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Chapter I 

INTRODUCTION 

NATURE AND PURPOSE 

This report is a revision of the Pleistocene \lol-
lusca of the State of Ohio, setting forth their classifi-
cation, ecology, and distribution, both present and past. 
Their significance as indicators of environment is 
described in detail. Their use as stratigraphic indica-
tors is evaluated and the limitations are outlined. This 
relatively simple goal required the collection of volumi-
nous data from a number of scattered sources, published 
and unpublished. This report makes them available 
within the covers of a single publication as a conveni-
ence for future work. 

Pleistocene freshwater and land \follusca have long 
been known to exist in Ohio; lists of species have been 
published from time to time and in recent years some 
intensive work has been done by the writer and his 
associates. This report attempts to bring together and 
evaluate the results of this work and to provide a basis 
for future work on the subject. 

Geologists, trained in the conventional stratigraphic 
methods used for older rocks, have long wished that 
.\follusca could be used to identify the several sub· 
divisions of the Pleistocene. In recent years, they have 
collected them with precise stratigraphic information 
and submitted them for identification in ever-growing 
numbers. It is difficult for them to understand why it has 
so far been impossible, in Ohio at least. to cite index 
fossils for the subdivisions of the Pleistocene. The 
reasons for this situation are explained later in this 
report. F orcunate ly, a few general, though rather tenuous, 
concepts have emerged of late and these are set forth in 
this work also. 

The introduction of the carbon-14 method of dating 
plant and animal remains has added interest to the 

problem of correlation by supplying relatively precise 
data on certain deposits and making comparisons of age 
relations possible regardless of the origin or geographic 
position of the deposits themselves. 

Several considerations make it desirable to review 
our knowledge of the Pleistocene Mollusca of Ohio. The 
first and most important is the greatly increased demand 
for stratigraphic data from this group of fossils. Sec-
ondlv, the fact that the methods of Pleistocene geologv 
have been improved since the beginning of this century 
requires corresponding refinement in the study of Pleis-
tocene fossil assemblages. Data on faunules, for paleo-
ecological information, are now a necessary part of the 
study of Pleistocene assemblages. Thirdly, the classifi-
cation of nonmarine .\follusca has evolved considerably 
in the past 50 years. This has resulted in a more accur-
ate and in most cases more satisfactory taxonomic 
framework. On the other hand, the changing of names, an 
inevitable by-product of this work, has resulted in a 
tangled forest of synonymy whose paths must be charted 
for the uninitiated. Finally, work in other areas, for 
example in Illinois, Indiana, and Kansas, has yielded 
important information which must be considered in the 
evaluation of Pleistocene forms in Ohio. 

.\faterial from many sources has been accumulating in 
the paleontologic collections of the Department of 
Geology, Ohio State University, and is now sufficiently 
extensive to justify presentation. This report, therefore, 
is a summary of results obtained to dace with special 
reference to stratigraphic use and paleoecologic signifi-
cance, together with descriptions of the Mollusca so far 
recorded for the Pleistocene deposits of Ohio. It is 
hoped that publication of this work will stimulate others 
to continue investigating the many gaps that still exist 
in our knowledge of the subject. 
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GENERAL NATURE OF PLEISTOCENE 
NONMARINE ~10LLUSCAN FAUNAS 

As compared with other, larger divisions of the geo-
logic scale, the Pleistocene is unique in that it has few 
index fossils, that is, fossils with extensive areal and 
restricted vertical distribution. During the Pleistocene, 
in '.'forth America at least, no nonmarine genus and very 
few species of ,\follusca developed and became extinct. 
The majority of those that appear during the Pleistocene 
mav date back much farther and certainly the great ma-
jority of them survive to the present. On the other hand, 
the forced migrations imposed by the successive ice 
sheets brought northern species into territory far south 
of their present distribution. ~!any of these species are 
now extinct in the terrirory occupied during the Pleisto-
cene and, therefore, they become stratigraphic indicators 
of restricted geographic extent. These are the minute 
and conditional data that must be used by the Pleisto-
cene stratigraphic paleontologist who must modifv his 
criteria from one area to another. in some cases from 
one state to another. 

Pleistocene nonmarine molluscan faunas as a whole 
are \·ery similar in composition to the li\·ing molluscan 
fauna. The similaritv is e\·en closer for molluscan assem-
blages. as the molluscan provinces described by Hen-
derson (1931) have existed with little modification 
throughout the Pleistocene. Genera such as OrC'ohclzx 
mav ha\·e extended their range farther eastward in the 
Pleistocene; indi\·idual species (e.g. Cul111t.el!a altico!a) 
may have occupied much eastern territorv that has been 
lost since the end of \\'isconsin time; many species 
ranged far to the south of their present limits (see 
Leonard 1950, 1952 for particular examples); neverthe-
less, there was no \vholesale migration from one prm·ince 
to another during Pleistocene time; what we now con-
sider eastern genera were eastern in the Pleistocene 
also and western genera have also remained western. 
This is in marked contrast with the migrations that took 
place in the Tertiary; for example, the genera (,r,nid>asis 
and were widespread in the central interior 
during eark Tertiary time, in L'tah, U:\·oming. and ."vlon-
tana, states in which the\· are no longer common, if at 
all present. 

The :\orth :\merican Pelecvpoda of the Pleistocene 
glaciated regions fall into two main groups, as do the 
living ones. On the one hand are the relati\·ely large 
freshwater mussels or :\aiades with a large arra\· of 
genera, each containing a few species. On the other 
hand are the smaller fingernail clams (famil\' Sphaeriidae) 
with only two genera represented in Ohio, Pisidwn. and 
Spbacrrnw. and a large number of species. reduced. it is 
true. by the recent work of Herrington (1962). but still 
remarkably large. 

The Gastropoda fall into two main categories, the 
gill-breathers, almost, but not entirely, confined to 
fresh water, and the lung breathers, whose representa· 
rives are about equally divided between the aquatic and 
terrestrial habitats. 

The aquatic gill-breathers include large globose 
forms such as C and many-~·horled. high-
spired forms such as Goniobas1s and Pfrurocera. This 
group also includes minute high-spired snails such as 
Prrgulopsis and intermediate forms of all sizes and 
shapes. The most remarkable gill-breather, Hendersoma 
occul!a (Say). is a decidedly terrestrial form. 

The aquatic lung-breathers include several families 
of Basommatophora, i.e. snails with one pair of ten tac Jes 
and \vith the eyes situated at the base of the tentacles. 
Both long- and short-spired forms are included in this 
group, as we 11 as the flat-spired planorbids, or ram shorn 
snails, of the genera lfrlisoma, Gyraulus, Planorlmfa, 
Pr(J11;t?nctus, and .\lenet11s. Within a single family (e.g. 
the Lymnaeidae) may be found species of strictly aquatic 
habit and others that can remain for long periods of 
time out of water (e.g. Fossaria and some species of 
Stagnicola). Some representatives of the Stylommatophora 
(snails with two pairs of tentacles, one pair of ~·hich 
bears the e\·es) may be classed as aquatic (e.g. some 
of the Succineidae) but the majority of the Stylommato· 
phora are land forms. 

The land snails are mainly Stylommatophora; the 
exceptions are He11dNsonia occul!a (Say), already noted, 
the more or less amphibious Basommatophora just men-
tioned, and another genus of the same group, Carychium, 
which at first glance may be placed in the Pupillidae 
because of its h:siform outline and apertural lamella. 
:\everthe less, Car\ chi lill is a basommatophore, as dem-
onstrated b\' the anatom\' of the animal which, among 
other characters. bears onh- one pair of tentacles. 

The terrestrial Stdommatophora range in size from 
minute forms no larger than the head of a pin (Punctun;, 
\'crligo, Striatura) to large, globose land snails (e.g . 
. \lcsodon, :\//r,gona). In shape, they range from planor· 
boid (1.c. flat-spired) forms such as flehcodiscus and 
Oisn1s to helicoid (i.e. globose) forms such as :\nr:.111· 
sp1ra, .\lcsun.pl•i.Y, Stenutrn1.11, and ,\lesodon, and high· 
spired forms such as Cionella and P11poides. One group 
of characteristic snails, the pupillids, has a barrel-
shaped shell (genera \'cr!zgr,, Gastrucopta, P11pitla, 
c,jfu!!!clla, and others) with or without "teeth" or lamel-
lae partially obstructing rhe aperture. The genus Can· 
chum', mentioned abo\'e, has a similar shape and size 
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but its anatomv indicates that it belongs with the Basom-
mawphoril. 

This brief survey of the nonmi.lrine Pleistocene 
\follusca of gbciated North America give,., some idea 
of the vilrietv of shell form to be expected in them i.lnd 
should prepare the student for the abundance of genera 
and species to be found in the Pleistocene deposits of 
Ohio. It demonstrates that the key to their correct identi-
fication and ecological interpretation lies in detailed 
know ledge of Ii\" ing Mollusc a. 

Finally. the remarkable abundance of indi\·iduals in 
most Pleistocene deposits should be noted. This fact 
is striking for the marl deposits, in which shells are 
innumerable; actual counts vary from tens of thousands 
to hundreds of thousands per quart of marl. Deposits of 
peaty muck and sandv silt more often than not also pro-
duce an abundance of material. mostly land snails. E\·en 
material which seems to contain only a few shells when 
examined in the field may yield thousands when run 
through fine sieves. General abundance in a deposit does 
not indicate a greater abundance of \follusca in Ohio at 
any given time during the Pleistocere. It is the result of 
concentration of dead shells in sediments that accumu-
lated slowh·. A somewhat comparable phenomenon is pro-
duced at the present time in drift accumulations along 
flood plains of streams. Here. the dead shells normal!\· 
scattered throughout the drainage basin of a stream mav 
be concentrated because they have been transported by 
the stream and accumulated in places where running 
waterwasforced to drop its load of sediments and shells. 
In marls, the shells in a given thickness of sediment 
represent tens, perhaps hundreds of generations, living 
successiveh- on the bottom and on the water-weeds that 
grow on it. dropping down to be buried in the marl as it 
accumulates. 

All the nonmarine \follusca north of the glacial 
boundary in North America are most probably descended 
from migrants who occupied newly deglaciated areas 
as the ice sheers melted away. So far, no satisfactory 
answer has been given to the two questions: V:'hat were 
their routes of migration? and: Did they change into new 
species as they moved into new territory or was the latter 
invaded by species now extinct awav from the glacial 
boundary? The answers to these questions can be worked 
out from the evidence left by these very mollusks in the 
muds and sands of lake deposits along their routes of 
migration. 

The present time seems a particularly favorable one 
to attack this problem, which affects many fundamental 
questions in evolution and in Pleistocene history, for 
the following reasons: 

1. New techniques for exact dating of wood and shell 
material have been developed, particularh- the 
carbon-14 method. 

2. A large bodv of information on the nature and hi.!bit.s 
of the nonmari ie \follusca exists and can be applied 
with advantilgL in reconstructing the nature of past 
environments. 

3. Preliminary studies b\· the writer and his associates 
have shown that quantitative stratigraphic methods 
can yield valuable results in such studies. 

4. Other investigator,.,, working along similar lines 
(A. B. Leonilrd. Dwigl1t v:·. Taylor, and Henn· \"i.ln 
der Schalie in the \fis:;issippi \'allev; \\'. ]. \\arne 
and his associates in Indiana; \!rs. Ruth G. Rrowne 
in Kentucky, and others), have obtained excellent 
results in the regions studied by them. 

The distribution maps for :\orth America are included 
in this report to illustrate the probable migration routes 
and present distribution of each species mapped. Their 
routes of migration to Ohio can be reconstructed, in some 
cases with considerable difficult\· and doubt, from their 
known range. The distribution maps for Ohio show a few 
peculiar cases of distribution which clearlv indicate 
migration from the east, west, or south for a particular 
species, or so it would seem from the records. In thi,., 
area, there are so manv difficulties waiting to trap the 
unwary that outright conclusions have been avoided as 
much as possible. The reader is left to construct his 
own hypotheses with the record of distribution before him. 

CLASSIFICATIO~ OF THE PLEISTOCE~E 
MOLLL'SCA OF OHIO 

From the time of Linnaeus until the middle of the 
nineteenth century. the classification of all \follusca 
was based almost entirely on the features of the shell. 
This state of affairs was general until then and per-
sisted much later in some quarters. \fore and more weight 
has been given in the last 100 vears or so to the soft 
parts of the animal because they present characteristics 
that are more fundamental than those of the she II. The 
current classification of Mollusca is based primarilv 
on characteristics of the animal a'ld onlv secondarilv <'n 
those of the shell. This fact presen~s no parric.ular 
problem for the classification of Pleistocene \lollusca 
because the genera and species can be recognized b\· 
shell characters. They can therefore be placed in the 
system of classification by the valid inference that their 
soft parts were identical with those of their living rela-
tives. 

The current classification of Mollusca did not emerge 
full-grown from earlier systems. The process of emenda-
tion was a gradual one beset bv manv fanciful name 
changes that make the studv of ~he li;erarure difficult 
unless the reader possess~s the Ariadne's thread of 
synonymy. The difficultv of understanding the litera-
ture stems not onlv from a change in taxonomic bases 
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but from the struggle between two opposed philosophies, 
that of the splitters, who wish to name e\·ery recogniz-
able variation within a group of individuals, and that of 
the lumpers, who seek to recognize broader categories 
containing many variants from a preponderant norm. 
The struggle between these two approaches to system-
atics is still going on and is likely to continue for a long 
time. The earl\· splitters multiplied species and varie-
ties; their exuberance was corrected by lumping of 
species and \·arieties based on individual specimens 
demonstrably conspecific b\· series of individuals con-
necting two extremes of \0 ariation. Present-da\· splitters 
are more inclined to work at the generic !eve 1 and to 
multiply the number of genera while they reduce the 
number of species in each. The tendencv has been 
resisted (e.g. the retention of L_> 11;1u1ca as a broad genus 
instead of the splitting of that genus into L_> 11.11ac11 s.s .. 
Stagni<ula, Fossaria, fl11lim11ca, etc.) but as a general 
rule, the more restricted and more numerous genera have 
won widespread acceptance. 

The names in this report are therefore those that 
seem to have more or less general approval at the pres-
ent time. There is no guarantee that the\· will not be 
changed again in the future. All that we can hope for, if 
changes are made, is that the new generic names pro-
posed will be clearly defined and that the species of the 
older genus that they replace will be clearlv re-assigned, 
a courtesy that has not always been observed in the past. 
The system of classification used in this work is there-
fore not new; it follows various authorities on the sub-
ject which it is onh- fair to mention. 

The Xaiades are arranged according to Simpson's 
(1900, 1914) s\·srem, with modifications proposed b\· 
Ortmann and \l:"alker ( 1922) and Goodrich and van der 
Schalie (1932). The species of our fauna were originally 
described in the genera 1·11io,.\11odo11ta, and a few others. 
The latter has survived the refinement of classification 
in the Xaiades but it is high time that l"i1io, now re-
stricted to a Eurasian group of freshwater mussels, 
should be finally expunged from the Ohio list. Simpson's 
works, alread\· cited, constitute a monograph of the 
group. ~luch additional information ma\· be found in 
papers by Ortmann (1911. 19L'.a. 1919) and good descrip-
tions and illustrations in F. C. Baker ( 1928a. pt. II). 

The classification of the Sphaeriidae is intimatelv 
associated with the 5tate of Ohio. for the leading author-
itv on the group during the first half of this century was 
Dr. \'ictor Sterki, long a practicing phvsician in Xew 
Philadelphia, Ohio. 5terki 's tendenc\· to multiph· species 
and varieties based on trifling and inconstant criteria 
has been corrected in recent \·ears b\· the work of the . . 

F.ev. H. B. Herrington (1962). whose conclusions ha\·e 
been accepted in this report. Except for Herrington's 
1962 summan-, there is no general work on the Sphae-
riidae of Xorth America except 5terki's (1916) prelimi-

narv catalogue. Other monographic works on the group 
(e.g. Prime's) are too old and too difficult of access to 
be considered. F. C. Baker's (1928a, pt. II) work on the 
freshwater ~lollusca of \l:'isconsin is a good source of 
information on the family. 

The same wor,: (F. C. Baker, 1928a. pt. I) has an 
extensive treatment of the freshwater gastropods of \l:'is-
consin which is somewhat out of date by now but is still 
useful. Two papers on the ~lollusca of neighboring srates. 
Indiana (Goodrich and van der Schalie, 1944) and ~lichi
gan (Goodrich, 1932), are valuable as references. In 
addition to these 5eneral references. the following spe-
cial accounts ha\·e been drawn upon for the classification 
of certain families: Amnicolidae: E. G. Berry (1943); 
Pleuroceridae: Goodrich (1939a. b; others); Lymnaeidae: 
F. C. Baker (19lla); Planorbidae: F. C. Baker (1945). 

The land snails of "'.'forth America north of ~lexico 
have received monographic treatment from Pilsbry (1939, 
1940, 1946, 1948) and there is little need for additional 
references on these gastropods. ~!rs. Celeste Taft has 
published a guide to the shell-bearing land snails of 
Ohio which is useful (Taft, 1961). 

STRATIGRAPHIC INTERPRET A TIO:\ OF 
MOLLUSCAN ASSE:\1BLAGES 

General Statement 

The concept of index fossils is based on two prem-
ises. First. it is assumed that animals live in a homo-
geneous medium in which they or their lan-ae can rrhn-e 
easily and quickly from point of origin to all parts of the 
medium. The medium is tacitly assumed to be the sea; 
\·en· few nonmarine im·errebrates ha\·e been accepted as 
index fossils anc it is only for the Tertian· that land 
\"ertebrates are wideh- used as such. The second assump-
tion is that the inten·al of time for which index fossils 
are \·alid indicators is a relati\·eh· long one. \l:'ithout 
attempting to arri\·e at exact time values for the duration 
of a zone time ir:ten·al. it is quite ob\·ious that if. for 
example. the Cambrian is allotted a span of eight\· mil-
lion \·ears and if it is characterized b\· 30 trilobite and 
brachiopod assemblages, each indicative of a separate 
zone, then the time span for which these index fossils 
are valid would be about 2.6 million \·ears. On this scale, 
it would be easih· conceivable that a scheme of index 
fossils could be developed for the Pleistocene as a 
whole, even though its duration ma\· have been no more 
than 2 million H·ars. \l:'hen an attempt is made to find 

idex fossils for the subdivisions of the Pleistocene, 
.1fficulties are encountered which have so far been 

almost insuperable. These difficulties stem from a num-
ber of factors which should be discussed in some detail. 
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Diversity of Molluscan Provinces 

By the beginning of Pleistocene time, highly diversi-
fied nonmarine molluscan assemblages had been devel-
oped on each continent. For example, Asia and North 
America have in common only a few genera of freshwater 
snails ;ind still fewer land-snail genera. The diversity 
of North American freshwater naiad genera is striking 
when compared with that of the Asian continent. Only in 
the Sphaeriidae, perhaps because of their small size 
and hardiness, can we list the same genera -- at least 
for the northern parts of both continents -- and a large 
number of the same species. When means of dispersal 
are considered, it is a curious but easily understood fact 
that the similarities between the molluscan faunas of 
the two continents are mainly in the genera and species 
of smaller size and that the dissimilarities are in those 
in which the individual mollusk attains relatively large 
size. As a result, Pleistocene species which can be 
considered as index fossils are few indeed and com-
parisons between Asia and North America, between North 
and South America, become most difficult. 

Within the glaciated areas of North America, the 
problem is compounded. By the beginning of Pleistocene 
time, the northern part of North America had molluscan 
populations differentiated into three broad subprovinces: 
the Pacific drainage, the Mississippi drainage, and the 
Atlantic drainage subprovinces. As the land was liber-
ated from the continental glaciers; the Mollusca repopu-
lated each area with remarkably little exchange of 
species from one subprovince to another. It follows 
that a scheme of index fossils valid for one area will 
be utterly use Jess for another. 

Diversity of Environmental Requirements 

Nonmarine ~iollusca depend on a variety of environ-
mental factors for survival in a given environment. These 
may be classed under the categories of climate, means 
of dispersal, food supply, and enemies. They will be 
examined in detail under Paleoecology (Chapter 3); 
suffice it to say here that these requirements are so 
diverse, so complex, that no two Pleistocene -- or for 
that matter living -- assemblages may be expected to 
have exactly the same composition. A pond deposit will 
have a certain number of species that are not represented 
in a lake deposit; the species of a stream deposit will 
differ from both of them in important respects. These 
variations are helpful in dee iphering the environmental 
conditions obtaining at the time when a given deposit 
was accumulating but they are not at all helpful in 
establishing a scheme for index fossils. It might be said 
that molluscan assemblages in nonmarine Pleistocene 
deposits are an example of the facies problem in its 
most acute form. 

Diversity of Dispersal Routes 

Generally speaking, drainage systems are the great 
highways along which both freshwater and land ~follusca 
migrate. For the freshwater forms, the fact is obvious; 
for land snails and slugs it is less evident until one 
considers the moisture requirements of these animals 
and the periodical flooding of land habitats which causes 
dispersal downstream at a much greater rate than might 
be expected from such slow-moving animals. 

Much work has already been done in tracing ancient 
drainage patterns but it is far from complete as yet. The 
paleontologist can infer, nevertheless, that many such 
changes took place by analyzing the composition of the 
molluscan fauna in many areas and pointing out the 
apparently anomalous elements in it. Such ex ere i se s 
m101m1ze the assumption of haphazard dispersal, for 
example by birds, except on a very small scale. It must 
take into account the influence of aquatic mammals, 
reptiles (especially turtles), amphibians (salamanders 
and frogs), and fish, which can, theoretically at least, 
bring a species of mollusk from one drainage to another 
through the marshy headwaters of two adjacent drainages. 

It follows from these factors that the distribution of 
Mollusca was slow and subject to a number of influences 
which have not as yet been fully recognized. It follows 
also that index fossils which may be perfectly valid for 
a restricted area, such as a state or small group of 
states, may be useless elsewhere. It would be well to 
abandon the search for universally valid molluscan index 
fossils for the nonmarine Pleistocene and to concentrate 
on establishing locally restricted but useful time indi-
cators that may have a very different meaning in other 
areas. This has been attempted in this work with some 
encouraging results. 

Diversity of Nonmarine Molluscan Assemblages 

In general, the following groups of Mollusca ma\· be 
expected in a nonmarine molluscan assemblage: i\aiades, 
or large freshwater mussels, Sphaeriidae, or fingernail 
clams, freshwater gill-breathing gastropods, freshwater 
lung-breathing gastropods, and land gastropods. The 
presence in a deposit of a given species within these 
groups depends on a number of factors that differ from 
one group to another. A consideration of these factors 
will help to explain the diversity, bewildering at times, 
of nonmarine assemblages. 

GE'.\ERAL FACTORS. l'.\FLUE'.\CI~G ALL GROL"P~ 

Individual mobility in the Mollusca is extremeh· 
limited and cannot account for the widespread distribution 



6 INTRODUCTION 

of these animals over the continents. Means of dispersal 
and dispersal routes, therefore, are prime factors in 
their spread. The means of dispersal for Naiades are well 
known: the\' spend part of their larval life as paras ires in 
the gills of fish; when the development of the larva is 
complete. the voung mollusk bores out of the tissues of 
the fish. drops to the bottom, and begins adult life, 
providing it emerges over an area favorable for its adulL 
de\'e lopment. The Sphaeriidae do not have this peculiar 
adaptation; the young spend all of their larval life within 
the body of the parent and the group must depend for 
dispersal on other means, such as wind and incidental 
transportation b\· other animals. 

Dispersal routes would at first sight be very different 
for freshwater and land forms. Running water in drainage 
svstems produces ideal dispersal routes for freshwater 
forms. It would seem to be more of a barrier than a high-
way for land snails, yet the fact that the latter seek 
areas where moisture is plentiful makes them abundant 
in the neighborhood of rivers and lakes. The added fact 
that land snails can survive immersion for long periods of 
time makes it possible for them to be carried downstream 
for miles. Some of the land snails thus carried by streams 
eventually drown, but some of them drift ashore to estab-
lish new colonies of their species. Periodical flooding, 
so common in streams as to be considered a regular 
occurrence, kills off enormous numbers of land snails 
each year but it also ensures dispersal downstream of 
manv others. 

SPECIAL FACTORS FOR FRESl!\\'ATER FOR'.IS 

The presence or absence of a given species in a 
particular deposit will depend in the first instance on 
accessibility of the area by various dispersal routes. 
Its survival in an area will depend on the suitability of 
the environment for its existence from the standpoint of 
pH of water, availability of food, depth of water, and 
acceptable fluctuations in the environment. For the 
~aiades, an additional factor is essential: the presence 
of the host fish which is necessary for the development 
of the lan·ae. There are indications that naiad develop-
ment can take place without the parasitic stage in a 
fish but this point is not thoroughlv clear for all species 
,,i :\aiades. 

SPE<:IAL FACTORS FOR LA:\D FOR~IS 

Land snails exhibit a preference for habitats with 
respect to wetness or dryness. Some forms are almost 
or quite amphibious (c·R· Oxvluma rctusa) whereas others 
prefer higher and drier areas. In any given assemblage, 
lowland species may be expected in relatively large 

numbers, upland species in smaller numbers. The land-
snail portion of the assemblage will depend on whether 
a variety of environments is represented close to the 
area of deposition or a limited number of environments 
exists nearby. It will depend also on the means of 
transportation available for both living and dead land 
snails to the area of deposition. A deposit surrounded 
by appreciably higher ground should have a relatively 
large representation of upland snails brought Ill b\· 
rills and streams. 

CO:\CLCSIO:\S 

Consideration of the factors JUSt discussed will 
show that most, if not all, Pleistocene molluscan assem-
blages are composite in nature: they contain aurochthones 
that lived in the area of deposition and allochrhones 
which have been transported into it from other environ-
ments. This obviously holds good for assemblages con-
taining land snails but it is also true of assemblages 
contatn!Ilg only freshwater forms, some of which are 
autochthones, others alloc hthones trans ported from other 
freshwater habitats. Examples of freshwater ~!ollusca 

transported to other habitats and recognized as such are 
easy to find in the literature. 

A second conclusion which appears valid is that 
two deposits, quite close geographically and probabh· 
coeval, may exhibit considerable diversity in composi-
tion. For example, compare the Newell Lake and Jewell 
Hill deposits (W-45-47 and W-48-51) in the Paleoecology 
section of this report (Chapter 3). These two deposits 
are quire close to each other, within the same countv of 
Ohio, and both are late Wisconsin in age, yet they ~on
tain appreciably different molluscan elements. 

Lastly, H seems that the key to understanding 
Pleistocene molluscan assemblages must be in the 
study of living associations. Consideration of the numer-
ous associations, from a variety of states and of situ-
ations, will demonstrate the point. The diversirv exhibited 
by these living associations sheds a great de.al of light 
on the nature and significance of Pleistocene assem-
blages. 

The Framework of Time 

Pie istocene correlations Ill cont inemal deposits 
depend on the same factors as those in marine sedi-
;;1ents. Superposition gives a time sequence for a partic-
ular deposit. Radiocarbon age determinations hcn·e been 
particularly useful in situating a given deposit in an 
absolute time scale. Other geochemical methods are 
just coming into use (c.R· potassium-argon) for deposits 
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which are beyond the reach of radiocarbon. Varves in 
lake sediments have been used in the past for corre-
lation of successive deposits and still provide useful 
data. Study of a relatively instantaneous ash fall, the 
Pearlette ash, has provided a valuable datum plane in 
the Mississippi drainage area. In addition, there are a 
few other methods which are especially useful in Pleis-
tocene continental deposits. 

~'here they have been fully studied, the relationships 
of successive moraines have supplied relative datum 
planes for the study of lake deposits developed on or 
between them. They do not provide absolute dates but 
minima and maxima that restrict the possible correlations 
for a given deposit. 

The migration routes of Mollusca, where they have 
been studied, provide important factors in evaluating 
local index fossils of restricted validity. Much work of 
this kind has been done in Ohio but it is unfortunate 
that so little has been done in states to the south of us. 
~'hen such work is available, it will yield important data 
for explaining the composition of the Ohio mollusc an 
fauna at a given time. 

Stratigraphic Framework for Ohio 

In the present state of our knowledge of the Pleis-
tocene Mollusca of Ohio, it is possible to establish, 
'tentatively at least, a number of local index fossils 
whose value is real within the confines of the area 
studied. As study progresses, it may be possible to add 
more species to these lists but in several cases it is 
felt that the evidence for their consideration is as yet 
too tenuous. In the lists that follow, the value of each 
species, as it is estimated at the present time, is indi-
cated with the full knowledge that it may change with 
further study. 

Geologic Range of Selected Pleistocene Species m Ohio 

Species Early Wis. Late Wis. Present 

Acella haldemani 0 x 0 I 
Bulimnea mef!,asoma 0 x oz 
Lymnaea slaf!,nalis 0 x x3 
Anisus pattersoni 0 x o4 
Hendersonia occulta 0 x os 
Columella alticola 0 x 06 
Discus macclintocki 0 x o7 
Succinea gros1'enori gelida 0 x 08 
Pupil/a muscorum 0 x o9 
\' ertigo alpestris oughtoni x x 010 

I. Still living in Ontario and Wisconsin, but not in Ohio. 
2. Living to the north of Ohio, in Michigan, Ontario, Quebec, 

COLLECTING METHODS 

Purpose of Collections 

The initial purpose of collecting Pleistocene fossils 
should be to obtain as complete a picture as possible 
of the molluscan fauna living at a particular time and 
place. The second purpose, no less important than the 
first, should be to obtain from the molluscan fauna as 
precise information as possible on the age of the col-
lection and therefore of the deposits in which it is found. 
In order to attain these two goals, there must be close 
co-operation between the geologist and paleontologist. 
The ideal situation is that in which the paleontologist 
and geologist are the same person, but in practice, the 
geologist is too much occupied with matters of mapping, 
interpretation, and the physical nature of his material 
to have either the time or the inclination to pursue the 
paleontological aspect of his work as well; on the other 
hand, paleontological work demands too much time in 
the laboratory, extracting the mollusks from the sedi-
ments in which thev are enclosed and identifying them, 
to permit the paleontologist to do all of the detailed 
field work that yields the most satisfactory suites of 
samples. In general, the geologist collects the material 
and the paleontologist studies it without being fully 
conversant with the intricate details of field relation-
ships. The two must therefore co-operate in order to 
obtain the stratigraphic and paleoecological information 
that Mollusca can yield. Observance of the simple pro-
cedures outlined herewith will ensure the obtention of 
this information. 

Measured Sections 

Wherever a sample is taken, it should be located 
geologically with respect to the succession of sediments 
in which it occurs. Standard works on geology contain 
instructions on measuring sections and the Pleistocene 
geologist has adapted these methods to the sediments 

and elsewhere. 
3. Still living in northern Ohio. 
4. Recorded from Ohio only as a fossil. 
5. Still living, but rare, in many states surrounding Ohio, 

but not recorded as li\·ing in Ohio itself. 
6. The nearly allied~ edentula is the living form in Ohio. 
7. \\'idespread as a fossil, surviving at present only in Iowa. 
8. Apparently extinct. 
9. Widely distributed as a Ii ving species in :\'onh America, 

but so far not recorded as living for Ohio. 
10. Known to have survived far to the north in Ontario and 

Quebec. 
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with which he deals. Rules need not be repeated here but 
the point must be emphasized because the interpretation 
of molluscan assemblages cannot be divorced from the 
sediments in which they are found. Each collection, 
therefore, should be related to a measured section that 
describes the nature of the sediments, their thickness, 
the features of weathering and especially the degree of 
weathering, the calcareous content, the bedding, if any, 
and the lateral extension and variation of the beds 
described. 

Sampling 

Hand picking of specimens in the field is useless in 
the majority of cases. The presence of Mollusca can be 
established in a particular bed by observing the weath-
ered outcrop and watching for white specks on it. In many 
cases, the white specks turn out to be pelecypod or 
gastropod shells. Once their presence is established, 
a bulk sample of the mater!al, not less than enough to 
fill a ten pound paper bag, should be collected and 
labeled immediately. A sample of this size will be ample 
for the study of a marl deposit in which shells are 
abundant. In the case of muck-like soils and peat de-
posits, the sample should be larger as shells are scarcer 
in proportion to sediments than they are in marls. The 
collector must use his judgment in determining the size 
of the sample to be collected; a good rule is to remem-
ber that it is always easier to throw away part of a 
sample in the laboratory than to return for more material 
because of insufficient sampling. 

Most collecting can be done by hand or with a spade 
or trenching tool. In deposits that have slumped or have 
been covered in some way, sampling can be done with 
a soil auger but this method is less satisfactory than 
the first as accumulation of a satisfactory sample is 
more difficult. 

In sampling, each individual collection should 
come from a single lithologic unit. If the lithologic 
units are rather thick, a collection should be made at 
the bottom and another at the top in case there are 
variations within the unit. 

The writer and his students have used a more de-
tailed method for sampling Pleistocene deposits. A 
column of the sediments, one foot by one foot and as 
high as the deposit is deep is collected, beginning at 
the top, m two-inch thicknesses. Each collection 
(12x 12x 2 inches) is then treated as a unit in the labor-
atory and minute variations within each unit can be 
detected and plotted on bar graphs; see, for example, 
Reynolds (1959) and Zimmerman (1960). 

Accessory Material 

Fossils other than Mollusca should be collected 
whenever possible. Fossil wood may serve for radio-
carbon age determinations; ostracodes in freshwater 
sediments may confirm the paleoecological reconstruc-
tion based on Mollusca; seed and pollen samples have 
long ago proved their usefulness in this regard and 
should be referred to competent workers for study. No 
evidence should be neglected in the interpretation of a 
fossiliferous sediment, whatever its nature; this simple 
rule applies to Pleistocene material as much as it does 
to oldet strata. 

Labeling 

The importance of la be ling material in the field 
cannot be overemphasized. Labels may be included with 
the sample but this procedure is rather risky as Pleisto-
cene material is almost invariably wet when collected. A 
collection number on the outside of the container to-
gether with a more complete label attached to the outside 
of the container may be more effective than labels in-
cluded with the sample. The latter will become soggy 
and may be destroyed beyond recognition before the 
sample is examined in the laboratory. If samples are 
identified by field numbers, the data corresponding to 

these numbers should be entered in a field notebook. 
Labels should include: (a) field number; (b) reference to 
field notebook; (c) exact locality, related to permanent 
features and to section, township, and county; (d) name 
of collector; (e) date of collection. The field notebook 
entry should include a description of the measured 
section, details on locality, date and collector, plus 
a description of the exposure. The latter may be useful 
if the exposure is visited again months or years later. If 
it is on the banks of a stream, erosion and slumping 
may have altered its character radically. 

LABORATORY METHODS 

Sieving 

The object of sieving is to separate the mollusk 
shells from the sediment in which they are imbedded. 
Samples are usually dried out before they can be worked 
on in the laboratory and the first step is therefore to 
soak them in water. Each sample is a problem in itself 
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and must be treated by a variety of methods to ensure 
that the sediment is loosened into a lumpless mud before 
the sample is run through sieves. In most cases, the 
onh· treatment needed will be soaking in water overnight, 
sometimes longer. Samples that remain lumpy after pro-
longed soaking may be boiled in water; this will disag-
gregate manv of them but there are still some which 
remain lumpv even after prolonged boiling. For such 
samples, addition of a small quantity of household 
detergent may disperse the material sufficiently. In 
extremely stubborn cases, a small quantity of sodium 
oxalate will usually produce the desired results. 

Refore sieving, the size of the sample should be 
measured. ~ome workers use air-dry weight; the writer 
prefers to measure the volume of saturated mud, that is, 
the amount of mud plus the amount of water it will soak 
up. This can be measured easily by pouring off the 
excess water from a fullv disaggregated sample. 

Choice of sieves is a personal matter and one that 
must be based on experience with various kinds of 
samples. For the majority of Ohio samples studied in 
this report, only four sieves were necessary, 6.680 mm. 
opening, which catches large pebbles and shells, 1.981 
mm. opening, for the majority of adult shells, 0.833 mm. 
opening, for immature and very small shells, and 0.417 
mm. opening for ostracodes and shell fragments. 

The actual sieving is done under an ordinary cold-
warer tap, with gentle shaking by hand to hasten the 
breaking up of lumps. The residue in each sieve is 
spread on paper towels, backed by several thicknesses 
of newspaper and left to dry. After sieving and drying, 
samples are kept in one-pint or one-quart cardboard 
cottage cheese containers suitably labeled, each sieve 
residue separately. 

Picking 

Larger shells may be pie ked our by hand bur the 
smaller ones should be searched for under the micro-
scope. A low-power binocular with moderate illumination 
is used for this process. Small amounts of a sample are 
placed on a glass Petri dish and sorted out with brushes 
and mounted needles. If shells are abundant in a sample, 
the picking is done on a round cardboard cover which 
fits over the Petri dish. This cover can be made from a 
cottage cheese container cover pierced with a round hole 
near its edge. The hole should not exceed half an inch 
in diameter. 

Picked samples should not be discarded as they may 
be useful in checking the lithologic nature of the sedi-
ment after picking. In many cases also, the first picking 
does nor yield all the specimens in a sample and further 
picking may reveal overlooked specimens. 

In picking, the same volume of sample should be 
picked out completely for each collection. Most of the 
samples studied in this report were picked out until at 
least a thousand shells had been isolated. This produces 
a sample of the molluscan population of sufficient size 
for the study of relative proportions, but in many cases, 
the amount was increased to 2,000 or 3,000 to make 
certain that the sample was sufficiently large to be 
significant. If percentages of individuals are to be 
worked our, a sufficiently large sample must be studied. 
In this report, the writer feels that a sample of 1,000 
individuals is sufficient to work out significant propor-
tions, but he has no guarantee that this figure is not too 
large or too small. Certainly, if large individuals are 
involved (e.g. Naiades) the obtention of 1,000 shells 
would be feasible only with a very large bulk sample of 
sediment. On the other hand, some of the samples studied 
have yielded more than 10,000 shells and a few close to 
100,000. 

Sorting 

Shells may be sorted out to genera and species over 
the picking table or this may be done in a Petri dish 
also. The v;1rious species lots may than be placed in 
gelatin capsules with temporary or permanent numbers. 
They should be counted, whether proportions are to be 
worked out or not, so that some idea of the relati\·e 
abundance of each species in the sample may be avail-
able. Such concepts as "common," "abundant," or 
"rare" are too subjective to be of much value. 

DISTRIBUTION RECORDS 

Maps (chaps. 4-7) showing the occurrence of species 
in Ohio were compiled from three sources: published lit-
erature, unpublished records kindlv made available bv 
Dr. H. R. Eggleston, and collecting .by the writer and hi:., 
associates. Since work on this report was begun, the 
Eggleston records for land snails have been published 
by Taft (1961) together with additions from her own 
collecting; Clark (1962) has published lists of ~!ollusca 
for several western Ohio counties. Dr. David H. Stans-
bery has kindly made available a list of Scioto drainage 
Naiades above Circleville, based on his own collecting. 
All of these records have been entered on the Ohio maps 
in this report. Fossil occurrences, distinguished by a 
special symbol (a hollow circle). include unpublished 
data in ~!.S. theses by Aukeman (1960) and Shearsley 
(1960). 

Fossil records have been entered onlv where thev 
have special significance, for example whe~e the\· repre·-
sent a former extension of the present range. 
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The North American maps were compiled from pub-
lished records and unpublished data kindly furnished by 
Dr. Henry van der Schalie of the Museum of Zoology, 
University of Michigan. 

On all these maps a small, solid circle represents a 
record for the county in Ohio or the state or province in 
which it is placed. Islands, such as Vancouver and 
Anticosti, have been treated as separate entities for 
the purpose of record. Crosses indicate erroneous rec-
ords and question marks are added beside doubtful 
records. On the Ohio maps, three dots, arranged in a tri-
angle, indicate a stream drift record, that is a.record 
from stream debris collected at localities along streams 
where the material could have come only from a single 
county. Inclusion of these records has brought out the 
presence in many counties of minute species whose size 
and secretive habits have caused them to pass unnoticed 
pre\·iousiv. 

Freshwater mollusks have ofren been recorded simply 
for "Lake Erie" and "Ohio River." It was necessary to 
adopt a symbol to represent this very general statement 
of occurrence. On the Ohio maps, a dot in Lake Erie 
represents records for the entire lake. Likewise, a dot to 
the south of the Ohio River rt:presents records for the 
river in general and not, as might be surmised, a record 
for Kentucb·. 

On the maps of :'-forth America, the smaller states--
Connecticut. Rhode Island, and De laware--were scarcely 
large enough to show a dot on the map; their boundaries 
were enlarged to accommodate one. Records for Maryland 
are shown in the wider part of that state and the dot may 
impinge on Pennsylvania and Virginia but its position 
indicates a .\fary land record. Records for the District of 
Columbia are shown by a small dot in the narrow part of 
.\iaryland, to the west of the area used to show Maryland 
records; it may impinge on Pennsylvania and Virginia 
but its position shows that it is not meant to indicate 
either state. 

Distribution for the West Indies and Central America 
J" not generally shown on these maps since records are 
scattered and not all are dependable. Their omission is 
noted here for the record but does not affect the main 
purpose of the report which is to show the bearing of 
general distribution on Pleistocene molluscan migrations. 

Fossil records are shown on the maps of North 
America only where such data add to the distribution 
of the species at present. The exact geological range, 
where known, is given in the text. 

In cases where the source used gave only periph<:ral 
states, for example "California to New York," only 
those states mentioned in the statement have been shown 
by a dot; it was felt that interpolation was inadvisable 
on maps of this sort. State lists have been used to fill 
in the gaps where available. 

PREVIOUS WORK 

The study of Pleistocene nonmarine Mollusca began 
around the middle of the nineteenth century in Europe 
and North America. The nature of the deposits in which 
they occurred was well understood from the outset, as 
indicated by the titles of papers on fossil "lacustrine" 
and "f!uviatile" Mollusc a. It may be said, therefore, 
that ecological implications of nonmarine deposits were 
never in doubt, at least from the middle of the nineteenth 
century. The age of the deposits was not as clear. Some 
titles of papers imply a relatively great age. e.g. "Post-
Pliocene" whereas others, e.g. "sub-fossil" and 
"Recent" barely recognize them as fossils. 

Association with mastodon and mammoth skeletons 
and the remains of other large, extinct vertebrates often 
stimulated study of the Mollusca as a by-product but in 
the last three decades of the nineteenth century the Mol-
lusca were studied on their own merits and a consider· 
able literature on the subject was accumulated. The con· 
troversy over the origin of loess, culminating in the 
first quarter of the twentieth century, intensified interest 
in Pleistocene molluscan studies and focused sharply on 
their value as ecological indicators. The development of 
limnology and ecology led naturally to the application to 
fossils of the concepts developed in these two disci-
plines. North American pioneers in these aspects of 
Pleistocene molluscan studies were Frank C. Baker 
(1867-1942), Bohumil Shimek (1862-1937), Victor Sterki 
(1846-1933), Bryant Walker (1856-1936), Joseph F. 
White aves (1835-1909), Edward ] . Whittaker (1891-1924), 
and others. Later, the works of the following, cited in 
this report, forwarded the study of Pleistocene Mollusca 
with ecological and stratigraphic refinements calling, in 
varying degree, upon all the resources of geochronology, 
paleoecology, and paleolimnology: S. T. Brooks (Penn· 
sylvania), W. T. Clarke, Jr. (Texas), William H. Dall 
(United States and Canada, especially the Northwest 
Territories of Canada and Alaska), L. E. Daniels (Indi-
ana), George E. Fairbairn (Canada), Larry Frankel 
(Nebraska), Dorothea Franzen, John C. Frye, A. B. 
Leonard, Claude W. Hibbard, Dwight W. Taylor, Calvin 
Goodrich, G. D. Hanna and E. C. Johnston, Henry van 
der Schalie (Kansas), D. K. Greger (Missouri), H. B. 
Herrington and Dwight W. Taylor (central states), Leland 
Horberg (Illinois), G. K. MacMillan (Pennsylvania), 
Alan Mozley (western Canada), Olof 0. Nylander (east-
ern Quebec and Maine), Loris S. Russell (western Cana-
da), and William J. U'ayne (Indiana). 

In Ohio, the earliest significant publications were 
those of Victor Sterki and F. C. Baker. Long (1933) 
studied a Pleistocene molluscan assemblage near Ox-
ford, Ohio. Some years ago, the writer (La Rocque, 
1952) studied the Mollusca of the Orleton mastodon site 
and with the enthusiastic co-operation of a number of 
graduate students began a detailed study of Ohio's 
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Pleistocene Mollusca which has resulted in this report. 
Some of these colleagues (Clark, 1961; Cornejo, 1961; 
Mowery, 1961; Reynolds, 1959; and Zimmerman, 1960) 
have published their results; others (Aukeman, Sheatsley) 
have prepared reports which await publication, and still 
others are in progress at the present time. 

A cursory glance at the long list of publications on 
the Pleistocene Mollusca of Ohio and the mass of detail 
accumulated in this report might lead the reader to think 
that the subject has been exhausted. Quite the contrary 
is easily demonstrable. Much of the earlier work was not 
accurately dated and here and there serious doubts exist 
concerning identifications. New sites are being uncov-
ered every year and many of them are still unstudied for 
lack of interested workers. Close examination of the 
distribution maps for each species will show that several 
species, which we have every reason to expect in Ohio 
Pleistocene deposits, have not so far been recorded here. 
The most serious gap in our knowledge, and one which 
may never be filled, is that concerning the earlier parts 
of the Pleistocene and the Mollusca which populated the 
S

0

tate in those times. So far, the great majority of records 
are for the U'isconsin and it is to be hoped that future 
work will be undertaken on Mollusca from earlier divi-
sions of the Pleistocene of Ohio. 
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Chapter 2 
GEOLOGIC SETTING 

GENERAL STATEMENT 

Work on the Pleistocene geology of Ohio has been 
carried on for many years and the literature of the sub-
ject is voluminous. The present state of our knowledge 
is summarized in the Glacial Map of Ohio (Goldthwait, 
\l'hite, and Forsyth, 1961) which shows in considerable 
detail the nature of Pleistocene deposits in the State. 
From this map and the more detailed reports on which it 
is based, the known events of Ohio Pleistocene history 
can be deduced, at least in general outEne. Before such 
an account is given, it may be well to consider the na-
ture of the deposits with special attention to the Mol-
lusca that occur in them. 

NATURE OF DEPOSITS 

Freshwater Deposits 

GREAT LAKES SEDIMENTS 

In Ohio, these are represented by sediments de-
posited in predecessors of Lake Erie. They are exposed 
in a narrow belt in the northeastern part of the State; 
paralleling the shores of Lake Erie, but in the northwest-
ern part of the State, they cover large areas in Sandusky, 
Ottawa, Lucas, Wood, Henry, Fulton, Williams, Defiance, 
Paulding, and Putnam Counties (fig. 1). Little study has 
been given the molluscan faunas of these deposits. A 
notable exception is the Castalia deposit, studied by 
Sterki (1920) and later by Clark (1961). 

SEDIMENTS OF S'.lALLER LAKES AND PONDS 

These are shown on the Glacial Map of Ohio in many 
counties within the glaciated area and at one site, Lake 
Tight, beyond it. Many of these deposits are too small to 
be shown even on a large-scale map, but many of them 
have been studied in detail by the writer and his associ-
ates. Figure 2 shows the location of most of these de-
posits that have yielded Mollusca. 

SILTS 

Deposits of various ages from Illinoian (or older) 
to Wisconsin occur in Ohio. One of the most interesting 
of these is the Minford Silt (Il!inoian or older) which has 
yielded Mollusca, mainly fragmentary Naiades, in very 
small numbers. 
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MARLS 

Most of the deposits shown on figure 2 include 
varying thicknesses of marl which may be quite exten-
sive or narrowly localized. Many more marl deposits are 
present in the State and some of these will undoubtedly 
prove to be fossiliferous. The marl deposits most inten-
sively studied are those listed in Chapter 3 under W-30 
to W-61 for most of which detailed quantitative data 
were compiled. 

PEAT AND PEATY MARLS 

Peat bogs are fairly numerous in the northern part 
of the State. In some cases a marl deposit grades up-
ward into peat and some of the peats have yielded mol-
luscan faunas. 

RIVER AND CREEK DEPOSITS 

Silt and gravel deposits laid down by rivers and 
creeks are a common feature of Pleistocene deposits 

FIGURE 1.-0hio end moraines. 
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FIGURE 2.-Lacusttine deposits in Ohio. Each dot 
shows a deposit for which molluscan assemblages are 
known. Numbers indicate the name of each deposit, as 
follows: 1. Castalia; 2. Cleveland Loess; 3. Tinkers 
Creek; 4. Aultman; 5. Rush Lake; 6. Jewell Hill; 7. New-
ell Lake; 8. Sidney Cut; 9. Orleton; 10. Oakhurst; 11. 
Souder Lake; 12. Humboldt. 

in Ohio. Some of these have yielded subfossil molluscan 
assemblages revealing the presence of species, particu· 
larly of the Naiades, now extinct in the stream which 
laid down the deposits. 

Terrestrial and Semiterrestrial Deposits 

BURIED SOILS AND FOREST BEDS 

The best-known of the forest beds is that studied by 
Billups (1902b). It has yielded a large molluscan fauna 
and it may be expected that forest beds of the same na· 
ture may likewise produce fossil mollusks. Buried soils 
are recorded in many parts of Ohio, too numerous to 
mention here, and their recognition and study has an 
important bearing on Pleistocene stratigraphy. Work on 
deposits of this kind is still proceeding but two papers 
(Goldthwait, 1958; Burns, 1958) are especially note· 
worthy in this connection. 

LOESS AND LOESSLIKE DEPOSITS 

Illinoian (or older) loess is recorded for the State. 
No molluscan faunas have been studied as yet from these 

older deposits. Leonard (1953) has studied the Mollusca 
from the Cleveland loess and his results indicate that 
such fossiliferous deposits, when they become available, 
will add very. interesting records to the history of mol-
luscan dispersal in Ohio. 

PLEISTOCENE HISTORY OF OHIO 

General Statement 

A detailed history of Ohio during Pleistocene time 
would be out of place in this report because work is still 
in progress on the subject and abler workers than the 
writer who have specialized in this field will eventually 
write a detailed history of the State during Pleistocene 
time. For the purposes of this study, especially for the 
reader who is not familiar with the literature, a general 
account of the subject is presented as a background to 
help understand the effect of these events on the origin, 
the migrations, and the present composition of the mol-
luscan fauna. 

Maximum Extent of Glaciation in Ohio 

At one time or another during the Pleistocene, about 
two-thirds of Ohio was covered by glaciers. The ice-
sheets advanced over a surface that had been fashioned 
by pre-Pleistocene events, modifying it considerably by 
ice abrasion. Even more fundamental changes in the 
appearance of the surface were made as the glaciers 
retreated, leaving behind glacial deposits of all kinds 
and a new pattern of relief, controlled by extensive 
moraines with little relationship to the pre-existing sur· 
face of the State. The line showing maximum extent of 
glaciation is shown in figure 1 and on the Glacial Map 
of Ohio (Goldthwait, White, and Forsyth, 1961). It divides 
the State into two unequal parts that are radically dif-
ferent. It may be assumed that all Mollusca, in fact all 
life, existing in the northwestern two-thirds of the State 
before glacier advance was wiped out completely. It 
follows that as the glaciers retreated, whatever animals 
and plants established themselves in this truly virgin 
territory came from the unglaciated areas to the south 
and east of the ice margin. The present distribution of 
Mollusca in the State reflects, even though obscurely in 
some instances, this important factor in Pleistocene 
history. Considered with other factors of the same kind 
from other parts of North America, it controls all con-
cepts concerning the dispersal of Mollusca in this State 
and elsewhere and must enter into consideration of any 
stratigraphic framework which can be developed to dif-
ferentiate the deposits of one stage or another of the 
Pleistocene. 

Pre-Kansan Events 

The geologic history of Ohio has been summarized 
by La Rocque and Marple (1955, p. 8-28). The reader is 
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referred to this work for pre-Pleistocene events. Ohio 
was probably affected by the Nebraskan glaciation but 
so far no evidence of Nebraskan deposits has been ad· 
vanced for the Stat~. The same is true for the interglacial 
stage (Aftonian) which followed. Deposits of both df 
these stages have yielded Mollusca elsewhere (see Chap-
ter 3, (p. 21-22) and their study yields information that 
is valuable in understanding the known Pleistocene mol• 
luscan faunas of Ohio. These assemblages have shown 
that Mollusca now known to live far to the north had been 
displaced southward by the advancing ice and that they 
were able to re-invade glaciated territory in Aftonian 
time, only to be driven southward in later glaciations. In 
summary, no concrete evidence has appeared in Ohio that 
bears on the events of the long period of time between 
the early Permian and the Pleistocene. The absence of 
sediments can only permit us to infer that the area of 
the State was being eroded during that time. 

Events of Kansan(?) Time 

Till up to 20 feet in thickness, exposed in the Cin-
cinnati area, has been tentatively identified as Kansan. 
So far, no .\follusca have been reported from this till and 
it is unlikely that they will be found in it. If Mollusca of 
Kansan age are recorded for this State, it would be from 
periglacial deposits to the east (in Ohio) and to the 
south and west in Kentucky and Indiana. In other parts 
of North America, Kansan Mollusca are well known from 
Nebraska to Texas but all of them belong to genera now 
living and most species recorded are also still extant 
although they ranged far to the south of their present 
range during Kansan time. Controlled speculation con-
cerning the nature of the molluscan fauna of Ohio in 
Kansan time would include a series of assemblages very 
similar to those of Wisconsin age known for the State. 

Events of Yarmouth Time 

The lacustrine deposits next younger than the Kan-
san(?) till are indicated on the Glacial Map of Ohio as 
"Illinoian and( or) older." It would not be unreasonable 
to suppose that ice-dammed lakes formed during Illinoian 
time bur they mav also have been due to obstruction of 
previous drainage bv Kansan till and may date back to 
the retreat of Kansan ice. In any event, we have no 
molluscan records from these deposits save a few frag-
mentary Naiades from the Minford Silt. These pelecypods 
have been noted but were not collected. Nevertheless, 
they indicate that Mollusca did invade the waters of 
Ohio during a Kansan or Illinoian lacustrine episode. 
How far north and west these lacustrine deposits might 
have extended is unknown but it can be surmised that 
these deposits might have been much more extensive 
than the present record indicates. Some of them may lie 
unrecognized under later tills; others may have been re· 
moved by later glaciations and their sediments rede-
posited elsewhere. In any event, such reworking of early 
lacustrine deposits would probably have completely 

destroyed the shells of Mollusca and the chances of re-
cording them are slim indeed. 

Events of lllinoian Time 

In addition to the doubtfully Illinoian lacustrine 
deposits just discussed, the Glacial Map of Ohio shows 
end moraines, ground moraines, kames, and outwash of 
Illinoian age in Ohio. These deposits extend in a vast 
arcuate band of exposure from the southwestern corner of 
the State to Richland County in the north-central part of 
Ohio. Another narrow band of outcrop extends from Can-
ton to the Pennsylvania line in an almost exactly east-
west orientation. The latter is probably a continuation of 
the first Illinoian belt mentioned above. It may also have 
been originally continuous with it but obliterated in the 
area between Canton and Richland County by the ad-
vance of Wisconsin ice which deposited end moraines of 
that age in the area. It is probable, therefore, that the 
area to the west and north of these bands was covered 
by Illinoian glaciers whose subsequent retreat left be-
hind the water-laid kames and outwash. No Mollusca 
have so far been recorded from these deposits but their 
occurrence in them would not be surprising as numerous 
foci of dispersal were undoubtedly present to the south-
east. Illinoian Mollusca in ample variety and abundance 
have been recorded for other states to the west and 
southwest of Ohio. 

Events of Sangamon Time 

One deposit, possibly of Sangamon age since it is 
associated with a Sangamon soil, has so far been recog-
nized in Ohio, the Cleveland loess, described by Leonard 
(1953). It is logical to suppose that others must have 
existed here, at least temporarily, until they were swept 
southeastwards by Wisconsin glaciation. If they should 
eventually be discovered in the State, both land and 
freshwater Mollusca may be expected in them as abun-
dant molluscan assemblages of this age are known for 
other areas of North America. 

Events of Wisconsin Time 

The most extensive Pleistocene deposits in Ohio are 
of Wisconsin age. They are differentiated into ice-laid 
deposits (end moraines and ground moraines) and water-
laid deposits (lacustrine deposits, kames and eskers, 
and outwash) on the Glacial Map of Ohio (Goldthwait, 
White, and Forsyth, 1961). The detailed history of Wis-
consin ice advances and retreats in the State has re-
ceived a great deal of attention from Pleistocene geolo-
gists. It is still being investigated by an active group of 
workers, among them Richard P. Goldthwait, George W. 
White, Jane Forsyth, R. H. Durrell, and their students. A 
rich variety of local episodes, such as temporary re-
treats and re-advances of the ice, formation of temporary 
lakes, some of them of very great extent, local soils, 
some of them persistent enough to support forests for a 
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time, rearrangement of drainage and many other features 
combine to make the study of Wisconsin deposits in Ohio 
both fascinating and difficult. Suffice it to say here that 
ice advances obliterated whatever molluscan assem· 
blages may have become established in Sangamon time 
and that the ice retreats opened up new territory for mol-
luscan dispersal from the south and east. Such retreats 
must not be thought of as the regular shrinking of an ice 
mass with an arcuate front. The pattern of moraines, as 
shown on the Glacial Map of Ohio, indicates a lobate 
pattern which complicated repopulation by Mollusca to a 
considerable extent. 

As the \i:'isconsin ice retreated across the area of the 
Great Lakes, a series of spectacular changes took place 
whose effects are reflected in the molluscan population 
of the Great Lakes today and especially, for Ohio, in 
that of Lake Erie. Drainage of the Great Lakes to the 
~lississippi permitted invasion of Mollusca from that 
great drainage into the Great Lakes. On the other hand, 
the ~fohawk-Hudson drainage outlet permitted invasion of 
~lollusca from the Atlantic drainage into the Great Lakes 
area. These events explain the anomalous distribution 
of some Mollusca in the states bordering the Great Lakes 
and they are also useful in explaining the presence of 
other forms of life in the Great Lakes drainage as it 
exists at present. 

Soon after the last retreat of the Wisconsin ice from 
the State, the northwestern two-thirds of Ohio must have 
looked much like parts of Minnesota, Wisconsin, and 
Ontario today: a vast forested area dotted with lakes and 
streams that supported, among other forms of life, an 
abundant molluscan fauna almost identical in composi· 
tion with the living molluscan fauna of northern lakes. 
\i:'hen these northern assemblages -- a name used for con-
venience because of their occurrence to the north of the 
glacial boundary at present-· lived in Ohio, large areas 
of Ontario, Michigan, Wisconsin, and Minnesota were 
still covered by ice. It is logical to assume, therefore, 
that these so-called northern assemblages originated 
south of the glacial boundary or that they originated 
earlier in Pleistocene time in some unknown area and 

repopulated glaciated areas from a southern refuge. 
Evidence of this is found in the fact that several species 
(e.g. Acella haldemanz, Hulimnea megaS()ll!!I, and Lrll!-
naea stagnalis) occur in abundance in lacustrine deposits 
of Wisconsin age in Ohio although the first two are 
apparently extinct in the State and Lymnuea stagnalis 
survives only in the northern part of the Stare. 

As time progressed, the numerous lakes of north-
western Ohio were silted up, one by one, reduced in 
size, invaded by aquatic vegetation, and finallv trans-
formed into peat bogs and completely dried up. The 
Pleistocene geologist, familiar with the nature dnd 
origin of lacustrine deposits, can observe each step in 
the extinction of these lakes from north to south in Ohio. 
In northern Ohio, for example in Portage and Geauga 
Counties, are small lakes, still comparatively free of 
vegetation, in some of which marl is accumulating and 
Mollusca still thrive. Farther south, for example in \i:'ayne 
and Stark Counties, are plant-choked lakes thickh· 
carpeted with sediments, surrounded either by marshy. 
flat areas, evidently formerly part of the lakes, or bv 
bogs in which peat has been accumulating to appre·-
ciable depth. Still farther south, for example in Clark. 
Madison, Franklin, and Licking Counties, the lakes 
have evolved into peat deposits underlain by marl 
which in turn rests on silts and till. Elsewhere, for 
example in Ross County, a marl deposit, formerly exten-
sively developed across a river valley, probably in an 
ice-dammed lake, has been almost entirely eroded away 
as the stream cut its valley downwards and the mar 1 
persists only in discontinuous remnants high up along 
the walls of the valley. 

The evolution of lakes into dry land continues and 
it is evident that in the next few thousand years all 
natural lakes will have disappeared south of Lake Erie 
in Ohio. 

Such is the geologic setting against which the mol-
luscan faunas of Ohio developed and such are the gaps 
and uncertainties in their history which the geologist 
hopes to eliminate. ~luch has already been done but it is 
only a fraction of the work that remains to be completed. 



Chapter 3 
PALEOECOLOGY 

GENERAL STATEMENT 

The significance of Ohi,, Pleistocene assemblages 
must be evaluated by comparison with living assemblages 
in the State and with Pleistocene assemblages elsewhere. 
These data Me widely scattered in the literature and the 
nomenclature employed by the many authors involved has 
varied greatly with time and the authors' opinions. In 
this chapter, representative assemblages have been 
brought together for convenience of comparison and their 
classification has been revised to follow that of this re-
port. Percentages of total individuals have been given 
wherever such data were avai !able and statements on 
frequency or rarity of species have also been added even 
though they are not as useful as percentages. The group-
ing of assemblages in this manner has two main advan-
tages: (a) direct comparison is possible between assem-
blages of the same age but widely separated geograph-
ically; (b) in the individual account of each species, 
associations can be referred to concisely. In addition, 
it is hoped that the presentation of such data in one 
place and in a uniform pattern will be helpful for future 
work in the field of molluscan paleoecology. 

Examination of the lists will show how very diverse 
the elements of a Pleistocene assemblage can be. D. W. 
Tay !or (1960. p. 22 ff.) has brought this out by grouping 
species according to provenance and his lists (e.g. 
PLI. - 1-4) have been cited here in the order originally 
~iven. An assemblage may include representatives of 
five main groups: (a) Naiades, (b) Sphaeriidae, (c) fresh-
water gill-brea(hing snails, (d) freshwater lung-breathing 
snails, and (e) land snails. le is immediately evident 
chat not all these elements art· present in each assem-
blage, either because of insufficient collecting or un-
availability of one or more of the groups. It is equal!> 
evident that once the ecological preferences of partic-
ular species are understood, an assemblage can be 
analyzed in detail, its elements isolated, and the nature 
of che habitats in which che species lived recognized 
with considerable accuracy. The associations analyzed 
yielded one more item of information. The ecology of the 
extinct species can be determined with reasonable 
certainty by the frequency of association with species 
of known ecology. Nevertheless, it must be borne in mind 
chat interpretation of fossil molluscan assemblages 
rests on several basic assumptions which it is appropri-
ate to discuss at this point. 
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BASIC ASSUMPTIONS IN PALEOECOLOGIC 
INTERPRETATION OF MOLLUSCAN 

ASSEMBLAGES 

Primary Data 

The significance of a given Pleistocene molluscan 
assemblage, from the standpoint of environment, is 
derived from. the composition of the assemblage and the 
lithologic nature of the deposit in which it was pre-
served. The geographic location of the deposit is an 
important factor also, in comparison with the known 
present distribution of the species involved. Most of 
the species studied are still living, so that there is no 
doubt about their environmental preferences at present. 
Transposition of such data to a fossil assemblage never-
theless involves a measure of uncertainty which stems 
from the validity of a number of assumptions. The invest-
igator who wishes to present as accurate a picture as he 
can of the fossil assemblages he studies must be con-
stantly aware of these assumptions and from time to time 
he must review their validity. rn· the following para-
graphs, these assumptions are reviewed and the writer's 
present evaluation -- subject to change as new data 
become available -- is summarized. 

Identification of Species 

All the Mollusca involved in this study must of 
necessity be identified by shell alone. Such a procedure 
is theoretically unsound for living species, since spe-
cific criteria are found mainly in the soft parts of the 
animal. At first sight, this would cast some doubt on the 
validity of the identification of all Pleistocene species 
and this point must be kept in mind for several groups 
whose she 11 characteristics are undiagnostic. On the 
other hand, malacologists have long ago established a 
relationship between diagnostic criteria of the soft parts 
in many species and inconspicuous but valid she 11 char-
acteristics on which specific identifications can reason-
ably be established. In practice, few malacologists 
hesitate to identify a Recent shell to species without 
checking the soft parts. In doing so, they rely on experi-
ence and knowledge of the range of variability within 
groups that have long been familiar to them. \i' ithin 
limits, the same thing can be done with Pleistocene 
shells by comparing them with those of living Mollusca. 
For supraspecific groups, the shells of Pleistocene forms 
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can yield little that is of diagnostic value as subgenera 
and genera rest almost entirely on characters of the 
soft parts of the animal. 

The basic assumption here is that identification of 
the shell is equivalent to identification to species. ~'ith 
some exceptions (e.g. the Succineidae), this assumption 
appears to be valid and has been accepted throughout 
this report. Its acceptance may lead to error in isolated 
cases but in the great majority of instances there is 
such a wealth of corroborating detail that it seems ad-
visable to do so. 

Constancy of Environmental Preferences 

It seems reasonable to assume that a species living 
in a given environment now must have preferred the same 
environment in the past. As long as this concept is 
applied to Pleistocene assemblages of species still liv-
ing, there seems to be little likelihood of error in accept-
ing this assumption. It may be more hazardous to extend 
the concept to extinct species belonging to living genera, 
especially when the identification to genus rests on 
shell characters, and to extrapolate from living species 
of one genus to extinct species assumed to belong to the 
same genus. Happily for Pleistocene paleoecologists, 
the majority of the species they deal with are still living 
and the enigmas presented by the few extinct species 
(e.g. Ariisus pattersoni and some species of Discus) 
can be solved by the association of these species with 
others, still living, whose environmental preferences are 
well known. 

Biocoenose and Thanatocoenose 

A given Pleistocene molluscan assemblage may be 
composed (a) exclusively of species that lived in the 
area where they are preserved (biocoenose) or (b) of 
species that lived in the area where they are preserved 
plus others which have been brought to the same area 
after death (thanatocoenose). Analysis of the composi-
tion of many Pleistocene assemblages (D. W. Taylor, 1960; 
La Rocque, 1952; Reynolds, 1959; Zimmerman, 1960; 
~lowery, 1961; Clark, 1961; Cornejo, 1961; Aukeman, 1960; 
Sheatsley, 1960; and others) shows that most of them are 
thanatocoenoses in which land snails have been mixed 
with freshwater snails, bottom-living forms with those 
living in waterweed above the bottom. In some of these 
assemblages it is even possible to detect admixture of 
aquatic environments (e.g. creek species in a lacustrine 
assemblage). Faced with such diversity in the assem-
blages he studies, the Pleistocene paleontologist must 
either (a) accept all, or most, of them as biocoenoses 
and radically revise his ideas concerning the validity of 
his assumption on constancy of environmental prefer-
ences or (b) accept the idea that he is dealing with 
thanatocoenoses containing a variety of elements from 
various environments, brought together in one place by 

natural agents (sheet-wash, rills, streams, and currents) 
and look to other data than the total assemblage for the 
nature of the actual environment of deposition. In the 
majority of cases, assumption (b) seems to be prefer-
able to assumption (a), especially where unquestioned 
land snails are found in the same deposit with unques-
tioned freshwater forms. It is most reasonable to assume 
that the land area surrounding a lake or stream wi II be 
populated by land snails and that their shells will be 
carried after death down slope to the bed of the lake or 
stream where they wi 11 be pre served, intimately mixed 
with freshwater species. The assumption is confirmed 
if quantitative methods (see below) are accepted as 
valid. 

Rule of Relative Abundance 

In a given environment, the native species (autoch-
thones) should be more abundant than those brought in 
from other environments (allochthones). This IS a sum-
mary statement of what may be called the rule of relative 
abundance. The rule is based on the relative productiv-
ity of each species involved, not on the numerical abun-
dance of the species within a given assemblage. al-
though, in practice, the two are almost identical for the 
majority of cases. This concept is exemplified in the 
composition of the molluscan fauna of a lake or stream 
at the present time: on the bottom of any body of water, 
living animals and shells of freshwater forms far out-
number she !ls of land snails washed into the water. The 
comparison is even more striking when large collections 
of beach drift are studied. On collections from the shores 
of Lake Erie in Ohio, some of which contained as many 
as 20,000 shells, numerous counts have been made by 
the writer and his students. Such collections contain a 
surprising variety of land snails, yet the proportion be-
tween freshwater forms and land forms is always heavily 
in favor of the former. In one collection from the mouth 
of Sandusky Bay, only 12 species of freshwater snails 
and clams were represented and 15 of land snails. In 
spite of the greater number of land species, the total 
number of individuals of freshwater snails alone was 20 
times greater than that of land snails. Such a large dis-
proportion is accounted for in part by the much greater 
productivity of freshwater forms but, even if a correcting 
factor is applied for this discrepancy, the proportion of 
freshwater forms is still significantly greater. 

It seems safe to assume, therefore, that rn a given 
assemblage of some size (hundreds of individuals), the 
most abundant forms are native to the environment and 
the rarer forms are intruders from another environment. 

The rule of relative abundance is not invariable. It 
IS conceivable that land snails could be washed into an 
aquatic environment unsuitable for the existence of 
freshwater Mollusca. Unusual environments, such as 
woods pools, may contain a greater proportion of land 
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snail shells than of freshwater shells, since the pool 
may be dry most of the year but moist enough to support 
a large land snail population, whereas the freshwater 
forms have only a limited period of time to live, feed, and 
reproduce, and must estivate in the mud of the pool dur-
ing dry periods. Another possible exception arises from 
the fact that when the paleontologist is speaking of 
assemblages he is extrapolating from a relatively small 
sample of that assemblage to the assemblage as a whole. 
It is conceivable that a sample, obtained near the margin 
of a very shallow lake subject to seasonal fluctuations of 
water !eve I, would contain more autochthonous land 
snails than freshwater snails and clams; yet the natural 
inclination would be to interpret the sample as represent-
ing a freshwater environment because of the presence of 
clams. 

The rule of relative abundance should be applied 
with great caution in the interpretation of freshwater 
assemblages. It is a well-known fact that some fresh-
water forms enjoy high productivity (\lalvata tricarinata, 
G.>raulus, Lymnaea stagnalis, Fossaria, among others) 
whereas others are invariably scarce, even in favorable 
present-day environments (e.g. Acella haldemani). Pro-
portionally scarce freshwater snails are not necessarily 
intruders from a nearby but different environment; too 
many factors influence the relative abundance of such 
organisms to permit definite conclusions. 

In the final analysis, the rule of relative abundance 
seems to be a valuable tool in the interpretation of 
Pleistocene environments in spite of the uncertainties 
which it implies for finer detail. The many deposits 
studied in detail which are discussed in this report seem 
to bear out its usefulness and to justify the painstaking 
collecting and counting methods used. 

Relation of Enclosing Sediments to 
Mollusc.in Assemblages 

It is assumed throughout this study that the sedi-
ments within a given deposit ~·'':·ct the conditions under 
which the .\follusca existed. 1 he assumption has been 
accerted implicitlv bv the investigators concerned, 
possibly because of their geological background, but it 
is worth emphasizing that the assumption has validity. 
For example, there is a cluse relationship between the 
pH of a given bodv of water and the precipitation of 
marl; between the presence of peat in a given bed and 
the presence of vegetation on the lake bottom which it 
represents; between the proportion of elastics to precipi-
tates and the distance from shore in a lacustrine environ-
ment. The data from sedimentation and those from mol-
luscan assemblages are in remarkable agreement for 
lacustrine and fluviatile environments. The few puzzling 
cases may be due to the commonly observed gradation 
between two arbitrarily defined environments, which is 
discussed in the next two sections. 

Variability of Stream Environments 
and Assemblages 

Flowing-water environments support a distinctive 
molluscan assemblage which is easily recognizable; 
likewise, their sediments have a character that allows 
the sedimentologist to separate them easily from lacus-
trine sediments. On the other hand, many areas within <! 

stream take on lacustrine characteristics because the 
flow of water is impeded for one reason or another. The 
extreme example is the oxbow lake, once part of the main 
stream, then cut off from it and filled with stagnant 
water. None of the deposits in this study is of this 
nature, so far as I know, but it is conceivable that some 
might be recognized in the multitude of Pleistocene de-
posits as yet unstudied. Ponded areas of streams, 
caused by some form of damming, present apparently 
incongruous relationships between lacustrine sediments 
and a stream molluscan fauna. The Humboldt deposit 
(Reynolds, 1959) may be of this nature. Unfortunately, 
the surviving deposit is not extensive enough to prove 
the point as most of it has been eroded away. Neverthe-
less, the geologic situation and the molluscan assem-
blages favor this interpretation. 

In summary, when a deposit has been recognized as 
one that was laid down in a stream, it should be assumed 
that many variations are possible in its history; such 
variations should be looked for in the stratigraphic 
changes in sediments and molluscan faunas rather than 
excluded on the grounds that streams always yield typi-
cally running-water assemblages. 

Variability of Lacustrine Assemblages 

The nature of the bottom of a lake and the sediments 
accumulated on it are factors that influence the composi-
tion of a lacustrine molluscan assemblage. Theoreti-
cally, an Ohio Pleistocene lake may go through three 
main stages from its inception to its extinction. In the 
first stage, clays, silts, and gravel, derived from the till 
surface, accumulate on a bottom relatively devoid of 
vegetation. In the second stage, marl accumulates by 
precipitation, either chemical or through the agencv of 
such plants as Chara. In the third stage, the lake bed 
fills up, water becomes shallower, more and more vegeta-
tion invades it, and peat accumulates. Wherever the 
auger or the measured section penetrates to till, the first 
stage is represented in a lake deposit. The second stage 
may be represented by thick, pure marl, but mam· \·ari-
ations have been observed in which the marl gra.iualh· 
supplants clay or silt as the dominant sediment and 
where it is interrupted by beds of peat or peaty m.irl. In 
some cases, the third stage is not represented at all in 
measured sections, either because the overlyin,c: peat 
has been eroded away or the lake never reac hf·d the 
stage in which peat could be formed. In studying 
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lacustrine deposits, therefore, it is assumed that !itho-
logic changes have significance; in several cases, there 
1s close correlation between lithologic change, even 
gradual, and change in composition of the molluscan 
fauna. 

Another factor in the variability of lacustrine assem-
blages is the result of proximity of the section studied 
to inlets or outlets. The running-water environment of the 
inlet persists to some distance into a lake. This influ-
ence is reflected in differences in the sediments and a 
greater influx of stream species into the molluscan 
fauna. Likewise, the area in the immediate vicinity of 
the outlet of the lake -- if it has one -- presents minor 
differences when compared with an area away from the 
outlet. 

It is assumed that most, if not all, of these factors 
are reflected in the sediments and the molluscan fauna 
of a given sample. The assumption can be correct only 
insofar as the data on which it rests are correct. Some 
success in interpretation has been achieved in this 
respect but other interpretations have been suggested 
which were thought to be too inconclusive to include in 
this report. 

Changing Composition of the Living Fauna 

The maps showing distribution of living species 
presented in this report and in others have an air of 
static finality which is quite artificial. It should be 
pointed out that they are based on records accumulated 
in less than two centuries and that they portray a situ-
ation at a moment in time based on incomplete data. Two 
examples, Bulimnea megasoma and Acella haldemani, 
will suffice to demonstrate the point. These two species 
were unrecorded as fossils in Ohio until 1960. Their 
presence here demonstrates how normal spread may 
expand the range of a given species on our maps and how 
local extinctions --both species are most probably extinct 
in Ohio --may restrict ranges. The assumption which 
should be made, in my opinion, concerning living mol-
luscan assemblages is that they are not fixed and that 
they are sub jeer to addition and subtraction in a given 
area by normal agencies without human interference. 

On the other hand, the effect of human interference 
on the composition of living assemblages must not be 
forgotten. ln Ohio, there is scarcely a body of water 
whose molluscan fauna has remained untouched. Pollu-
tion of streams and lakes has brought about local extinc-
tion or near-extinction of many species formerly common. 
Native American species have been introduced into areas 
formerly denied to them by the building of canals in the 
first half of the nineteenth century. In addition, European 
species have been introduced into the State as in many 
other areas of North America. 

ln studying a fossil assemblage, therefore, we should 
be prepared to observe changes by natural introduction, 
independent of physical environmental conditions, and 
to observe extinctions, possibly more closely related to 
physical environmental ccnditions than introductions. 

In comparing a given Pleistocene assemblage with 
the living fauna of the same region, the assumption 
should be that the !iv ing fauna is made up of several 
elements, some of which, particularly the introductions 
and extinctions due to human influence, have little or 
nothing to do with the interpretation of the fossil assem-
blage. 

Conclusions 

The assumptions and limi1 ations just outlined have 
led tc· the adoption of collecting and laboratory tech-
niques which yield more exact results than more or less 
indiscriminate sampling. These methods did not evolve 
all at once and some of the earlier work I have done on 
the subject would be undertaken quite differently now. 
The methods, outlined elsewhere in this report, rest on 
a number of assumptions which are stated in detail here. 

It is assumed that the collection, to be significant, 
must be done from successive, relatively thin units, of 
equal volume, from a single measured section. In prac-
tice, the unit adopted was two inches thick but variation 
of the !ithologic units and the fie Id situation led to some 
variation. 

It is assumed that valid comparisons can be made 
between units of one section and separate deposits on 
the basis of relative abundance, expressed as percent-
ages of the total number of individuals. Such compari-
sons can only be rough mea~;ures because of the vari-
ation in size of the species involved. I have tried 
(La Rocque, 1952) to compute volume percentages for 
one deposit but the differences between volume percent-
ages and total individual percentages are not significant 
enough to warrant such ·computations in each case. 
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PLI - 1. KANSAS: Saw Rock Canyon local fauna: near 
the center of the west line of sec. 36, T. 34 S., R. 31 W., 
Seward County. D. W. Taylor, 1960, p. 22. Explanation of 
abbreviations: A, abundant (>1,000); C, common (101-
1,000); S, scarce (21-100); R, rare (1-20). 
Permanent water, pond or stream: 

H el. soma anceps (~fenke) 
.\larstonia crybetes (Leonard) 
:\!arstonia decepta (Baker) 
Sphaerium striatinum (Lamarck) 

Permanent water, stream: 
Ferrissia rii.:ularis (Say) 

R 
c 
R 
R 

c 
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Permanent to temporary water: 
Permanent or subpermanent: 

Promenetus kansasensis (Baker) 
Physa anatina Lea 

Permanent or temporary: 
Gyraulus parvus (Say) 
Stagnicola sp. 

Temporary pond or marginal pool:. 
Promenetus umbilicatellus (Cockerell) 
Pisidium casertanum (Poli) 

Temporary pond or stream: 
Stagnicola bulimoides techella (Hald.) 

Marginal pools or wet mud: 
Fossaria dalli (Baker) 

Moister humus: 
Vertigo milium (Gould) 

Damp humus or grass: 
Gastrocopta holzingeri (Sterki) 
G. tappaniana (Adams) 

Damp humus of wooded area: 
Nesovitrea? sp. 
Strobilops labyrinthica (Say) 

Damp to dry ground: 
Hawaiia minuscula (Binney) 
H elicodiscus singleyanus (Pilsbry) 
Pupoides albi/abris (Adams) 

Uncertain: 
Deroceras aenigma Leonard 
Gastrocopta franzenae Taylor 
G. paracristata Franzen and Leonard 
G. rexroadensis Franzen and Leonard 
Sphaerium sp. 
cf. Succinea 
Vallonia perspectiva Sterki 
Vertigo hibbardi Baker 

A 
A 

A 
R 

c 
c 
R 

c 

R 

R 
s 

R 
s 
s 
R 
R 

c 
R 
s 
R 
R 
c 
R 
c 

PLI - 2. TEXAS: Red Corral local fauna: northern 
Oldham County. D. W. Taylor, 1960, p. 25. Explanation of 
abbreviations: A, abundant (>100); C, common (21-100); 
S, scarce (6-20); R, rare (1-5). 
Permanent stream: 

Ferrissia rivularis (Say) R 
Permanent to temporary water: 

Permanent or subpermanent: 
Physa anatina Lea A 
Promenetus kansasensis (Baker) S 

Permanent or temporary: 
Gyraulus parvus (Say) A 

Temporary water: 
Temporary pool or marginal pool: 

Pisidium casertanum (Poli) C 
Promenetus umbilicatellus (Ckll.) A 

Temporary pond or stream: 
Stagnicola bulimoides techella (Hald.) A 

Moister humus: 
Vertigo milium (Gould) C 

Damp humus of wooded area: 
Strobilops sparsicostata Baker R 

Damp to dry ground: 
Hawaiia minuscula (Binney) R 

Uncertain: 
Deroceras aenigma Leonard C 
Gastrocopta paracristata Franzen 

and Leonard R 
G. pellucida hordeacella (Pilsbry) R 
G. rexroadensis Franzen and Leonard R 
G. franzenae Taylor C 
Pupoides inornatus Vanatta R 
cf.· Succinea R 
Pupillid? R 

PLI- 3. KANSAS: Rexroad local fauna: Meade County. 
D. W. Taylor, 1960, p. 27. Explanation of abbreviations: A, 
abundant (>225); C, common (41-225); S, scarce (8-40). 
Four assemblages (1-4) compared. 
Permanent water, stream: 

Ferrissia rivularis (Say) 
Permanent water, pond or stream: 

Marstonia crybetes (Leonard) 
?Ligumia subrostrata (Say) 

Permanent to temporary water: 
Permanent or subpermanent: 

Physa anatina Lea 
Promenetus kansasensis (Baker) 

Permanent or temporary: 
Stagnicc.la exilis (Lea) 

Temporary water: 
Temporary pond or marginal pool: 

Pisidium casertanum (Poli) 
Promenetus umbilicatellus (Ckll.) 

Temporary pond or stream: 
Stagnicola bulimoides techella 

(Hald.) 
Marginal pools and wet mud: 

Fossaria dalli Baker 
Moister humus: 

-
R 
-

s 
R 

c 

-
A 

A 

R 

2 3 4a 

- s 

- R 

R c -
- s 

- R -

R R -- -

R -

R R A 

Carychium exiguum (Say) - - C -

4b 

R 

A 

A 

Vertigo milium (Gould) - S C - R 
Damp humus or grass: 

Gastrocopta holzingeri (Sterki) R S C -
G. tappaniana (Adams) - S S R 
Vallonia gracilicosta Reinhardt - - A -

Damp humus of wooded area: 
N esovitrea electrina (Gould) C -
Strobilops sparsicostata Baker R - A - R 

Damp to dry ground: 
Hawaiia minuscula (Binney) S C A - A 
Helicodiscus singleyanus (Pilsbry) - C A - S 
Pupoides albilabris (Adams) S C C S C 

Uncertain: 
Deroceras aenigma Leonard 
Gastrocopta franzenae Taylor 
G. paracristata Franzen and 

Leonard 
G. pellucida hordeacella (Pilsbry) 
Polygyra rexroadensis Taylor 

s 
-
R 
--

R 
A 

s 
-
s 

A A R 
A - A 

s c 
R -
c - R 
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i:Jupoides inornatus Vanatta s c -
cf. 5uccinea c s A - R 
\lallonia perspectzva Sterki - s c -
\'ertigo hibbardi Baker R s 

PLI - 4. KANSAS: Bender local fauna. 1. Three sites 
(la, lb, le) at the same stratigraphic level, in exposures 
within about an eighth of a mile along the banks of a 
tributary of Stump Arroyo, SE~ SW~ sec. 22, T. 33 S., 
R. 29 W., Meade Co. 2. Seward County; Wolf Canyon, in 
approximately the center of WYi sec. 12, T. 35 S., R. 31 
\l:'., uppermost part of the Rexroad formation, above mas· 
sive caliche bed. D. W. Taylor, 1960, p. 31-32. A, abun-
dant (>250); C, common (41-250); S, scarce (8-40); R, 
rare (1-7). 

la 
Permanent to subpermanent water: 

Physa anatina Lea R 
Permanent or temporary water: 

5tagnicola sp. R 
Temporary pond or marginal pool: 

5. caperata (Say) s 
Promenetus umbilicatellus (Ckll.) s 

Temporary pond or stream: 
5tagnicola bulimoides techella 

(Hald.) s 
.\larginal pools and wet mud: 

Fossaria dalli (Baker) 
.\loister humus: 

\'ertigo mzlium (Gould) C 
Damp humus or grass: 

Gastrocopta tappaniana (Adams) R 
\'a/Ionia pan ula Sterki S 

Damp to dry ground: 
Gastrocopta cristata (Pilsbry 

and Vanatta) A 
Hau azia minuscula (Binney) A 
Helicodiscus singleyarws (Pilsbry) S 
Pupoides albilabrzs (Adams) C 

l:ncertain: 
Deroceras aenigma Leonard C 
Gastrocopta (rarzzenae Taylor 
G. paracristata Franzen and 

Leonard A 
G. scaei·oscala Taylor S 
Polygyra rexroadensis Taylor 
cf. 5uccinea S 

lb le 2 

R c 

s 

R c 
s c 

s c 

s R R 

R C 

s 
R 

A 
C A C 
A C R 
c c s 

c 
s c 

A C C 
s 

s 
s c 
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N - 1. NEBRASKA: Sand Draw local fauna: northern 
Brown County. D. W. Taylor, 1960, p. 32. Seven localities, 
three levels. A: l; B: 2-3; C: 4-7. A, abundant C>200); C, 
common (41-200); S, scarce (16-40); R, rare (1-15). 

Permanent water, pond: 
Acroloxus coloradensis 

(Henderson) 
Bulimnea megasoma (Say) 

1 2 3 4 5 6 7 

- - s 
SRCR-R-

\'ahata leu isi Currier 
Permanent water, pond or stream: 

Helisoma anceps (Menke) 
Pisidium compressum Prime 
P. rzitidum Jenyns 
Sphaerium parlumeium (Say) 
5. strzatznum (Lamarck) 
5. sulcatum (Lamarck) 
5. transversum (Say) 
\' afrata tricarirzata (Say) 
;; Anodon ta grandis Say 

Permanent water, stream: 
Ferrissia rirniaris (Say) 

Permanent to temporary water: 
Permanent or subpermanent 

Planorbula armigera (Say) 
Physa anatina Lea 
Promenetus kansasensis 

(Baker) 
Permanent or temporary: 

G) raulus parz us (Say) 
Physa g_vrina Say 
Stagnicola cf. S. reflexa (Say) 

Temporary pond or marginal pool: 
Aplexa hypnorum (Linnaeus) 
Pisidizwz casertanum (Poli) 
Promenetus umbilicatellus 

(Ckll.) 
Stagnicola caperata (Say) 

.\larginal pools and wet mud: 
Fossaria dalli (Baker) 
F. obrussa (Say) 

.\loi st er humus: 
Carychium sp. 
\'ertigo milz'um (Gould) 
1·. 01·ata Say 

Damp humus or grass: 

- -
c R 
A -

c -
R -
R -

s 
- c 
- R 

c R 

c -
- R 

c c 

A c 
R R 
c s 

- -

R s 
- s 

- R 

- -
- R 
- R 

- - c A -
A - - R -
A - - R -
c - - - R 
- - - - -
R -

A -

A - - - -

- R -
c R s R -

A c A A c 

A A A A c 

A c A A c 

R R A R -
R s s R R 

A c A A A 
s R A A s 

- - - R -
c - -
R -
R R s s -
s s c s R 

Gastrocopta tappaniana 
(Adams) 

\'allonia pulchella (Mi.iller) 
Damp to dry ground: 

R - R S -
--R--R-

Gas trocopta eris tat a 
(Pilsbry and Vanatta) 

Hau a ii a minuscula (Binney) 
Helicodiscus singleyanus 

(Pilsbry) 

----RR-
R R R - - R R 

- R -
Pupoides albilabris (Adams) - R 

l:ncertain: 
Anisus pattersoni (Baker) - R 
Deroceras aenigma Leonard R -
Ferrzssia meekzana (Stimpson) R -
Gastrocopta chauliodonta 

Taylor • - S 
Phvsa skznneri Taylor - R 

c 
R 
R 

R 
c 

R 
c 
-

-
R 

- s -

R A c 
- R R 

- R R 
c c s 

Pupoides inornatus Vanatta - R - - - - -
Strobilops sparsicostata Baker - R R -
cf. 5uccinea R R S R C S S 

N - 2. KA.."'JSAS: Dixon local fauna. Kingman County, 
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south-central Kansas. Two localities: I. S Yi sec. 12, 
T. 29 S., R. 8 W. 2. SE~ NE~ sec. 23, T. 30 S., R. 5 W. 
D. W. Taylor, 1960, p. 39. A, abundant (>250): C, com-
mon (41-250); S, scarce (8-40); R, rare (1-71). 

Permanent water, pond: 
Acroloxus coloradensis (Henderson) 
Bulimnea megasoma (Say) 
Sphaeri11m lacustre (.\li.iller) 

Permanent water, pond or stream: 
Helisoma anceps (Menke) 
.\larstonia crybetes (Leonard) 
Pisidium compressum Prime 
Pisidium 11itid11m Jenyns 
Sphacri11m part11mei11m (Say) 
S. tra11s1 ers11m (Say) 
l'ahata tricarinata (Say) 
\'iviparidae, indet. 
Hydrobiidae, ind et. 

Permanent water, stream: 
Frrnssia ri111/aris (Sa\·) 

Permanent to temporary water: 
Permanent or subpermanent: 

llclisoma trn 0/1 is (Say) 
Phvsa al)a/i11a Lea 
P /1111orb11/a armigera (Say) 
Pro111cnet11s ka11sase11s1s (Baker) 

Permanent or temporary: 
G\ra11/11s pan us (Sa\') 
Phsa g.1n110 (Sa\·) 

Temporan· pond or marginal pool: 
P1sidi1111.· casertm11111: (Poli) 
Prr,11.c11e/11s ill'.i>ilicatel/11s (Ck!!.) 
St11g111co/11 capcrata (Say) 
S. rellcxa (Say) 

.\farginal pools and wet mud: 
Fr,ssaria dal/i (Baker) 

Semiaquatic, riparian habitat: 
0\.\ lo11·a retusa (Lea) 

.\foist er humus: 
Car,c/>11111• ex1g111111· (Say) 
l'ertig() ()1 ala Say 
1·. 11:ilim11 (Gould) 

Damp humus or grass: 
C1astrocopta tappanrn1111 (Adams) 

Damp humus of wooded area: 
/{e/icodisc11s pamllclus (Sa\·) 
\'eso1 1/rea rlcctri11a (Gould) 
Stroh1lops sparsicostata Baker 
Zo11i/()1des 11rl>orc11s (Say) 

Damp to dr\' ground: 
c;astrocopta am:1/era (Sav) 
G. cristata (Pilsbry and \'anatta) 
G. proccra (Gould) 
fla1, aiia mi1111sc11/a (Binney) 
Helicod1sc11s si11g/cyar/lls (Pilsbry) 
P11poides allulalms (Adams) 

R 
c 
s 

c 
R 
c 
R 

R 

R 
R 

c 

R 
c 
R 
A 

A 
c 

R 
s 
s 
A 

s 

s 

R 
c 
c 

c 

R 
R 
R 

s 
s 
R 
c 
R 
s 

2 

R 
s 

R 

c 

s 
R 

c 

c 
c 

A 
c 

R 
c 
A 

R 

s 

R 
s 

s 

s 

R 
s 
c 
A 
s 

Uncertain: 
:1121s11s patterso11i (Baker) 
Deroceras ae11ign:a Leonard 
Ferrissia meekiana (Stimpson) 
Gas/rocopta cha11liodo11/a Taylor 
G. pell11cida hordeacella (Pilsbry) 
G. scae1 oscala Taylor 
Physa skin11cri Taylor 
cf. S11ccinea 
l'allo11ia perspec:i1 a Sterki 

AFTONIAN ASSEMBLAGE 

s 
c 
R 
s 

s 
R 
R 

R 
c 

R 
R 
s 
s 

A- I. KANSAS: Sanders local fauna . .\feade Countv, 
Kansas. D. W. Taylor, 1960, p. 40. A, abundant(>250); C, 
common (41-250); S, scarce (8--lO); R, rare (1-7). Three 
localities. 

Permanent to temporary water: 
Permanent or subpermanent; 

Physa mzatina Lea 
Prome11et11s kal)S!lsensis (Baker) 

Permanent or temporary: 
Gvra11/11s pan11s (Say) 
St11g11icola sp. 

Temporary water; pond or marginal 
pool: 

.lf;/exa h·pnorum (Linnaeus) 
St11g11icola c11perat11 (Say) 
Pro111e11et11s 11mhilic11trll11s (Ck!!.) 

Temporary pond or stream: 
Stag11ic1,/a b11/imu1des techella 

(Hald.) 
.\larginal pools and wet mud: 

Fossaria da/li (Baker) 
.\loister humus: 

l'crtigu 111iln111: (Gould) 
1·. 01 ala (Say) 

Damp humus or grass: 
Gas/rucopta t11pp'.111i11n11 (Adams) 

Damp to dry ground: 
Gastrocopta cristata (Pilsbrv and \'anatta) 
l/111111ii11 mi1111sc11l11 (Binney) 
flelic()d1scus sing In anus (Pilsbry) 
P11po1drs alhilah•1s (Adams) 

Cncertain: 
Deroccras 11c111g11:11 Leonard 
Gastrocopta chauliodonta Ta:.·lor 
G. paracristo/11 Franzen and Leonard 
Ph sa sk inl)cn Taylor 
Pupil lid, n. gen. 0 

cf. S11cc111ca 
1·11//011111 perspec1i111 (Sterki) 
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s 

R 
R 

s 
c 
A 

s 

A 
R 

c 

A 
A 

A 

c 
s 
s 
R 

c 
c 

2 3 

R R 
R R 

- R 
R R 

s c 
R s 

R c 

R 

R A 
-

R s 

c A 
s A 
s R 
s s 

R s 

R 
R 

- R 
s c 
R R 

K-1. KA:\'SAS: :-JV:'~~ sec. 19. T. 5 S., R. 22 1L, 
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Norton County. Meade Formation, Grand Island member. 
Frye and Leonard, 1954, p. 45. No abundance data. 
Sphaeriidae: 

Pisidi11m compress11m 
Freshwater gill-breathing gastropods: 

\'alrnta leu isi 
\'. tricarinata 

Freshwater lung-breathing gastropods: 
Anisus pattersoni 
Gyra11l11s similaris 
Menet11s pearlettei 
Promenet11s 11mbilicatellus 
Stagnicola caperata 

Land gastropods: 
Carychi11m perexig1111m 
Deroceras aenigma 
Discus cronkhitei 
Gas trocopta proarmif era 
Hawaiia minuscula 
Stenotrema leaii 
\'allonia gracilicosta 
Vertigo mili11m 
\'. oi·ata 

K-2. KANSAS: NW~ sec. 11, T. 6 S., R. 13 W., 
Osborne County. Meade Formation, Sappa member. Frye 
and Leonard, 1954, p. 45. No abundance data. 
Sphaeriidae: 

Pisidium compressum 
Freshwater gill-breathing gastropods: 

Amnicola limosa parva 
\'al vat a tricarinata 

Freshwater lung-breathing gastropods: 
Anisus pattersoni 
Gyraulus similaris 
Helisoma trivofris 
Menetus pearlettei 
Physa anatina 
Stagnicola palustris 

Land gastropods: 
Carychium perexiguum 
Deroceras aenigma 
Discus cronkhitei 
Gastrocopta contracta 
Helicodiscus parallelus 
Hendersonia occulta 
.\' esoi·itrea electrina 
P11pil!a muscorum 
Succinea grosvenori 
Zonitoides arb.oreus 

K-3. KANSAS: SE~ sec. 29, T. 4 S., R. 16 W., 
Phillips County. Meade Formation, Grand Island member. 
Frye and Leonard, 1954, p. 45. No abundance data. 
Land gastropods: 

Gastrocopta armifera 
G. cf. f alcis 
G. mcclungi 

G. proarmif era 
G. procera 
Helicodiscus parallelus 
H. singleyanus 
Pupoides albilabris 
Stenotrema leaii 
Vallonia gracilicosta 
V. pulchella 

K-4. KANSAS: SE~ sec. 29, T. 4 S., R. 16 W., 
Phillips County. Meade Formation, Sappa member. Frye 
and Leonard, 1954, p. 45. No abundance data. 
Freshwater gill-breathing gastropods: 

Valvata tricarinata 
Freshwater lung-breathing gastropods: 

Aplexa hypnornm 
Armiger crista 
Gyraulus labiatus 
G, similaris 
Helisoma trivolvis 
Menetus pearlettei 
Physa anatina 
Promenetus umbilicatellus 
Stagnicola bulimoides 
S. caperata 
S. palustris 

Land gastropods: 
Hawaiia min11scula 
Hendersonia occulta 
Pupilla muscorum 
Succinea grosvenori 
Va/Ionia gracilicosta 
Vertigo modes/a 
V. ovata 

K - 5. TEXAS: Cuts on north side of Texas High-
way 256, 15 miles east of Silverton, Briscoe County. 
Frye and Leonard, 1957b, p. 41, their section no. 3, 
Tule Formation, unit 3, sand, fine, and silt, massive, 
dark gray. No abundance data. 
Sphaeriidae: 

Pisidium sp. 
Freshwater lung•breathing gastropods: 

Fossaria parva 
Gyraulus labiatus 
G. similaris 
Physa anatina 
Stagnicola bulimoides 
S. caperata 
S. palustris 

Land gastropods: 
Discus cronkhitei 
Gas trocopta proarmi f era 
Oxy lama sp. (?) 
Pupoides albilabris 
Vertigo milium 
V. ovata 
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K- 6. INDIANA: Cagles Mill Reservoir section, SE~ 
NW~ sec. 13, T. 12 N., R. 5 E., Putnam County (Poland 
quadrangle), emergency spillway for Cataract Lake, a 
flood control reservoir on Mill Creek (Thornbury and 
Wayne, 1957, p. 13-15; Wayne, 1958, p. 10). A highly 
fossiliferous, massive silt about a meter thick lies at 
the base of a Pleistocene section that includes tills of 
Kansan age and of Illinoian age. The silt bed is the 
Cagle Silt and is a proglacial loess of Kansan age. 
Wayne, 1959a, p. 13-16, assemblage A. 591 specimens. 

Freshwater lung-breathing gastropods: 
Fossaria pan·a 

Land gastropods 
Carychium exile canadense 
Catinella gelida var. 
C ionella lubrica 
Columella edentula 
Discus cronkhitei 
Euconulus (ulvus 
Gas trocopta armi (era 
Hendersonia occulta 
.\'esoi·itrea electrina 
Oxyloma decampi gouldi 
Punctum ;ninutissimum 
Pupil/a muscorum 
Stenotrema leaii 
Strobilops labyrinthica 
\'allonia cf. V. excentrica 
\' ertigo alpestris oughtoni 
\'. elatior 
V. gouldi hubrichti 
V. modesta 

PTI1 

0.3 

9.3 
8.9 
0.9 
1.6 
6.6 
1. 9 
1. 8 
9.7 
1. 6 
6.2 
3.2 
1.6 
4.6 

34.7 
0.1 
0.3 
4.3 
1.9 
o.s 

K- 7. INDIANA: Happy Hollow section, NE~ SE~ 
sec. 2, T. 14 N., R. 7 W., Parke County (Catlin quad-
rangle), 3 miles northeast of Bridgeton along a small 
creek. Pebblv calcareous grav silt with humus stains at 
t.:ip. containing wood fragments .i.nd snail shells 0.30 
merer thick, overlies 1.0 meter or more of very hard 
sandy gray till and is overlain by more than 2 meters of 
calcareous gray till. Entire sect ion is considered to be 
of Kansan age on the basis of adjacent exposures. 
Wayne, 1959a, p. 13, 16, assemblage B. 189 specimens. 

PTI 
Freshwater gill-breathing gastropods: 

Valvata tricarinata 0. 5 
Freshwater lung-breathing gastropods: 

Fossaria parva 1.5 
Land gastropods: 

Catinella F?,elida var. 12.0 
Deroceras laeve 2,0 
Gastrocopta armi(era 3.0 
Punctum minutissimum 36.0 
Pupilla muscorum 2. 5 
Vallonia gracilicos ta 19. 5 
Vertigo elatior 18.S 

1. Percent total individuals. 

V. gouldi hannai 4.0 

K- 8. IOWA: Deposits exposed in road cut on the 
north side of U.S. Highway 18, Lyons County, 2.5 miles 
east of Canton, South Dakota. Age determined on strati-
graphic relations and characteristics of molluscan fauna. 
The fauna is entirely freshwater and includes quier-
water, shallow, and moderately deep-water species. 
Leonard, 1950, p. 6, 41, locality 2. Abbreviations: A, 
abundant; C, common; R, rare. 
Sphaeriidae: 

Pisidium compressum C 
Freshwater gill-breathing gastropods: 

Amnicola limosa parva C 
Valvata tricarinata C 

Freshwater lung-breathing gastropods: 
Gyraulus labiatus C 
Helisoma. cf. H. campanulatum 

wzsconsznense 
Menetus pearlettei 
Planorbula nebraskensis 
Stagnicola palustris 

c 
R 
c 
A 

K - 9. IOWA: Silts below Pearlette volcanic ash, ex-
posed in sec. 6, T. 81 N., R. 44 W., Harrison County, 
and in sec. 36, T. 82 N., R. 44 W., Monona County, Yi 
mile east and 5 to 6 miles north of Little Sioux. Mollusks 
from stratified silts 0 to 5 feet below the Pearlette ash 
which was apparently deposited in a shallow pond'. 
probably a meander scar of the Missouri River or a tribu-
tary. Two localities are combined in the list, but ex-
posures were practically continuous. Leonard, 1950, 
p. 6, 41, locality 3. Abbreviations as for K- 8. 
Sphaeriidae: 

Pisidium compressum C 
Freshwater lung-breathing gastropods: 

Anisus pattersoni R 
Ferrissia parallela R 
Pro111enc/1ts u111bifi,·ate!lus C 
Stagnicola palustris C 

Land gastropods: 
Cionella lubrica R 
Deroceras aenigma R 
Discus cronkhitei R 
Euconulus (ulvus R 
Gastrocopta cristata R 
G. proarmi(era R 
G. tappaniana R 
Hawaiia minuscula R 
Hendersonia occulta R 
N esovitrea electrina R 
Pupil/a muscorum c 
Strobilops sparsicosta R 
Succinea grosvenori R 
\' allonia gracilicos ta R 
V. pulchella R 
Vertigo milium R 
V. modesta R 
V. ovata R 
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fauna is composed of aquatic and terrestrial species. 
The fauna from this locality has been listed as the Tobin 
faunule (Frye, Leonard, and Hibbard, 1943, p. 40-41). 
Leonard, 1950, p. 7, 41, locality 22. Abbreviations as 
for K-8. 
Sphaeriidae: 

Pisidium compressum 
Freshwater gill-breathing gastropods: 

Pomatiopsis cincinnatiensis 
Valvata tricarinata 

Freshwater lung-breathing gastropods: 
Aplexa hypnorum 
Ferrissia parallela 
Fossaria parva 
H elisoma trivolvis 
Stagnicola caperata 
S. palustris 

Land gastropods: 
Carychium perexiguum 
Cionella lubrica 
Deroceras aenigma 
Discus cronkhitei 
Euconulus fulvus 
Gastrocopta proarmifera 
G. tridentata 
Hawaiia minuscula 
Helicodiscus parallelus 
H endersonia occulta 
Nesovitrea electrina 
Pupilla muscorum 
P. muscorum sinistra 
Stenotrema leaii 
Succinea grosvenori 
Vallonia gracilicosta 
Vertigo modesta 
Zonitoides arboreus 

c 

R 
R 

R 
R 
R 
c 
c 
R 

R 
c 
R 
c 
R 
c 
R 
c 
c 
c 
R 
c 
R 
c 
c 
c 
R 
c 

K-15. KANSAS: Road cut, sec. 28, T. 13 S., R. 
10 W., approximately 9 miles south of Sylvan Grove, 
Lincoln County. The molluscan fauna was taken from 
stratified silts and sand below 7 feet of Pearlette ash. 
The exposure is situated in the abandoned Wilson Valley; 
the fauna has been previously reported (Frye, Leonard, 
and Hibbard, 1943, p. 41). Leonard, 1950, p. 7, 41, 
locality 23. Abbreviations as for K - 8. 
Sphaeriidae: 

Pisidium compressum C 
Sphaerium sp. C 

Freshwater gill-breathing gastropods: 
Valvata lewisi R 
V. tricarinata R 

Freshwater lung-breathing gastropods: 
Fossaria parva R 
Gyraulus labiatus A 
H elisoma trivolvis C 
Lymnaea, indet. R 

Land gastropods: 
Discus cronkhitei C 

Euconulus fulvus R 
Gastrocopta contracta R 
G. proarmifera c 
G. procera c 
G. tappaniana c 
Helicodiscus parallelus c 
N esovi trea electrina R 
Pupilla muscorum R 
Stenotrema leaii R 
Succinea grosvenori c 
Vallonia gracilicosta c 
V. pulchella c 
Vertigo gouldi R 
V. milium R 
Zonitoides arboreus c 

K - 16. KANSAS: Exposure in cut bank of small creek, 
NE X NW X sec. 29, T. 10 S., R. 5 W., 10 miles northwest 
of Minneapolis, Ottawa County. The mollusks occur in 
limonite-infiltrated silts below 5 feet of Pearlette ash; 
both aquatic and terrestrial species are found. Leonard, 
1950, p. 7, 41, locality 24. Abbreviations as for K-8. 
Sphaeriidae: 

Sphaerium sp. C 
Freshwater lung-breathing gastropods: 

Anisus pattersoni C 
Gyrau !us labiatus A 
G. similaris R 
Helisoma cf. H. campanulatum 

wzsconsznense 
Menetus pearlettei 
Physa elliptica 
Planorbula vulcanata 
Stagnicola palustris 
S. reflexa 

Land gastropods: 
Oxyloma navarrei 

R 
c 
c 
c 
A 
c 

c 

K-17. KANSAS: Road cut exposure, SWX sec. 35, 
T. 15 S., R. 2 E., 4 miles west of Navarre, Dickinson 
County. The molluscan fauna occurs in silty clay both 
above and below 1 foot of Pearlette ash; both terrestrial 
and aquatic species are found. Leonard, 1950, p. 7, 41, 
locality 25. Abbreviations as for K- 8. 
Fresh water gill-breathing gastropods: 

Pomatiopsis cincinnatiensis 
Freshwater lung-breathing gastropods: 

Gyraulus labiatus 
Helisoma trivolvis 
Menetus pearlettei 
Physa, indet. 
Planorbula vulcarzata 
Promenetus umbilicatellus 
Stagnicola palustris 

Land gastropods: 
Carychium perexiguum 
Eucorzulus fulvus 
Gastrocopta armi/era 

R 

c 
c 
c 
R 
A 
c 
A 

R 
R 
R 
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G. co11tracta R 
G. tappaniana c 
Hawaiia mi1111sc11la A 
Helicodisr11s paral!elus c 
Oxvloma 11a1·arrri c 
\'allonia f!,rarilirosta c 
\'. p11lchella c 
\' erlif!,O mili11111 R 
\'. 01 ata c 
\'. tridentata R 
Zonitoides arhore11s c 

K-18. KANSAS: Canyon exposure, sec. 13, T. 30 S., 
R. 23 W., 13 miles east and Yi mile south of Minneola, 
Clark County. The molluscan fauna, composed of both 
aquatic and terrestrial species, occurs in sandy silt 
be low 4 feet of Pearlene ash. Leonard, 1950, p. 7, 41, 
locality 33. Abbreviations as for K- 8. 
Sphaer iidae: 

Pisidium compressum C 
Sphaerium sp. C 

Freshwater gill-breathing gastropods: 
Valvata tricarinata R 

Freshwater lung-breathing gastropods: 
A.nisus pattersoni R 
Aplexa hypnorum R 
Fossaria parr•a R 
Gyraulus labiatus A 
Helisoma triz·oh-is C 
Lymnaea, ind. R 
Stagnicola bulimoides c 
S. palustris c 

Land gastropods: 
Cionella lubrica c 
Deroceras aenigma c 
Gastrocopta falcis R 
G. proarmi f era A 
G. tappaniana c 
Hauaiia minuscula c 
Helicodiscus parallelus c 
.\'esovitrea electrina R 
Oxyloma navarrei R 
Pupilla muscorum sinistra c 
Pupozdes albilabris c 
Stenotrema leaii A 
Succinea gros1·enori A 
S. ova/is c 
Vallonia gracilicosta A 
V. pulchel!a c 
\'er ti go ova ta A 
Zonitoides arboreus c 

K- 19. KANSAS: Exposure in abandoned open-pit ash 
mine, sec. 2, T. 31 S., R. 28 W., 6 miles north of Meade, 
Meade County. Mollusks occur in silts below 17 feet of 
Pearlene volcanic ash; the fauna is varied and the popu-
lation is a dense one. Fossil vertebrates from these 

silts have been reported by Hibbard (1944, p. 719-740). 
Leonard, 1950, p. 7, 41, locality 34. Abbreviations as 
for K-8. 
Sphaeriidae: 

Pisidium compressum C 
Freshwater lung-breathing gastropods: 

Anisus pattersoni R 
Aplexa hypnorum R 
Gyraulus similaris C 
Lymnaea, ind. R 
Planorbula vulcanata occidentalis C 
Promenetus umbilicatellus 
Stagnicola reflexa 

Land gastropods: 
Carychium perexiguum 
Cionella lubrica 
Deroceras aenigma 
Discus cronkhitei 
Euconulus fu!vus 
Gastrocopta proarmifera 
G. tappaniana 
Hau:aiia minuscula 
/\: esovitrea electrina 
Pupilla muscorum 
P. muscorum sinistra 
Stenotrema leaii 
Strobilops sparszcosta 
Succinea avara 
S. grosvenori 
\'allonia gracilicosta 
V. pulchella 
Vertigo gouldii 
\!. milium 
\!. ovata 
Zonitoides arboreus 

c 
c 

R 
c 
c 
c 
R 
A 
c 
c 
R 
A 
A 
A 
c 
c 
A 
A 
c 
R 
R 
A 
c 

K - 20. KANSAS: Exposure in abandoned open-pit ash 
mine, SE Ji SE J{ sec. 35, T. 31 S., R. 28 W., 1 mile west 
and Yi mile north of Meade, Meade County. A molluscan 
fauna occurs in silts below 8 to 10 feet of Pearlene 
volcanic ash. Leonard, 1950, p. 7, 41, locality 35. 
Abbreviations as for K - 8. 
Sphaeriidae: 

Pisidium compressum C 
Freshwater lung-breathing gastropods: 

A.nisus pattersoni R 
Aplexa hypnorum R 
Fossaria parva C 

Land gastropods: 
Carychium perexiguum C 
C ionella lubrica C 
Deroceras aenigma 
Discus cronkhitei 
Euconulus fulvus 
Gastrocopta cristata 
G. falcis 
G. proarmifera 

c 
c 
R 
A 
R 
A 
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Hawaiia minuscula 
N esovitrea electrina 
Pupil/a muscorum 
Stenotrema leaii 
Succinea grosvenori 
Vallonia gracilicosta 
Vertigo ovata 

A 
R 
A 
c 
A 
A 
A 

K- 21. KANSAS: Exposure in open-pit ash mine, NE~ 
sec. 26, T. 32 S., R. 28 W., 3 miles south of the east 
edge of Meade, Meade County. The molluscan fauna 
occurs in stratified silts below 18 feet of Pearlene vol-
canic ash; the pit has been worked commercially until 
recent years. Leonard, 1950, p. 7, 41, locality 36. Abbre-
viations as for K - 8. 
Sphaeriidae: 

Pisidium compressum C 
Freshwater lung-breathing gastropods: 

Anisus pattersoni C 
Aplexa hypnorum R 
Ferrissia parallela C 
Fossaria parva R 
Gyraulus labiatus A 
G. similaris C 
Helisoma trivolvis C 
Menetus pearlettei C 
Physa elliptica C 
Planorbula vulcanata occidentalis C 
Promenetus umbilicatellus c 
Stagnicola caperata c 
S. palustris c 
S. reflexa c 

Land gastropods: 
Discus cronkhitei c 
Euconulus fulvus R 
Gastrocopta armifera R 
G. proarmifera A 
G. tappaniana c 
Hawaiia minuscula A 
IV esovitrea electrina R 
Pupil/a muscorum A 
Succinea grosvenori A 
Vallonia gracilicosta c 
Vertigo gouldi R 
V. milium R 
V. ovata A 

K - 22. KANSAS: Canyon exposure, NW~ NW~ sec. 
35, T. 33 S., R. 32 W., approximately 2 miles east of 
Arkalon, Seward County. At this place the disposition of 
the fossil mollusks is unusual, since they occur in the 
upper few feet of the Pearlene volcanic ash, which is, 
however, more or less contaminated with silt. The fauna 
is a mixture of aquatic and terrestrial species. Leonard, 
1950, p. 7, 41, locality 37. Abbreviations as for K-8. 
Sphaer iidae: 

Pisidium compressum C 

Freshwater lung-breathing gastropods: 
Fossaria parva 
Gyraulus labiatus 
G. similaris 
Helisoma trivoliis 
Menetus pearlettei 
Physa anatina 
Stagnicola bulimoides 

Land gastropods: 
Gastrocopta cristata 
G. proarmifera 
G. tappaniana 
Hawaiia minuscula 
Pupoides albilabris 
Succinea avara 
S. grosvenori 
Vallonia gracilicosta 
V. pulchella 
Vertigo ovata 

R 
c 
R 
c 
c 
R 
R 

A 
c 
c 
c 
c 
c 
c 
c 
c 
c 

K-23. OKLAHOMA: Open-pit mine, sec. 8, T. 5 N., 
R. 28 F.., near the north border of Gate, Beaver County. 
The molluscan fauna occurs in silts below 30 feet of 
Pearlene volcanic ash; both terrestrial and aquatic 
species are found. Leonard, 1950, p. 7, 41, locality 38. 
Abbreviations as for K - 8. 
Sphaeriidae: 

Pisidium compressum C 
Sphaerium sp. A 

Freshwater gill-breathing gastropods: 
Amnicola limosa parva R 
Valvata tricarinata R 

Freshwater lung-breathing gastropods: 
Gyraulus labiatus C 
G. similaris C 
Helisoma anceps 
H. trivolvis 
Menetus pearlettei 
Physa elliptica 
Planorbula vulcanata occidentalis 
Stagnicola palustris 

Land gastropods: 
Deroceras aenigma 
Discus cronkhi tei 
Gastrocopta proarmifera 
G. procera 
Hawaiia minuscula 
H elicodiscus parallelus 
Nesovitrea electrina 
Pomatiopsis cincinnatiensis 
Pupil/a muscorum 
Stenotrema leaii 
Succinea grosvenori 
S. ova/is 
Va/Ionia gracilicosta 
Zonitoides arboreus 

c 
c 
c 
A 
R 
c 

R 
c 
R 
c 
c 
c 
R 
R 
A 
R 
c 
R 
c 
c 
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K- 24. OKLAHOMA: Canyon exposure, NW 1.1 sec. 23, 
T. 23 N., R. 18 W., 2Yi miles west and % mile north of 
Quinlan, Woodward County. The molluscan fauna is in 
silts below 8 feet of Pearlette ash; both terrestrial and 
aquatic species are found. Leonard, 1950, p. 7, 41, local-
ity 39. Abbreviations as for K - 8. 
Sphaeriidae: 

Pisidium compressum C 
Freshwater lung-breathing gastropods: 

Gyraulus labiatus C 
Lymnaea ind. R 
Physa elliptica c 
Promer1etus umbilicatellz.s R 
Stagnicola palustris c 

Land gastropods: 
Carychium perexiguum R 
Deroceras ae11igma R 
Discus cronkhitei c 
E11co11ul11s futz.us R 
Gastrocopta cri s ta ta c 
G. hol:::i11geri R 
G. proarmi(era c 
G. procera c 
G. tappania11a c 
Hau aiia mir111scula c 
Helicodiscus parallelus c 
.\ esoi'itrea electrina R 
Polygyra texasiana R 
Pupil/a blandi R 
P. muscorum c 
Pupoides albilabris c 
Strobilops sparsicosta c 
Succinea grosi'enori c 
\'allonia gracilicosta c 
\'ertigo milium R 
\'. ova ta R 

K- 25. OKLAHOMA: Road cut, center N line sec. 16, 
T. 8 N., R. 17 W., 9Yi miles east and 1 mile north of 
Rocky, Washita County. A sample of Pearlette volcanic 
ash was collected at or near this locality by the Okla-
homa Geological Survey, but I was unable to find the ash 
exposure. However, the exposure indicated is typical of 
the Grand Island-Sappa succession and the silts and fine 
sands in the upper part of the section contain a mol-
luscan fauna which is typical of that associated else-
where with the Pearlette volcanic ash. Leonard, 1950, 
p. 7, 9, 41, locality 43. Abbreviations as for K-8. 
Sphaer iidae: 

Pisidium compressum c 
Freshwater lung-breathing gastropods: 

Ferrissia parallela R 
Gyraulus labiatus R 
G. similaris R 
Physa anatina R 
Promenetus umbilicatellus R 

Land gastropods: 
Carychium perexiguum R 

Deroceras aenzgma 
Gastrocopta contracta 
G. cristata 
G. procera 
G. tappaniana 
Hawaiia minuscula 
Helicodiscus parallelus 
Pupozdes albilabris 
Strobilops sparsicosta 
Succinea grosvenori 
Vallonia gracilicosta 
Vertigo milium 
V. ovata 

R 
R 
c 
R 
c 
c 
c 
R 
R 
c 
c 
R 
R 

K - 26. TEXAS: Canyon exposure, NW 1.j sec. 14, 
block 1, 5 miles north and 7 miles west of Miami, Roberts 
County. Mollusks occur below 8 feet of Pearlette vol-
canic ash; the silts below the ash are not generally 
fossiliferous; a small but significant molluscan assem-
blage was obtained from a small lentil of sandy silt. 
Leonard, 1950, p. 9, 41, locality 45. Abbreviations as 
for K -8. 
Sphaeriidae: 

Pisidium compressum 
Sphaerium sp. 

Freshwater lung-breathing gastropods: 
Anisus pattersoni 
Ferrissia parallela 
Gyraulus labiatus 
G. similaris 
Menetus pearlettez 
Promenetus umbilicatellus 
Stagnicola caperata 

Land gastropods: 
Carychium perexiguum 
Deroceras aenigma 
Gastrocopta armifera 
G. cristata 
G. proarmifera 
G. tappaniana 
Hawaiia minuscula 
Sesovitrea electrina 
Pupilla muscorum 
Pupoides albilabris 
Strobilops sparsicosta 
Succinea grosvenori 
Vallonia gracilicosta 
\!. pulchella 
Vertigo ova/a 

R 
R 

R 
R 
R 
R 
R 
R 
R 

R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

K- 27. TEXAS: One-half mile north of road, 6 miles 
west of Channing, Hartley County. Mollusks occur in 
gray silt below 12 feet of Pearlette volcanic ash; the 
fauna contains both terrestrial and aquatic species. This 
section is discussed briefly by Evans and Meade (1945, 
p. 493). Leonard, 1950, p. 9, 41, locality 46. Abbrevi-
ations as for K - 8. 
Sphaer iidae: 
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Pisidium compressum 
Sphaerium sp. 

Freshwater lung-breathing gastropods: 
Anisus pattersoni 
Ferrissia parallela 
Gyraulus labiatus 
Helisoma anceps 
Menetus pearlettei 
Promenetus umbilicatellus 
Stagnicola caperata 

Land gastropods: 
Carychium perexiguum 
Deroceras aenigma 
Gastrocopta armi/era 
G. cristata 
G. proarmi/era 
G. tappaniana 
Hawaiia minuscula 
N esovitrea electrina 
Pupilla muscorum 
Pupoides albilabris 
Strobilops sparsicosta 
Succinea grosvenori 
Vallonia gracilicosta 
V. pulchella 
Vertigo ovata 

YARMOUTH ASSEMBLAGE 

R 
A 

R 
c 
R 
R 
c 
R 
c 

R 
c 
R 
c 
R 
c 
c 
R 
c 
R 
R 
R 
c 
R 
c 

Y - 1. INDIANA: Section at Bean Blossom Reservoir, 
center S line NE~ sec. 28, T. 10 N., R. 1 E., Monroe 
County. Mollusks in upper 0.5 foot of late Y arrnouth silt 
2.5 feet thick. Wayne, 1958, p. 11, 12. Percentages 
based on 361 specimens. 

PTI 
Freshwater lung-breathing gastropods: 

Fossaria galbana 34.6 
Land gastropods: 

Carychium exile canadense 10.2 
C ionella lubrica 0. 3 
Columella edentula 0.6 
Deroceras sp. 
Discus cronkhitei 
Euconulus /ulvus 
Gastrocopta proarmi/era 
Hendersonia occulta 
Nesovitrea electrina 
Oxyloma decampi gouldi 
Punctum minutissimum 
Stenotrema hirsutum 
S. leaii 
Strobilops labyrinthica 
Succinea avara, var. 
Vertigo elatior 
V. cf. V. modesta 

1. 1 
2.8 
1.4 
0.6 
3.9 
0.8 
1.4 
0.3 
0.3 
0.8 
5.5 

13. 3 
21.0 

1.1 

ILLINOIAN ASSEMBLAGES 

I- 1. TEXAS: Cuts on north side of Texas Highway 
256, 15 miles east of Silverton, Briscoe County. "Illi-
noian(?) deposits." Silt and sand with a few shells. 
Frye and Leonard, 1957b, p. 41, sec. 3, unit 8. No abun-
dance data. 
Land gastropods: 

Succinea grosvenori 

I - 2. TEXAS: Sarne locality as I - 1. Sand, fine to 
medium, with silt and clay, massive, tan to pale reddish-
tan. Frye and Leonard, 1957b, p. 41, sec. 3, unit 6. No 
abundance data. 
Land gastropods: 

Columella sp. 
Succinea grosvenori 

I - 3. TEXAS: Sarne locality as I - 1. Sand, medium, 
well-bedded, tan; snails were collected "2.1 miles west 
from beds judged to be in this stratigraphic position." 
Frye and Leonard, 1957b, p. 41, sec. 3, unit 5. No abun-
dance data. 
Freshwater lung-breathing gastropods: 

Gyraulus similaris(?) 
Helisoma anceps 
Stagnicola caperata 

Land gastropods: 
Discus cronkhitei 
Gastrocopta armi/era(?) 
G. riograndensis(?) 
G. tappaniana 
Hawaiia minuscula 
Helicodiscus parallelus 
Nesovitrea electrina 
Pupilla blandi 
Pupoides albilabris 
Succinea grosvenori(?) 
Vallonia gracilicosta 

I-4. KANSAS: SE~ sec. 29, T. 4 S., R. 16 W., Phil-
lips County. Sanborn F orrnation, Crete-Love land rn'ernber. 
Frye and Leonard, 1954, p. 45. No abundance data. 
Land gastropods: 

Gas trocopta armi /era 
G. mcclungi 
G. procera 
Pupoides albilahris 
Stenotrema leaii 
Succinea grosvenori 

I- 5. INDIANA: Bean Blossom Reservoir section, 
center S line NE~~ sec. 28, T. 10 N., R. 1 E., Monroe 
County (Hindustan quadrangle), along the outlet trench 
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below the spillway for a water supply reservoir on Bean 
Blossom Creek. A fossiliferous layer, or "forest bed," 
caps a massive silt and floodplain sediment of Yarmouth 
age and underlies proglacial laminated (or varved?) 
clayey silts of Illinoian age (Thornbury and Wayne, 1957, 
p. 18-20; Wayne, 1958, p. 10-13). Wayne, 1959a, p. 13, 
16. assemblage C. 361 specimens. 

PTI 
Freshwater lung-breathing gastropods: 

Fossaria galbana 34.6 
Land gastropods: 

Carychium exile canadense 10.2 
Catinella gelida, var. 13. 3 
Cione/la lubrica 0. 3 
Columella edentula 
Deroceras laCl'C 
Discus cronkhitei 
Euconulus luhus 
Gas trocopta arm if era 
Hendersonia occulta 
.\'eso1·itrea electrina 
O:n lama decampi gouldi 
Punctum minutissimum 
Stenotrema hirsutum 
S. leaii 
Strobilops labyrinthica 
\'ertigo elatior 
\'. modesta 

0.6 
1. 1 
2.8 
1.4 
0.6 
3.9 
0.8 
1.4 
0.3 
0.3 
0.8 
5.5 

21.0 
1.1 

I-6. INDIANA: Raccoon Creek section, center SW;{ 
N\\' ;{ sec. 18, T. 14 N., R. 6 W., Parke County (Mans· 
field quadrangle) about 1.5 miles southwest of Mansfield, 
along the south bank of Raccoon Creek (Thornbury and 
Wayne, 1957, p. 11-12). Mollusks, many of which have 
been crushed beyond recognition, are in the top few 
centimeters of a group of nonglacial sediments that are 
rich in organic matter. The base of the section is weath-
ered gravel, perhaps of glacial origin, and the peaty 
sediments are overlain by about 75 feet of glacial sedi-
ments, mostly sand and gravel but capped by till of 
Illinoian age. Wayne, 1959a, p. 14, 16, assemblage D. 
66 specimens, mostly fragmentary. 

Land gastropods: 
Carychium exile canadense 
Deroceras sp. 
Stenotrema sp. 
Succinea 01·alls 

PTI 

5 
30 
8 

48 

I- 7. INDIANA: Centerville section, NE;{ sec. 33, 
T. 16 N., R. 14 E., Wayne County, 2 miles southeast of 
Centerville (Wayne, Thornbury, and Goldthwait, 1955, 
p. 30-31; Gamble, 1958, p. 12-18). The fossiliferous 
silt separates the two till beds, both of which are inter-
preted to be of Illinoian age because of their relationship 
to a distinctive paleosol developed on a gravelly sand 
higher in the section. Wayne, 1959a, p. 14, 16, assem-
blage E. 305 specimens. 

Freshwater lung-breathing gastropods: 
Fossaria parva 

Land gastropods: 
Catinella gellda 
Gas trocopta tappanzana 
Punctum minutzssimum 
Stenotrema leaii 
\'allonia albula 
Vallonia cf. V. excentrica 
\'er ti go elatior 
V modesta 
\'. nylanderi 

SANGAMON ASSEMBLAGES 

PTI 

21. 2 

16. 7 
9.2 
1.6 
1. 3 
1.0 
0.6 

38.3 
1.0 
3.0 

S - 1. KANSAS: J inglebob local fauna, Meade County. 
Van der Schalie, 1953, p. 82ff. Percentages calculated 
from author's data, based on a total of 3,888 specimens. 

Sphaeriidae: 
Pzsidium casertanum 
P. compressum 
P. nitidum contortum 
P. obtusale 
Sphaerium occidentale 
S. sulcatum 

Freshwater gill-breathing gastropods: 
\' afoata tricarinata 

Freshwater 1 ung-bre aching gastropods: 
Aplexa hypnorum 
Ferrissia para/le/a 
F. rivularzs 
Fossaria cf. F. galbana 
F. humilis modicella 
Gyraulus similaris 
Helzsoma anceps 
H. trz vol vis 
Physa cf. P. anatina 
P. cf. P. elliptica 
Promenetus exacuous 
Stagnicola bulimoides 
S. caperata 
S. cf. S. palustris 

Land gastropods: 
Carychium cf. C. exiguum 
Deroceras cf. D. aenigma 
Euconulus fulvus 
Gastrocopta armifera 
G. contracta 
G. crzstata 
G. holzingeri 
G. pentodon 
G. procera 
G. cf. G. tappaniana 
G. sp. 
Hawaiia minuscula 
Helicodiscus para/le/us 

PTI 

12.86 
1. 28 
o. 36 
0.51 
0.20 
0.77 

0.02 

0.38 
0.12 
0.07 
0.51 
1. 28 

12.86 
1. 28 
0.77 
0.77 
2.57 
1. 28 
1.28 
1. 28 
0.38 

7.71 
0.77 
0.51 
5.14 
2.57 
5,14 
1.28 
7.71 
0.12 
0.02 
0.02 
5.14 
1. 28 
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:Vesovitrea electrina 
Punctum minutissimum 
Pupilla blandi 
Pupoides albilabris 
Retinella cf. R. rhoadsi 
Stenotrema leaii 
Strobilops texasiuna 
Succinea cf. S. avara 
S. grosvenori 
S. ovalis 
\' allonia gracilicosta 
\'. parvula 
\' ertigo milium 
\'. ovata 
Zonitoides arboreus 

0.20 
0.90 
0.05 
2.57 
0.20 
0.02 
1.80 
0.51 
2.57 
0.15 
3.85 
1.28 
2.57 
3.85 
1.02 

S - 2. KANSAS: Cragin Quarry local fauna, SW~ sec. 
17, T. 32 S., R. 28 W., Meade County. 10 feet below 
caliche. Hibbard and Taylor, 1960, p. 25-39, locality 1. 
Kansas Univ. locality 6; U.S.G.S. Cenozoic locality 
21274. 

Shallow, quiet water bodies, fluctu-
ating seasonally: pools or marginal 
situations with slight current at the 
edge of a stream: 

Sphaerium partumeium 
Pis idi um casertanum 
Stagnicola caperata 
Gyraulus cfrcumstriatus 
Helisoma triuolvis 
Promenetus kansasensis 
P. umbilzcatellus 
Ferrissia meekiana 
Physa anatina 
P. gyrina 

Marginal situation: wet mud; debris 
edge of water; shallow pools, pro-
tected spots: 

Fossaria dallz 
Moist leaf mold and plant debris: 
under logs and bark, or among 
leaves, moss, or grass in moist sit-
uations not far from water: 

Carychium exiguum 
Gastrocopta tappaniana 
Vertigo mzlium 
V. oz·ata 
Deroreras aenzgma 

Wooded area: in leaf litter or under 
logs and bark in wooded spots: 

Euconulus /uh-us 
Nesovitrea electrina 
Zonztoides arboreus 
St€notrema leaii 

Protected situations among vegeta-
tion: grass, shrubs, or wooded area: 

Gastrocopta armifera 

PTI 

0.1 
2.2 
1.8 
7.2 

<0.1 
11.5 
7.2 

<0.1 
0.5 
0.2 

0.4 

16.2 
10.0 

<0.1 
1. 8 

11. 5 

0.7 
0.1 
0.1 
2.1 

<0.1 

G. contrac ta 
G. holzingeri 

Damp to dry habitat: damp, protec-
ted places or relatively dry, ex-
posed habitats. These species are 
more tolerant of drouth than others, 
and require little cover: 

Gastrocopta cris!ata 
G. pellucida hordeacella 
Pupoides albilabris 
\' allonia gracilicos ta 
\'. parL"ula 
Helicodiscus parallelus 
H. singleyanus 
Hawaiia minuscu.'a 

0.8 
0.3 

0.3 
<0.1 
<0.1 
<0.1 

4.3 
<0.1 
<0.1 
17.4 

S- 3. KANSAS: Cragin Quarry local fauna, SE~ sec. 
18, T. 32 S., R. 28 W., Meade County. 25 feet below 
caliche. Hibbard and Taylor, 1960, p. 25-39, locality 2. 
U.S.G.S. Cenozoic locality 21277. 

Shallow, quiet water bodies, fluctu-
ating seasonally: pools or marginal 
situations with slight current at 
the edge of a stream: 

Stagnicola caperata 
Gyraulus circumstriatus 
Physa anatina 

Marginal situation: wet mud; debr~s 
edge of water; shallow pools, pro-
tected spots; 

Fossaria dalli 
Moist leaf mold and plant debris: 
under logs and bark, or among 
leaves, moss, or grass rn moist 
situations not far from water: 

Carychium exigu•mz 
Gastrocopta tappa11iana 
\'ertigo milium 
\'. OL'Cl/a 

Deroceras aenig1•1a 
Wooded area: in leaf litter or under 
logs and bark in wooded spots: 

E11co1111!11s f11fr11s 
.\esontrea f'lecrri11a 
Zonztoides arboreus 
Stf'notrf'ma !f'aii 

Protected situations among vegeta-
tion: grass, shrubs, or wooded area: 

Gastrocopta armifera 
G. con trac ta 
G. holzingf'Ti 

Damp to dry habitat: damp, pro-
tected places or relatively dry, ex-
posed habitats. These species are 
more coleran t of drouth than others, 
and require little cover. 

Gastrocopta cristata 

PTI 

0.8 
0.5 
0.1 

0.2 

26.5 
16.6 

<0.1 
0.4 
0.3 

0.4 
<0.1 

0.1 
1.8 

3.3 
2.1 
8.3 

8.3 
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G. pc!luC1da hordcacclla 
Pupo1dcs a!bi!ahris 
\'a/!0111a parnda 
flehcodiscus para/le/us 
Hau aiia 111/nuscula 

<0.1 
<0.1 
12.4 

<0.1 
16,6 

S-4. KANSAS: Cragin Quarry local fauna, SE1.j sec. 
18, T. 32 S .. R. 28 W., Meade County. 0-2 feet below 
caliche. Hibbard and Taylor, 1960, p. 25-39, locality 3. 
U.S.G.S. Cenozoic locality 21276. 

Shallow, quiet water bodies, fluctu-
ating seasonally: pools or marginal 
situations with slight current at the 
edge of a st re am: 

P1sid1um casertanu111 
Stagnzcola capcrata 
Gyraulus czrcumstrzatus 
Armiger ens/a 
Promcnctus kansasenszs 
Phrsa m1atma 

Moist leaf mold and plant debris: 
under logs and bark, or among 
leaves, moss, or grass in moist 
situations not far from water: 

Carych111m exiguum 
Gastrocopta tappaniana 
\'ertigo m1!111m 
\'. oi·ata 
Deroceras aenzgma 

U'ooded area: in leaf litter or under 
logs and bark in wooded spots: 

Euconulus fuhus 
.\esoi·itrea electrma 
Zonztoides arboreus 
Stenotrema leai1 

Protected situations among vegeta-
tion: grass. shrubs, or wooded area: 

Gas trocopta arm1 (era 
G. contracta 
G. holzzngen 

Damp to dry habitat: damp, pro-
tected places or relatively dry, ex-
posed habitats. These species are 
more tolerant of drouth than others, 
and require little cover. 

Gastrocopta crzstata 
G. pelluczda hordeacella 
Pupoides albzlabns 
Pupzlla bland1 
\'allonza gracilzcosta 
\'. panula 
Helzcodiscus parallelus 
H. singleyanus 
Hauaiia minuscula 

PTI 

<0.1 
0.4 
0.8 

<0.1 
0.1 

<0.1 

<0.1 
1.0 

<0.1 
<0.1 

0,1 

<0.1 
<0.1 
<0.1 
<0.1 

0.9 
<0.1 

1. 5 

21. 1 
12. 7 

3.4 
0.2 

12. 7 
3.8 

12. 7 
19.1 
8,5 

S- 5. KANSAS: Cragin Quarry local fauna. SE ;;,I sec. 
18, T. 32 S., R. 28 W., Meade County. 10 feet below 

caliche. Hibbard and Taylor. 1960, p. 25-39. locality 4. 
U.S.G.S. Cenozoic locality 21275. 

Shallow, quiet water bodies, fluctu-
ating seasonally: pools or marginal 
situations with slight current at the 
edge of a sere am: 

Pisid111111 casertan11111 
Stagnzcola caperata 
Gyraulus c1rcu111stnatus 

Moist leaf mold and plant debris: 
under logs and bark, or among 
leaves, moss, or grass in moist 
situations not far from water: 

Gastrocopta tappanzana 
\'ertzgo onzta 
Deroceras aen igma 

Wooded area: in leaf litter or under 
logs and bark in wooded spots: 

Zor11to1des arhoreus 
Stenotrcma lean 

Protected situations among vegeta-
tion: grass, shrubs, or wooded area: 

Gastrocopta armifera 
G. contracta 

Damp to dry habitat: damp, pro-
tected places or relatively dry, ex-
posed habitats. These species are 
more tolerant of drouth than others, 
and require little cover: 

Gastrocopta crzstata 
Pupozdes albzlabris 
\'allonia parnda 
Hellcodzscus para/le/us 
H. szngleyanus 
Hau aiia mznuscula 

PTI 

0.9 
1. 9 
0,9 

3.7 
2.8 
0,9 

0.9 
27.0 

21. 5 
0.9 

3.7 
1. 9 
2.8 
1. 9 
0.9 

23.4 

S -6. Kfu"JSAS: Butler Springs local fauna, E Yi sec. 
32 and W Yi sec. 33, T. 34 S., R. 29 W., Meade County. 
Fossils from coarse limonitic sand, conspicuously cross-
bedded, which may have been deposited by the ancestral 
Cimarron River or Crooked Creek. Hibbard and Taylor, 
1960, p. 39-55. Percentages calculated on authors' data 
for 138,411 specimens. 

Aquatic mollusks: 
Marginal situation: wet mud; debris 
edge of water; shallow pools. pro-
tected spots: 

Fossarza dal/1 
F. obrussa 

Shallow, quiet water: sloughs and 
backwaters, probably subject to 
seasonal drying; water depth per-
haps less than 1 foot: 

Pisidium casertanum 
Stagnicola caperata 
S. reflexa 

PTI 

0,01 
0.1 

0,01 
0.21 
0, 17 
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Hauaiza minuscula 
,\'esoz·itrea electrzna 
Pupil/a blandi 
Succinea az;ara 
S. grosi enori 
S. oi-alis 
\' allonia gracilicosta 
\'ertigo coloradensis 
\!. tridentata 

W-3. KANSAS: NE sec. 8, T. 1 S., R. 19 E., Doni-
phan County. Peoria Loess. Leonard, 1952, p. 12, local-
ity 2. No abundance data. 
Land gastropods: 

Deroceras laeve 
Discus cronkhztei 
D. shimeki 
Hau azia minuscula 
Helzcodiscus singleyanlls 
Pupilla muscorum 
SZ1ccinea ai·ara 
Vallonia gracilicosta 
\'ertigo milillm 

W-4. KANSAS: NW sec. 15, T. 3 S., R. 4 W., Repub-
lic County. Peoria Loess. Leonard, 1952, p. 12, locality 
3. No abundance data. 
Land gastropods: 

Deroceras laez.-e 
Discus cronkhz'tei 
D. shimeki 
Euconu!Z1s fu!i·Z1s 
Hau aiia minuscula 
Hendersonia occlllt, 
.\' esoi·itrea electrzna 
Pupil/a blandi 
P. muscorum 
Succinea az·ara 
S. grosi·enori 
Vallonia gracilicosta 
Vertigo gouldz paradoxa 
V. modes/a 

W-5. KANSAS: SE sec. 4, T. 1 S., R. 7 V:'., Jewell 
County. Peoria Loess. Leonard, 1952, p. 12, locality 4. 
No abundance data. 
Land gastropods: 

Cionella lubrica 
Columella alticola 
Discus cronkhitei 
D. shimeki 
Euconlllus /Z1!z·Z1s 
Hau aiza minuscula 
Hendersonza occulta 
Sesoz·itrea electrina 
Pupilla blandz 
P. muscorum 
Strz.atura mz1ium 

SZ1ccinea az·ara 
S. grosvenori 
\'allonia gracilicosta 
Vertigo gouldi paradoxa 
\'. modes/a 

W -6. KANSAS: SE sec. 28, T. 1 S., R. 13 W., Smith 
County. Peoria Loess. Leonard, 1952, p. 12, locality 7 
No abundance data. 
Freshwater lung-breathing gastropods: 

Fossarza paT!'a 
Land gastropods: 

Car_> chizun exigZ1um 
Cione/la lubrzca 
ColZ1mella alticola 
Discus cronkhitei 
D. shzmeki 
E11con11fos f11h11s 
Gastrocopta holzzngeri 
.\'esoz·itrea electrina 
Pupilla muscorum 
Strzatura milium 
Succinea az ara 
S. grosz·enori 
\'allonia gracilicosta 
\' ertzgo gouldz paraduxa 
\'. modesta 
Zonztoides arboreus 

v;· - :-. KANSAS: SE sec. 5, T. 2 S., R. 17 W., Phillips 
County. Peoria Loess. Leonard, 1952, p. 12, locality 8. 
No abundance data. 
Land gastropods: 

Discus cronkhztez 
D. shimcki 
Pupzlla mllscorum 
Succin ea ai ara 
S. grosz·enori 
\'allonia gracilzcosta 
\' ertigo goZ1ld1 paradox a 
Zonztoides arbore11s 

\\'-8. KANSAS: NW sec. 23, T. 2 S., R. 1 8 W., Phil-
lips County. Peoria Loess. Leonard, 1952, p. 12, local-
ity 9. No abundance data. 
Land gastropods: 

D1sc11s cronkhitei 
Hau aiia mi1wscula 
Helzcodiscus parallelus 
Pupilla m11scorum 
S11ccinea az ara 
\'alloma graczlicosta 

V:'-9. KANSAS: NE sec. 25, T. 1 S., R. 20 W., Phil-
lips C9unty. Peoria Loess. Leonard, 1952, p. 12, local-
ity 10. INo abundance data. 
Freshwater lung-breathing gastropods: 

Fossarza pan·a 
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Land gastropods: 
Cionella lubrica 
Columella alticola 
Discus shimeki 
Euconulus fulvus 
Gastrocopta armifera 
Hawaiia minuscula 
Helicodiscus parallelus 
H. singleyanus 
Pupilla blandi 
P. muscorum 
Striatura milium 
Succinea avara 
S. grosvenori 
Vallonia gracilicosta 
Vertigo gouldi paradoxa 
V. modesta 
Zonitoides arboreus 

W -10. KANSAS: NW sec. 26, T. 2 S., R. 23 W., Nor-
ton County. Peoria Loess. Leonard, 1952, p. 12, locality 
11. No abundance data. 
Freshwater lung-breathing gastropods: 

Fossaria parva 
Land gastropods: 

Euconulus fulvus 
Pupilla muscorum 
Succinea avara 
Vallonia gracilicosta 

W-11. KANSAS: NW sec. 11, T. 3 S., R. 23 W., Nor-
ton County. Peoria Loess. Leonard, 1952, p. 12, locality 
12. No abundance data. 
Land gastropods: 

Discus cronkhitei 
D. shimeki 
Pupzlla blandi 
P. muscorum 
Succinea avara 
Vallonia gracilicosta 

W- 12. KANSAS: NE sec. 10, T. 4 S., R. 23 W., Nor-
ton County. Peoria Loess. Leonard, 1952, p. 12, locality 
13. No abundance data. 
Land gastropods: 

Columella alticola 
Deroceras laeve 
Discus cronkhitei 
D. shimekz 
Euconulus fulvus 
i\' esoz;i trea electrina 
Pupilla blandi 
P. muscorum 
Striatura milium 
Succinea avara 
S. grosi·enorz 
Vallonia gracilicosta 
\' ertigo gouldi paradoxa 
V. modesta 

W-13. KANSAS: NE sec. 7, T. 5 S., R. 24 W., Norton 
County. Peoria Loess. Leonard, 1952, p. 12, locality 14. 
No abundance data. 
Land gastropods: 

Discus cronkhitei 
D. shimeki 
Pupilla muscorum 
Succinea avara 
S. grosvenori 
Vallonia gracilicosta 
Vertigo milium 
V. modesta 

W-14. KANSAS: SE sec. 13, T. 1 S., R. 24 W., Nor-
ton County. Peoria Loess. Leonard, 1952, p. 12, locality 
15. No abundance data. 
Land gastropods: 

H elicodiscus parallel us 
Pupilla muscorum 
Succinea avara 
Vallonia gracilicosta 

W-15. KANSAS: NE sec. 3, T. 3 S., R. 27 W., Deca-
tur County. Peoria Loess. Leonard, 1952, p .. 12, locality 
16. No abundance data. 
Land gastropods: 

Columella alticola 
Discus shimeki 
Euconulus f ulvus 
Hawaiia minuscula 
Helicodiscus parallelus 
Pupilla blandi 
P. muscorum 
Succinea avara 
S. grosvenori 
Vallonia gracilicosta 
Vertigo gouldz paradoxa 
V. modesta 

W-16. KANSAS: NE sec. 6, T. 3 S., R. 27 W., Deca-
tur County. Peoria Loess. Leonard, 1952, p. 12, locality 
17. No abundance data. 
Land gastropods: 

Carychium exiguum 
Euconulus fulvus 
Pupilla blandi 
P. muscorum 
Striatura milzum 
Succinea avara 
S. grosuenon 
Vallonza gracilzcosta 
Vertigo modesta 

W-17. KANSAS: NE sec. 1, T. 3 S., R. 28 W., Deca-
tur County. Peoria Loess. Leonard, 1952, p. 12, locality 
18. No abundance data. 
Land gastropods: 

Columella alticola 
Discus cronkhitei 
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D. sbi111ek1 
Euconulus jufrus 
llazl'aiia minuscula 
Hellcod1scus singleyanus 
Pupil/a blandi 
P. muscoru111 
Striatura m1/1um 
Succinea az ara 
S. gros1 enon 
\'allonia grac1licosta 
\ 'ertigo gouldi paradox a 
\'. modes/a 
Zor1itoides arboreus 

W-18. KANSAS: SW sec. 23, T. 4 S., R. 27 W., Deca-
tur County. Peoria Loess. Leonard, 1952, p. 12, locality 
19. No abundance data. 
Land gastropods: 

Discus cro11khzte1 
D. shimek1 
Pupil/a 111uscoru111 
Succinea tll ara 
S. gros1 C'non 
\'allonza graczlzcosta 
\'ertigo modes/a 

It' - 19. KANSAS: NE sec. 2, T. 3 S., R. 31 W., Raw-
lins County. Peoria Loess. Leonard, 1952, p. 12, local-
ity 20. No abundance data. 
Land gastropods: 

Discus shzmeki 
Euconulus fufi.us 
Pupilla blandi . 
P. muscorum 
Strzatura mzllum 
Succinea at ara 
S. grosi·enori 
Vallonia graczllcosta 
Vertigo gouldi paradoxa 
\'. modes/a 

W- 20. KANSAS: SW sec. 2, T. 3 S., R. 33 W., Raw-
lins County. Peoria Loess. Leonard, 1952, p. 12, local-
ity 21. No abundance data. 
Land gastropods: 

Discus shzmekz 
Euconulus julvus 
Hawaiza minuscula 
Pupil/a blandi 
P. muscorum 
Succmea aiara 
S. grosvenori 
\'a/Ionia gracilicosta 
Vertigo modes/a 

W-21. KANSAS: NE sec. 9, T. 3 S., R. 33 W., Raw-
lins County. Peoria Loess. Leonard, 1952, p. 12, local-
ity 22. No abundance data. 

Land gastropods: 
Discus shimC'kz 
Euconulus futz.us 
Hawaiia mmuscula 
HC'licodiscus para/le/us 
H. singleyanus 
Pupzlla b/andi 
P. muscor11111 
Succinea az·ara 
S. grosz enorz 
\la/Ionia gracilzcosta 
\' ertigo modes ta 

W- 22. KANSAS: Nit' sec. 20, T. 4 S., R. 33 W., Raw-
lins County. Peoria Loess. Leonard, 1952, p. 12, local-
ity 23. No abundance data. 
Land gastropods: 

Discus cronkhztez 
D. shimeki 
Euconulus futz.us 
Hau aiia minuscula 
Helicodzscus parallelus 
Pupil/a blandi 
P. muscorum 
Succinea auara 
\'a/Ionia gracilicosta 
Vertigo modes/a 

\'t' - 23. KANSAS: NE sec. 29, T. 3 S., R. 36 \'t'., Raw-
lins County. Peoria Loess. Leonard, 1952, p. 12, local-
ity 24. No abundance data. 
Land gastropods: 

Hau aiia minuscula 
Pupil/a blandi 
P. muscorum 
Succinea ai·ara 
\'a/Ionia gracillcosta 

W- 24. OHIO-INDIANA: Old Forest bed of the Ohio 
River, "near Lawrenceburg, Indiana." Billups, 1902b, 
p. 50-52. From Billups' statements it appears that the 
"Old Forest bed" is somewhere within the immediate 
vicinity of the Miami and Ohio Rivers either in Dearborn 
County, Indiana, or in Miami Township, Hamilton County, 
Ohio. The area is shown on the Lawrenceburg quad-
rangle, Indiana-Kentucky-Ohio (U .S.G .S., 1932, scale 
1:62,500). The "Old Forest bed" lies 6-8 feet below the 
present surface of the "bottom lands of the Ohio" and is 
several feet in depth. It contains "well-preserved re-
mains of mammoth trees; these are covered with a thick 
layer of yellow clay of an exceedingly hard and solid 
texture, which renders very difficult the extraction of 
fossils ... " Billups' list is appended, the nomenclature 
revised to conform to that used in this book. The aspect 
of the molluscan fauna is very modem and the ''Old 
Forest bed" is thought to be Wisconsin in age, perhaps 
interstadial, but not certainly so. Whether Billups' 
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specimens were collected in Indiana or Ohio, they came 
from so close to the boundary between the two states 
that the deposit itself probably occurs in both states and 
must be taken into consideration in an account of Pleis-
tocene Mollusca of Ohio. No abundance data. 
Freshwater gill-breathing gastropods: 

Pomatiopsis lapidaria 
Land gastropods: 

Allogona profunda 
Anguispira altemata 
A. kochi 
Cione/la lubrica 
Discus cronkhitei 
D. patulus 
Gastrocopta armifera 
G. contracta 
Haplotrema concavum 
Helicodiscus parallelus 
.\fesodon appressus 
.\!. ele1·atus 
,\!. inflectus 
.If. mitchellianus 
.\!. pennsyfranicus 
.If. thyroidus 
A!. zaletus 
.\'esovitrea cf .. \'. binneyana 
Pupozdes albilabris 
Stenotrema leaii 
S. s tenotrema 
? Succznea ovalis 
Triodopsis albolabrzs 
T. denotata 
T. multilineata 
T. tridentata 
\' allonia pulchella 
Ventrzdens ligems 

W - 25. OHIO: ~1iddletown preglacial deposits, "near 
~1iddletown, first bottoms of the Miami River.'' Sterki, 
1907a, p. 401. No discussion of age is given, but the 
reader is referred to "Geological Survey of Ohio, Vol. 
III, Warren and Butler Counties," which is not especially 
helpful. The revised list of snails follows. 
Freshwater gill-breathing gastropods: 

Goniobasis depygis 
Pomatiopsis lapidaria 

Freshwater lung-breathing gastropods: 
Helzioma trz1·ofrzs 

Land gastropods: 
Allogona profunda 
Anguispzra altemata 
A. kochi 
Haplotrema concavum 
.\fesodon elez·atus 
.\!. thyroidus 
Stenotrema hirsutum 
S. leaii 
Succinea sp. 
Triodopsis trzdentata 

W- 26. OHIO: Defiance sandy deposit (loess?), Defi-
ance County, ''four miles east of Defiance, in a sandy 
deposit (loes s ?), forming the north bank of the Maumee 
River, at the state dam." Sterki, 1907a, p. 402. 
Naiades: 

Unidentifiable fragments 
Sphaeriidae: 

Pzsidium compressum 
P. fallax 

Freshwater gill-breathing gastropods: 
Pomatiopsis lapidarza 

Freshwater lung-breathing gastropods: 
Physa sp. 

Land gastropods: 
Allogona profunda 
Anguispira altemata 
A. kochi 
Discus cronkbitei 
Gastrocopta contracta 
Haplotrema concavum 
Helicodiscus singleyanus 
Mesodon clausus 
,\f. elevatus 
ill. inf lectus 
,\f. mitcbellianus 
,\!. tbyroidus 
,\f. zaletus 
? Oxyloma retusa 
Retinella indentata 
Stenotrema hirsutum 
Succinea avara 
Triodopsis albolabris 
T. fraudulenta vulgata 
T. mu! ti lineata 
Ventridens ligerus 
Zan itoides arboreus 

W - 27. OHIO: Tinkers Creek marl, "along Tinkers 
Creek, close to the line of Summit and Portage Counties, 
south of the station of Moran of the Whee ling & Lake Erie 
Railroad." Sterki, 1920, p. 175. The marl is overlain in 
one place by "one to several feet of sand and gravel, 
apparently 'glacial drift.'" No mention of age is made by 
Sterki but the fact that the marl is overlain by sand and 
gravel, possibly till, may be significant. His list fol-
lows, with revised nomenclature. 
Naiades: 

Unidentified fragments, frequent in 
the top layer, below the sand; 
none could be identified. 

Sphaeriidae: 
Pisidium adams; 
P. adamsi affine 
P. casertanum 
P. compressum 
P. compressum laevigatum 
P. fall ax 
P. ferrugineum 
P. lzlljeborgi 
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P. nitidum 
P. obtusalc 
P. ohioense 
P. variabi le 
P. u·alkeri 
Sphaerium partumeium 
S. rhomboideum 
S. securzs 
S. striatinum 
S. striatirwm stamineum 
S. sulcatum 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
A. lacustris 
A. lustrica 
? Lyogyrus p11poideus 
\'alz·ata sincera 
\'. tricarinata (111) 

Freshwater lung-breathing gastropods: 
Acella haldemani 
Armiger crista 
Ferrissia meekzana 
F. parallela 
F. pumila 
Fossana humilis modicella 
F. humilis rustica 
F. obrussa decampi 
? Gyra11!11s "a/bus (Muller)" 
G. par!'us 
Helisoma campanulatum 
H. trivoli•is 
Laernpex kirklandi 
Lymnaea stagnalis 7ugularis 
.\lenetus dilatatus 
Physa "gyrina" 
P. "heterostropha" 
P. "integra" 
P. "sayi" 
Promenetus exacuous 
Pseudosuccinea columella 

Land gastropods: 
Allogona profunda 
Carychium exiguum 
Discus cronkhitei 
Oxyloma retusa 
Retinella indentata 
Succinea avara 
S. oualis 
Zonitoides arboreus 

W - 28. OHIO: Castalia marl, "west of Castalia and 
east of Sandusky Bay,'' thirty feet above the leve 1 of 
Lake Erie, about ten feet deep when opened, and under-
lain by clay. Sterki, 1920, p. 177-184. Sterki notes that 
in places there are pockets in which land snails are 
extremely abundant. He hazards no guess as to the age 
of the deposit. The locality given is in either Sandusky 
or Erie County, more probably the latter, but could not 

be located more exactly in an area where excavations for 
peat and marl have been carried out for over fifty years. 
Clark (1961) has studied a section of the Castalia marl 
(see W - 56 to W - 59) which had a much poorer assortment 
of fossils but which is probably of the same age as 
Sterki 's deposit. Sterki 's list, revised to conform with 
the nomenclature of this report, is given below. No 
abundance data. 
Sphaeriidae: 

Pzsidium casertanum 
P. compressum 
P. ferrugineum 
P. nitidum 
P. obtusale 
P. ohioense 

Freshwater gill-breathing gastropods: 
Goniobasis livescens 
Pomatiopsis lapidaria 

Freshwater lung-breathing gastropods: 
Aplexa hypnorum 
Armiger eris/a 
F errissia meekiana 
F. rivularis 
F. pumila 
Fossaria dalli 
F. humilis modicella 
F. humilis rustica 
F. parva 
Gyraulus pan·us 
Helisoma trivolvis 
Laevapex kirklandi 
Physa "aplectoides" 
P. "elliptica" 
P. gyrina 
P. "integra" 
Planorbula armigera 
Promenetus umbilicatellus 
Stagnicola caperata 
S. "nashotahensis" 
S. ref lex a 

Land gastropods: 
Allogona profunda 
Anguispira altemata 
A. kochi 
Carychium exiguum 
C. exzle 
Columella edentula 
Deroceras cf. D. aenigma 
D. cf. D. laeue 
Dzscus cronkhitei 
D. patulus 
Euconulus chersinus 
E. fulvus 
Gastrocopta armzfera 
G. contracta 
G. corticaria 
G. pentodon 
G. tappaniana 
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G. sp. 
Guppya sterkii 
Haplotrema concai·um 
Hauaiia minuscula 
Helicodiscus para/le/us 
.\!esodon pennsyluanic11s 
.\I. tbyroidus 
.\'esoi·itrea electrina 
Oxyloma retusa 
Punct11m minutissim11m 
Pupoides albilabris 
Reline/la indentata 
R. rhoadsi 
R. u heatleyi 
Stenotrema hirs11/um 
S. leaii 
Strobilops af/inis 
S. labyrinthica 
Succinea ai·ara 
S. 01 al is 
Trzodopsis albolabris 
T. denotata 
T. ira11d11le11ta 111/gata 
T. multilineata 
T. trzdentata 
\'a/Ionia pulcbella 
\'erztriderzs ligera 
\' ertigo elatzor 
\'. milium 
\ ·. ll!OrSe/ 

\' 01 ala 
\'. tndentata 
Zo111toides arboreus 

W - 29. OHIO: Rush Lake marl. south end of Rush 
Lake. Logan County. F. C. Baker, 1920b, p. 439-457. 
Collected by ~!. ~!. Leighton, who described the deposit 
(in Baker, p. 439) and was of the opinion that it is 
unquestionably post-V:'isconsin, but the shells "do not 
seem to be extremely recent." Baker lists the fauna 
(p. 441-442) and discusses the species (p. 446-450). His 
list, revised to the nomenclature of this paper, follows. 
:'.IJaiades: 

:\nodu11/a sp., rare fragments 
Sphaeriidae: 

Pis1d111111 casertm11/I/: 
P. compress11111 
P. ierr11gi11e11m 
P. 111t1d11111 
P. 1 arialn I e 
Sphaerl/lm !ac11stre 
S. s11lcat11m 

Freshwater gill-breathing gastropods: 
.\111111cola !eighto111 
.\. !ustrica 
.\. 11 alkeri 
\'alz ata s/llcera 
\'. tncarinata (111)( 101)( 100) 

Freshwater 1 ung-breathing gastropods: 
Ferrissia parallela 
Fossaria obrussa decampi 
Gyraulus aliissimus 
G. deflectus 
G. hirsutus 
Helisoma anceps stria/um 
H. campa11ulat11111 
Physa anatina 
Promenetus exacuous 
Stagnicola palustris 

W - 30. OHIO: Humboldt deposit, 0.4 mile north of 
B~f 798 at Humboldt, Paint Township, Ross County. The 
peat above the section has been dated by C-14 at more 
than 35,000 years B.P. (W-773). The section is given 
here (W - 30 to W - 32)' according to the lithologic units 
recognized by Reynolds. Lowest fossiliferous unit, silt, 
buff, clayey, calcareous, slightly fossiliferous; 6 inches. 
Reynolds. 1959. p. 154-155, unit 5, collection 17. Per-
centages based on 308 specimens. 

Sphaeriidae: 
Pzsidzum compressum 
P. 11itid111n pauperculum 

Freshwater gill-breathing gastropods: 
Amnicola leightoni 
\' alz-ata tricari11ata 

Freshwater lung-breathing gastropods: 
Fossaria obmssa decampi 
Gyrnulus altissi11111s 
Hel1so111a a11ceps stnatum 
Pbysa gvnna 
Pro111e11et11s exac11011s 

PTI 

0.32 
0.64 

73.70 
12.01 

2.27 
8. 11 
0.64 
1.94 
0.32 

W - 31. OHIO: Humboldt deposit, same locality as 
v;· - 30. ~liddle fossiliferous unit, silt, gray-blue, clayey, 
calcareous, fossiliferous; 6 inches. Reynolds, 195 9. 
p. 154-155, unit 6, collections 10-16. Percentages based 
on 6,318 specimens. 

Sphaer iidae: 
Pisidi11111 co111prcss11111 
P. 111tid11m 
P. 11itid11m pa11perc11lum 
P. oht11sale 
P. 1 anahi!e 
Sphaeri11111 striati1111111 
S. s11lcat11111 

Freshwater gill-breathing gastropods: 
.111111icola leightoni 
Ca111pe!u111a cf. C. ru(um 
\ 'ahata lncari11ata 

Freshwater lung-breathing gastropods: 
Fernssia tarda 
Fossaria obmssa decampi 
Gyra11l11s altiss111111s 
Helisoma anceps stria/um 
Phvsa gynna 

PTI 

4.96 
0.26 
4.44 
0.01 
0.23 
0.20 
0.12 

26.65 
0.52 

38.44 

0.03 
3.56 

14.64 
3.56 
2.29 
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W - 32. OHIO: Humboldt deposit, same locality as 
W - 30. Uppermost fossiliferous unit, marl, reddish-brown 
to buff, calcareous, highly fossiliferous, 17 inches. 
Reynolds, 1959, p. 154-155, unit 7, collections 2-9. 
Percentages based on 8,058 specimens. 

Sphaeriidae: 
Pisidium compressum 
P. nitidum 
P. nitidum pauperculum 

Freshwater gill-breathing gastropods: 

PTI 

0.09 
0.01 
0.08 

\!. tricarinata 
Freshwater lung-breathing gastropods: 

Acella haldemani 
Fossaria obrussa decampi 
Gyraulus altissimus 
G. deflectus 
Helisoma anceps striatum 
H. campanulatum 
Lymnaea s tagnali s jugularis 
Physa heterostropha 
Promenetus exacuous 

32.18 

0.01 
0.97 
6.70 
0.80 
3.28 
0.37 
0.28 
0.78 
0.27 

41 

Amnicola leightoni 
Campeloma cf. C. ru/um 
Valvata tricarinata 

Freshwater lung-breathing gastropods: 
Ferrissia tarda 
Fossaria obrussa decampi 
Gyraulus altissimus 

56.36 
0.01 
4.30 

0.29 
0.88 

22.42 
13.01 
0.09 

W - 34. OHIO: Oakhurst deposit, same locality as 
W - 33. Marl, gray, with reddish oxidized streaks, fossil-
iferous; 29 inches; overlain by peat. Aukeman, 1960, 
section 1, unit 4. Percentages based on 14,388 speci-
mens. 

H elisoma anceps s triatum 
H. trivoh-is 
Menetus opercularis multilineatus 
Physa gyrina 
Promenetus exacuous 

0.09 
2.27 
0.01 

W - 33. OHIO: Oakhurst deposit, 2.5 miles south of 
Galloway, Pleasant Township, Franklin County. Marl, 
gray, fossiliferous; 42 inches. Aukeman, 1960, section 
1, unit 3. Percentages based on 21,415 specimens. 

Sphaeriidae: 
Pisidium compressum 
P. ferrugineum 
P. nitidum 
P. nitidum pauperculum 
P. obtusale ventricosum 
P. i·ariabile 
Sphaerium lacustre 
S. rhomboideum 
S. sulcatum 

Freshwater gill-breathing gastropods: 
Amnicola leightoni 
A. lustrica 
A. lustrica aff. precursor 
A. precursor 
\!ah-a ta s incera 

PTI 

0.28 
3. 73 
2.19 
8.84 
0.51 
1.14 
1.56 
0.16 
0.57 

6.74 
0.03 
2.08 

23.18 
3.24 

Sphaeriidae: 
Pisidium compressum 
P. f errugineum 
P. nitidum 
P. nitidum pauperculum 
P. obtusale ventricosum 
P. 1/ariabile 
Sphaeriu.m lacustre 
S. rhomboideum 
S. sulcatu.m 

Freshwater gill-breathing gastropods: 
Amnicola leightoni 
A. lustrica 
A. lustrica aff. precursor 
:\. precursor 
\' ali·ata sincera 
\'. tricarinata 

Fresh water I ung-bre athing gastropods: 
Acella haldemani 
Ferrissia parallela 
Fossaria obrussa decampi 
Gyraulus altissimus 
G. deflectus 
Helisoma anceps stria/um 
H. campanulatum 
Lymnaea stagnalis jugularis 
Phy sa h eteros tropha 
Promerzetus exacuous 

W - 35. OHIO: Orleton mastodon site, Somerford Township, Madison County, 
about 1 n~ miles northwest of West ] efferson. Radiocarbon date 8,420:!:400 years 
B.P. (E. S. Thomas, 1952, p. 5; Goldthwait, 1952, p. 8). Two layers, lower, 22 
inches, gray, impure clayey marl; upper, 13 inches, black, peatlike muck. Mol-
luscan fauna studied by La Rocque, 1952. Percentages based on 12,554 speci-
mens for the lower, gray, layer, and 5,755 specimens for the upper, black. layer. 
The data for both beds are presented here together for comparison. 

PTI PTV2 
Gray Black Gray Black 

Sphaeriidae: 
Pisidium sp. 73.40 2.63 51.23 2.58 

2. Percent total volume. 

PTI 

1.06 
0.22 
1.98 
5.74 
0.13 
1.29 
0.20 
0.02 
0.06 

16.27 
7.17 
0.86 

16.98 
3.13 

26.68 

0.05 
0.04 
1.56 
9.50 
2.78 
2.05 
0.33 
0.01 
1. 39 
o. 31 
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Sphaerium sp. 
S. ( "Musculium") 

Naiades: 
Unidentified fragments 

Freshwater gill-breathing gastropods: 
Valvata lewisi 

Freshwater lung-breathing gastropods: 
Armiger eris ta 
Ferrissia parallela 
Fossaria galbana 
Gyraulus altissimus 
H elisoma trivolvis 
Physa gyrina 
P lanorbula armigera 
Promenetus exacuous 
Stagnicola lanceata 
S. palustris elodes 

Land gastropods: 
Hawaiia minuscula 
Mesodon clausus 
Oxyloma retusa 
Stenotrema leaii 
Succinea ova/is 
Vertigo ova ta 

W - 36. OHIO: Souder Lake deposit, sec. 3, Jefferson 
Township, Franklin County, approximately 2.4 miles 
southeast of Gahanna. Clay, blue-gray, resting on gravel; 
2 inches. Cornejo, 1961, section 1, unit l, collection 1. 
Percentages based on 1,023 specimens. 

Sphaeriidae: 
Pisidium adamsi 
P. casertanum 
P. compressum 
P. nitidum 
P. variabile 
P. walkeri 
Sphaerium lacustre 
S. rhomboideum 

Freshwater gill-breathing gastropods: 
Amnicola lustrica 
Valvata tricarinata 

Freshwater lung-breathing gastropods: 
F errissia parallel a 
Gyraulus altissimus 
Helisoma anceps striatum 
Physa gyrina 
Promenetus exacuous 

PTI 

0.19 
0.01 
1.56 
2.61 
0.48 
0.01 
0.01 
0.09 

29.32 
49.46 

0.09 
11.92 

1.46 
0.68 
1.66 

W - 37. OHIO: Souder Lake deposit, same locality as 
W - 36. Clay, peaty, bluish-gray, with lenses of light-
brown color; 1.75 inches. Cornejo, 1961, section l, unit 
2, collection 2. Percentages based on 1,012 specimens. 

Sphaeriidae: 
Pisidium adamsi 
P. casertanum 

PTI 

0.09 
0.09 

1.)1 2.58 
0.11 1.02 5.73 2.58 

traces traces traces traces 

2.23 0.20 0.87 2.94 

0.09 trace 
0.63 0.73 

13.05 6.90 12.05 7.74 
9.93 81.81 12.41 12.88 
0.01 0.45 2.31 35.02 
1.02 0.97 2.15 1.41 

trace .... ace 

0.14 3.10 1.52 L.29 
0.02 0.22 11.72 4.77 

CL.41 23.34 

trace trace 
0.02 trace 
0.05 1.38 
0.02 trace 
0.02 0.76 

trace trace 

P. compressum 1.08 
P. f e"ugineum 0.39 
P. nitidum 5.92 
P. nitidum pauperculum 0.09 
P. obtusale ventricosum 0.09 
P. variabile 0.39 
Sphaerium lacustre 0.59 

Freshwater gill-breathing gastropods: 
Amnicola lustrica 41.10 
V alvata tricarinata 27.56 

Freshwater lung-breathing gastropods: 
Acella haldemani 0.09 
F errissia parallela 0.69 
Gyraulus altissimus 16.60 
Helisoma anceps striatum 1.67 
Physa gyrina 1.97 
Promenetus exacuous 1.77 

W - 38. OHIO: Souder Lake deposit, same locality as 
W - 36. Peat, clayey, dark-brown to black; 22~ inches. 
Cornejo, 1961, section 1, unit 3, collections 3-13. Per-
centages based on 11,155 specimens. 

PTI 
Sphaeriidae: 

Pisidium adamsi 0.05 
P. casertanum 0.01 
P. compress um 1. 30 
P. fe"ugineum 0.68 
P. nitidum 7.73 
P. nitidum pauperculum 0.53 
P. obtusale ventricosum 0.55 
P. variabile 0.69 
P. walkeri 0.02 
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P. u alkeri mai11e11se 
Sphaerium lacustre 
S. rhomboideum 

Freshwater gill-breathing gastropods: 
.-\mnicola lezghtoni 
.\. /Z1strica 
\'ahata trzcarinata 

Freshwater lung-breathing gastropods: 
Ace/la haldemani 
Ferriss1a para/le/a 
Fossaria obrussa 
Grralllus altissimus 
flelisoma anceps strialllm 
fl. campm111lat11m 
Physa g)rzna 
Promenellls exacuous 

0.03 
0.47 
0.27 

4.52 
45.59 
13. 72 

0.25 
0.60 
0.04 
1. 55 
1.64 
0.09 
1. 59 
1. 55 

W- 39. OHIO: Souder Lake deposit. same locality as 
v;· - 36. Peat. light- to dark-brown; 4 inches. Cornejo, 
1961. section 1, unit 4. collections 14-15. Percentages 
based on 1, 735 specimens. 

Sphaeriidae: 
Pisidi11111 adamsi 
P. co111pressZ1m 
P. ferr11gi11e11m 
P. 111t1d11111 
P. 11itid11n1 p1111perc11lu11.· 
r. oblusale 1·e11tricos11m 
r. I ({Tlllbile 
r. Ii a/ken 
Sph11crl/111: lacustre 

Freshwater gill-breathing gastropods: 
.\11111/c(Jla le1ghlo11i 
. \. !Z1slrica 
\'a/1 ala tricarz11ata 

Freshwater lung-breathing gastropods: 
. \eel/a /ialdc111a111 
Fcrnss1a para/le/a 
Fossana r,/in1ssa 
(;\ ra11!11s al11ssun11s 
l/c/1sr~11.a a11ccps strial1111. 
Ph sa g_\ rina 
Pru11:c11cl11s CXllCll(J//S 

PTI 

0.05 
3.45 
0.40 
4.61 
1. 32 
0.51 
0.80 
0.05 
o. 34 

20.46 
33. 31 
14. 35 

0.05 
0.28 
0.51 

17. 75 
0.97 
0.17 
1. 21 

v;• - 40. OHIO: Souder Lake deposit. same locality as 
v;· - 36. Humus. blackish-brown, undisturbed; 2 inches. 
Cornejo. 1961, section 1. unit 5. collection 16. Percent-
ages based on 27 specimens. 

Sphaeriidae: 
Pis1di1/I/: COi' prcss1111: 
P. 1ut1d1111 pa11pcrc11!Z111.' 

Freshwater gill-breathing gastropods: 
.\11.'111cu!a lcig/i10111 
.\. luslnc11 
\'11/1 a/11 lncari11ala 

Fresh water lung-breathing gastropods: 
G\ rc111lus a! ti ss w.11s 

PTI 

7.40 
7.40 

7.40 
11. 11 
51. 85 

14.81 

v;· - 41. OHIO: Souder Lake deposit, same locality as 
v;• - 36. Humus, black, undisturbed; 4 inches. Cornejo, 
1961, section 1, unit 6, collections 17-18. Percentages 
based on 417 specimens . 

Sphaeriidae: 
Pisidillm compressum 
P. nitid11111 nitidum 
P. nitidllm pa//perculum 
P. obt11sale 1·entrzcosZ1m 
P. z arzabile 
Sphaerium lacustre 

Freshwater gill-breathing gastropods: 
.-\m11icola leightoni 
.\. lustrzca 
\'a/1 ala tricarinata 

Freshwater lung-breathing gastropods: 
Ferrzssia para/le/a 
Grraulus altzssimlls 
fl el isoma ance ps s tria!llm 
Promenetus exacuous 

PTI 

2.63 
3.59 
3.59 
o. 71 
0.23 
0.23 

7.67 
16.06 
49.64 

0.47 
13.42 
0.47 
1.43 

\l;' - 42. OHIO: Souder Lake deposit, same locality as 
v;· - 36. Humus, black, disturbed; 3 inches. Cornejo, 1961, 
section 1, unit 7, collection 19. Percentages based on 
749 specimens. 

Sphaeriidae: 
Pisidium adamsi 
P. compress/Im 
P. iermgineum 
P. nztidllm 
P. 11it1d11m pa11perculZ1m 
P. obtZ1sale z entricos//m 
P. z ariablle 
P. u alkeri 
Sphaerzum lacllstre 
S. rhomboideum 

Freshwater gill-breathing gastropods: 
:\mnzcola leightonz 
.\. lustrica 
\'ah ala tricarinata 

Freshwater lung-breathing gastropods: 
Ferriss/a para/le/a 
C1rraZ1!Z1s altissimlls 
ffclzsuma mzccps striat11m 
Phrsa grrnrn 
Promc11e/11s cxacZ1011s 

PTI 

0.26 
2.13 
0.93 
4. 13 
1. 73 
0.53 
0.26 
0. 13 
0.13 
0.26 

9.61 
27.36 
24.56 

0.53 
22.42 

1. 73 
1. 60 
1. 73 

v;• - 43. OHIO: Sidne\' cut; railroad cut 3 miles due 
south of Sidnev. Clinton Township. Shelby County. Silt, 
gray. fossiliferous. seeming to grade into underlying 
till; approximately 6 inches. La Rocque and Forsyth, 
195-. p. 84. 85, unit 2. This unit is about 36 inches 
below a buried soil from which a log has yielded a date 
of more than 37,000 years B.P. (W-415, quoted by La 
Rocque and Forsnh. p. 81 ). Percentages based on 238 
specimens. 
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Freshwater lung-breathing gastropods: 
Fossaria parva 

Land gastropods: 
"Carychium exile canadense" 
Cionella lubrica 
Euconulus? sp. 
Helicodiscus sp. 
Helicoid, undetermined fragments 
Stenotrema sp. 
Succinea avara 
S. grosvenori 
Vallonia gracilicosta 
Vertigo alp es tris oughtoni 

PTI 

3.4 

11.4 
0.3 
0.3 
0.8 
1. 7 
3.8 

16.4 
32.0 

3.8 
26.1 

W - 44. OHIO: Sidney cut, data as for W - 43. Percent-
ages based on 286 specimens. 

Land gastropods: 
"Carychium exile canadense" 
Cionella lubrica 
Columella alticola 
Deroceras? sp. 
Discus cronkhitei 
Hau·aiia minuscula 
Stenotrema sp. 
Succinea avara 
S. grosvenori 
Vallonia gracilicosta 
Vertigo alpestris oughtoni 

PTI 

3.8 
0.4 
3.8 
0.4 
0.4 
1.4 
2.8 

20.6 
8.4 

26.5 
31.5 

W - 45. OHIO: Newell Lake deposit, Union Township, 
Logan County, sec. 11, R. 13, T. 4. Lowermost unit, 
marl, fine, porous, slightly coherent, pale-yellowish-
brown. Zimmerman, 1960, p. 17, section 1, unit 4, col-
lections 3-23. Percentages based on 20,100 specimens. 

Naiades: 
,\nodonta marginata 
Lampsilis radiata szliquoidea 

Sphaeriidae: 
Pisidium casertanum 
P. compressum 
P. ferrugineum 
P. 11itidum 
P. nitidum pa11perc11!11m 
P. obtusale rot1111dat11m 
Sphaerium lacustre 
S. sulcatum 

Freshwater gill-breathing gastropods: 
:\mnicola leightoni 
,\. lustrica 
\' a!z,ata tricari11ata 

Freshwater lung-breathing gastropods: 
Acella haldemani 
Ferriss/a parallela 
Fossaria obrussa 
F. obrussa deca111pi 
Gyraulus altissimus 

PTI 

fragments 
0.01 

0.02 
0.01 
2.31 
3.38 
0,01 
0.01 
0.01 
0.05 

15.57 
22. 51 
26.79 

0.25 
0.13 
0.01 
5.45 

14.86 

Helisoma anceps striatum 
H. campanulatum 
Lymnaea stagnalis jugularis 
Physa "sayii" 
Promenetus exacuous 
P seudosuccinea columella 

2.54 
0.73 
0.01 
3.74 
1.40 
0.01 

W - 46. OHIO: Newell Lake deposit, same locality as 
W - 45. Marl, fine, porous, moderately coherent, dark-
yellowish-brown. Zimmerman, 1960, p. 17, section 1, 
unit 3, collections 2 and upper half of 3. Percentages 
based on 949 specimens. 

Naiades: 
Anodonta marginata 
Lampsilis radiata siliquoidea 

Sphaeriidae: 
Pisidium compressum 
P. ferrugineum 
P. nitidum 
P. nitidum pauperculum 
Sphaerium lacustre 
S. sulcatum 

Freshwater gill-breathing gastropods: 
Amnicola leightoni 
A. lustrica 
Valvata tricarinata 

Freshwater lung-breathing gastropods: 
Fossaria obrussa 
F. obrussa decampi 
Gyraulus altissimus 
Helisoma anceps striatum 
H. campanulatum 
Physa "sayii" 
Promenetus exacuous 
Pseudosuccinea columella 

PTI 

0.31 
0.01 

0.84 
0.21 
5.69 
0.21 
0. 31 
0.21 

17.38 
27.81 
12. 22 

0.01 
5.58 

23.70 
2.10 
0.21 
2.95 
0.10 
0.21 

W - 47. OHIO: Newell Lake deposit, same locality as 
W-45. Uppermost fossiliferous unit, humus, compact, 
porous, noncalcareous, brownish-black. Zimmerman, 
1960, p. 17, section 1, unit 2, collection 1. Percentages 
based on 927 specimens. 

Naiades: 
J\11odonta marginata 
Lampsilis radia!a szliquoidea 

Sphaeriidae: 
Pisidium compressum 
P. ferrugineum 
P. nitidum 
P. 11itid11111 pauperculum 
Sphaerium lacustre 
S. sulca/11111 

Freshwater gill-breathing gastropods: 
,\1r11icola leightoni 
,\, lustrica 
\'afrata tricarinata 

Freshwater lung-breathing gastropods: 
/Ice/la haldemcmi 

PTI 

0.01 
0.01 

0.75 
0.10 
7.01 
0.10 
0.01 
0.10 

15.64 
15.85 
28.26 

0.01 
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Fossaria obrussa 
Gyraulus altissimus 
H elisoma ance ps striatum 
H. campanulatum 
Physa "sayii" 
Promenetus exacuous 

Land gastropods: 
Hau aiia minuscu!a 

0.01 
22.86 

1. 29 
0.01 
1.40 
0. 32 

0.10 

W-48. OHIO: Jewell Hill deposit, WYi SW~ sec. 31, 
Liberty Township, Logan County. Marl, buff, pure, very 
fine; collections from uppermost foot of unit. Mowery, 
1961, section 1, unit 4, collections 1-6. Percentages 
based on 5,968 specimens. 

Sphaeriidae: 
Pisidium casertanum 
P. nitidum 
P. obtusale rotundatum 

Freshwater gill-breathing gastropods: 
Amnzcola leightoni 
A. lustrica 
\' alz a/a trzcarinata 

Freshwater I ung-breathing gastropods: 
Armiger eris/a 
Fossaria obmssa 
F. obmssa decampi 
Gyraulus altissimus 
H el is om a arzceps s tri alum 
H. campanulatum 
Physa gyrina 
Promenetus exacuous 

Land gastropods: 
Gas trocopta pen to don 
Succinea 01 a/is 
\'ertigo oz·ata 

PTI 

0.63 
7.17 
0.38 

6.19 
24.06 

5.01 

o. 30 
10.43 
4.20 

21.88 
2.22 
0.65 

14.32 
0.51 

0.31 
0.72 
0.93 

W -49. OHIO: Jewell Hill deposit, same locality as 
\\' - 48. Humus, black, porous, blocky, interstratif ied with 
dark-gray marl. Mowery, 1961, section 1, unit 5, collec-
tions 7-8. Percentages based on 1,011 specimens. 

Sphaeriidae: 
Piszdium casertarzum 
P. nitidum 
P. obtusa/e rotunda/um 

Freshwater gill-breathing gastropods: 
Amnicola leightoni 
A. lustrica 
\'ahata tricarinata 

Freshwater lung-breathing gastropods: 
:1rmiger crzsta 
F os saria obrus sa 
F. obrussa decampi 
Gyraulus altissimus 
H elzsoma a nee ps s triatum 
H. campanulatum 
Physa gyrina 
Promenetus exacuous 

PTI 

4.74 
0.29 
1. 28 

1. 38 
2.07 
7.12 

1. 78 
16. 71 

5. 73 
1. 28 
0.59 
0.19 
1. 78 
1. 28 

Land gastropods: 
Gastrocopta p'entodon 
Succinea oz al is 
\'ertigo oz·ata 

3.85 
2.86 
3.06 

W - 50. OHIO: Jewell Hill deposit, same locality as 
W - 48 . .\far!, medium-light-gray, coarse, silty, interbedded 
with many thin peat lenses . .\fowery, 1961, section 1, 
unit 6, collections 9-22. Percentages based on 13,898 
specimens. 

Sphaeriidae: 
Piszdium casertanum 
P. nitidum 
P. obtusale rotunda/um 
Sphaerzum lacustre 

Freshwater gill-breathing gastropods: 
Amnzcola lezghtoni 
A. lustrica 
\'alz·ata tricarinata 

Freshwater lung-breathing gastropods: 
Armiger eris/a 
Fossaria obrussa 
F. obrussa decampi 
Gyraulus a!tisszmus 
Helisoma anceps striatum 
H. campanulatum 
H. trii·olvzs 
Physa gyrina 
Promene /us e xacuous 
Stagnicola umbrosa 

Land gastropods: 
Gastrocopta pentodon 
Succinea oz·alis 
\' ertigo ova ta 

PTI 

2.53 
1.14 
0.89 
0.46 

6.00 
1.99 
5. 71 

0.46 
21.44 

2.54 
44.60 

0.71 
0.33 
0.46 
4.09 
2.35 
0.40 

o. 37 
1.97 
1.46 

W- 51. OHIO: Jewell Hill deposit, same locality as 
W -48. Humus, black, porous, blocky, few lenses of gray 
marl. Mowery, 1961, section 1, unit 7, collections 23-25. 
Percentages based on 2,465 specimens. 

Sphaeriidae: 
Pisidium casertanum 
P. nitidum 
P. obtusale rotunda/um 
Sphaerium lacustre 

Fresh water gill-breathing gastropods: 
Amnicola leightoni 
A. lustrica 
\'alz·ata tricarinata 

Freshwater lung-breathing gastropods: 
Armiger crista 
Fossaria obrussa 
F. obrussa decampi 
Gyraulus altissimus 
Helzsoma anceps stria/um 
H. triz·ohis 
Physa g.vrzna 
Planorbula armigera 

PTI 

1.13 
0.24 
0.16 
0,08 

0.24 
0.20 
0.08 

0.28 
32.29 
8.23 

30.75 
0.04 
0.12 
2.39 
1.50 
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Promene tus exacuous 
Stagnicola umbrosa 

Land gastropods: 
Carychium "exile" 
Gastrocopta pentodon 
Succinea avara 
S. ovalis 
Vertigo ovata 

0.64 
0.28 

1. 33 
9.04 
1.66 
5.47 
3.77 

W - 52. OHIO: Aultman deposit, NW~ sec. 30, T. 12 
N., R. 8 W., Lake Township, Stark County. Silt, dark-
blue-gray, sandy, with some fine gravel and plant re-
mains, in small depressions of outwash surface; 2 
inches. Sheatsley, 1960, section 1, unit 2, collection 
2.1. Percentages based on 667 specimens. 

Sphaeriidae: 
Pisidium casertanum 
P. ferrugineum 
P. nitidum 
P. obtusale rotundatum 
P. obtusale ventricosum 
P. variabile 

Freshwater lung-breathing gastropods: 
Fossaria obrussa decampi 
Gyraulus altissimus 

Land gastropods: 
Retinella sp. 
Succinea avara 
Vertigo morsei 

PTI 

7.64 
0.29 
1. 34 
0.14 
0.14 
0.14 

71. 36 
0.59 

0.14 
16.49 

1.64 

W - 53. OHIO: Aultman deposit, same locality as 
W - 52. Peat, light-gray-brown, marly, grading into unit 4 
above, 8 inches. Sheatsley, 1960, section 1, unit 3, col-
lections 3.1-3.4. Percentages based on 4,149 specimens. 

Sphaeriidae: 
Pisidium casertanum 
P. compressum 
P. ferrugineum 
P. nitidum 
P. nitidum contortum 
P. nitidum pauperculum 
P. obtusale rotundatum 
P. obtusale ventricosum 
P. variabile 
P. walkeri 
Sphaerium lacustre 
S. rhomboideum 
S. sulcatum 

Freshwater gill-breathing gastropods: 
Amnicola walkeri 
Valvata lewisi 

Freshwater lung-breathing gastropods: 
Armiger crista 
Fossaria obrussa decampi 
Gyraulus deflectus 
Helisoma anceps striatum 

PTI 

0.04 
0.02 
1. 71 

11.08 
2.53 
1.39 
2.91 
0.79 
0.41 
0.07 
0.07 
0.04 
0.04 

0.24 
0.62 

0.04 
46.54 

0.61 
0.72 

H. campanulatum 
Land gastropods: 

Retinella sp. 
Succinea avara 
Vertigo morsei 

0.09 

0.57 
4.72 
0.38 

W - 54. OHIO: Aultman deposit, same locality as 
W - 52. Marl, light- to medium-gray, peaty, grading into 
unit 5 above; 21 inches. Sheatsley, 1960, section 1, 
unit 4, collections 4.1-4.10. Percentages based on 
10,137 specimens. 

Sphaeriidae: 
Pisidium casertanum 
P. compressum 
P. ferrugineum 
P. nitidum 
P. nitidum contortum 
P. nitidum pauperculum 
P. obtusale rotundatum 
P. obtusale ventricosum 
P. variabile 
P. walkeri 
P. walkeri mainense 
Sphaerium lacustre 
S. rhomboideum 
S. sulcatum 

Freshwater gill-breathing gastropods: 
Amnicola walkeri 
Valvata lewisi 
V. tricarinata 

Freshwater lung-breathing gastropods: 
Acella haldemani 
Armiger crista 
Ferrissia parallela 
Fossaria obrussa decampi 
Gyraulus deflectus 
Helisoma anceps striatum 
H. campanulatum 

Land gastropods: 
Gastrocopta tappaniana 
Retinella sp. 
Succinea avara 
Vertigo morsei 

PTI 

0.38 
0.07 
5.36 

29.51 
3.51 
2.38 
0.16 
1.77 
0.86 
0.04 
0.14 
0.89 
0.09 
0.16 

1.24 
1.43 
0.05 

0.09 
0.06 
0.07 

21.87 
1. 23 
2.80 
0.85 

0.03 
0.01 
0.52 
0.04 

W - 55. OHIO: Aultman deposit, same locality as 
W - 52. Peat, dark-brown at top, light-brown near base; 
grades into overlying soil above and into marl below; 
8.5 inches. Sheatsley, 1960, section 1, unil 5, collec-
tion 5-1. Percentages based on 780 specimens. 

Sphaeriidae: 
Pisidium compressum 
P. ferrugineum 
P. nitidum 
P. nitidum contortum 
P. nitidum pauperculum 
P. obtusale rotundatum 

PTI 

0.25 
1.41 

33.58 
6.79 
3.33 
0.25 
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P. obtusale ventricosum 
P. variabile 
P. walkeri mainense 
Sphaerium rhomboideum 
S. sulcatum 

Freshwater gill-breathing gastropods: 
Amnicola ualkeri 
Valvata lewisi 
V. tricarinata 

Freshwater lung-breathing gastropods: 
Fossaria obrussa decampi 
Gyraulus deflectus 
Helisoma anceps striatum 
H. campanulatum 

Land gastropods: 
Succinea avara 
Ver.';go morsei 

3.07 
0.12 
0.2S 
0.12 
0.12 

1. 28 
1. 79 
0.12 

13. 20 
1.66 
2.17 
0.12 

0.64 
0.12 

W - 56. OHIO: Castalia deposit, NW~ Margaretta 
Township, Erie County. Marl, cream-colored, Chara 
stems and nodules; some clay in lower 6 inches, minor 
amounts of sand and peat lenses in upper 6 inches; 
masses of tufa irregularly located throughout unit; 12 
inches. Clark, 1961, unit 1, collections 1-6. Percentages 
based on 5,883 specimens. 

Sphaeriidae: 
Pisidium casertanum 

Freshwater gill-breathing gastropods: 
Pomatiopsis lapidaria 

Freshwater lung-breathing gastropods: 
Ferrissia parallela 
Fossaria humilis modicella 
F. obrussa decampi 
Gyraulus altissimus 
Helisoma triz·ofris 
Physa gyrina 
Planorbula armigera 

Land gastropods: 
Carycbium exiguum 
C. "exile canadense" 
Euconulus fulvus 
Gastrocopta contracta 
G. tappaniana 
Hawaiia minuscula 
Helicodiscus parallelus 
.\'es01·itrea binneyana 
Oxyloma retusa 
Punctum minutissimum 
Retinella indentata 
Strobilops labyrinthica 
Succinea ai·ara 
Vertigo milium 
V. morsei 
Zonitoides arboreus 

W - 57. OHIO: Castalia deposit, same 
W - 56. Peat, black, a little sand and tufa 

PTI 

1. 29 

0.03 

1. 64 
0.42 

11.09 
30.23 
0.06 

10.21 
3.63 

20.32 
1.80 
0.16 
1.64 
8.02 
2.03 
0.90 
0.lS 
0.96 
0.84 
1.03 
2.26 
0.08 
0.64 
0.2S 
0.16 

locality as 
interbedded, 

wood fragments; 8 inches. Clark, 1961, unit 2, collec-
tions 7-10. Percentages based on 3,882 specimens. 

Sphaeriidae: 
Pisidium casertanum 

Fresh water lung-breathing gastropods: 
Armiger crista 
Ferrissia parallela 
Fossaria humilis modicella 
F. obrussa decampi 
Gyraulus altissimus 
Helisoma trivolvis 
Physa gyrina 
Planorbula armigera 

Land gastropods: 
Carychium exiguum 
C. "exile canadense" 
Euconulus fuli·us 
Gas trocopta con tract a 
G. tappaniana 
Hau aiia minuscula 
Helicodiscus parallelus 
.\' esovitrea binneyana 
Oxyloma retusa 
Punctum minutissimum 
Retinella indentata 
Strobilops labyrinthica 
\'ertigo milium 
\'. morsei 
Zonitoides arboreus 

PTI 

1.9S 

o.os 
4.01 
0.02 
7,S9 

2S.09 
0.20 

11. 28 
9,71 

19.29 
2. 11 
0.33 
1.03 
S.43 
2.67 
1.72 
0,46 
0.90 
1. 23 
1.10 
1.64 
O,S6 
1.08 
0,43 

W - 58. OHIO: Castalia deposit, same locality as 
W- 56. Marl, cream-colored and gray, very sandy in lower 
2 inches; 36 inches. Clark, 1961, unit 3, collections 
11-28. Percentages based on 17 ,037 specimens. 

Sphaer iidae: 
Pisidium casertanum 

Freshwater gill-breaching gastropods: 
Pomatiopsis lapidaria 

Freshwater lung-breathing gastropods: 
Armiger crista 
Ferrissia parallela 
Fossarza bumilis modicella 
F. obrussa decampi 
Gyraulus altissimus 
Helisoma tril'ofris 
Physa gyrina 
Planorbula armigera 

Land gastropods: 
Carychium exiguum 
C. "exile canadense" 
Euconulus fufrus 
Gastrocopta contracta 
G. tappaniana 
Hau aiia minuscula 
Helicodiscus parallelus 
.\'esoi·itrea binneyana 

PTI 

0.99 

0.38 

0.19 
0,4S 
0.08 

24.14 
36.96 
0,04 

11. SS 
0.16 

6.73 
0.01 
0.12 
O,S2 
7.9S 
1.10 
0,76 
0,28 
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Oxyloma retusa 
Punctum minutissimum 
Retinella indentata 
Strobilops labyrinthica 
Succinea avara 
Vertigo milium 
V. morsei 
Zonitoides arboreus 

4.27 
0.15 
0.32 
0.68 
0.21 
0.01 
1.73 
0.09 

W - 59. OHIO: Castalia deposit, same locality as 
W - 56. Humus, black, fine-grained; 4 inches. Clark, 
1961, unit 4, collections 29-30. Percentages based on 
1,880 specimens. 

Sphaeriidae: 
Pisidium casertanum 

Freshwater gill-breathing gastropods: 
Pomatiopsis lapidaria 

Freshwater lung-breathing gastropods: 
Armiger crista 
Ferrissia parallela 
Fossaria humilis modicella 
F. obrussa decampi 
Gyraulus altissimus 
Physa gyrina 
Planorbula armigera 

Land gastropods: 
Carychium exiguum 
C. "exile canadense" 
Gastrocopta contracta 
G. tappaniana 
Hawaiia minuscula 
Helicodiscus parallelus 
Nesovitrea binneyana 
Oxyloma retusa 
Retinella indentata 
Strobilops labyrinthica 
Succinea avara 
Vertigo milium 
V. morsei 
Zonitoides arboreus 

PTI 

0.26 

2.34 

0.37 
0.26 
0.10 

13.08 
2.54 
4.46 
0.37 

15.95 
0.10 
3.56 

13.93 
7.50 
4.25 
0.58 
2.87 
1.11 
2.34 
0.15 
0.15 
1.11 
0.74 

W-60. OHIO: Cleveland loess, exposed above grav-
els in large pit of the Cleveland Sand and Gravel Co., 
just south of Garfield Park, at the southeast margin of 
the city of Cleveland, Cuyahoga County. Leonard, 1953, 
p. 372, sample 2, species in lower (Farmdale?) loess. 
No abundance data. 
Freshwater lung-breathing gastropods: 

Anisus pattersoni 
Fossaria dalli grandis 
Gyraulus parvus 
Helisoma anceps 
Menetus sp. 

Land gastropods: 
Carychium "exile canadense" 
Cione/la lubrica 
Discus mcclintocki 

Euconulus /ulvus 
Hawaiia minuscula 
Hendersonia occulta 
Pupilla muscorum 
Strobilops labyrinthica 
Succinea grosvenori 
Vertigo alpestris oughtoni 
V. pygmaea 

W-61. OHIO: Cleveland loess, same locality as 
W-60. Leonard, 1953, p. 372, sample 3, species in lower 
part of pro-Tazewell loess; and sample 4, species in 
upper part of pro-Tazewell loess. These two units are 
listed together here as they contain exactly the same 
species. No abundance data. 
Land gastropods: 

Catinella gelida 
Cione/la lubrica 
Columella alticola 
Discus patulus 
Euconulus /ulvus 
Hendersonia occulta 
Pupilla muscorum 
Stenotrema leaii 
Succinea grosvenori 
Vertigo alpestris oughtoni 
V. pygmaea 

W - 62. INDIAN A: Martinsville section, NE X sec. 31, 
T. 12 N., R. 1 E., Morgan County (Martinsville quad-
rangle), 1.5 miles northwest of Martinsville, southwest 
wall of a small pit used for borrow in highway construc-
tion. Fossiliferous laminated silt and sand about 2 
meters thick is overlain by nonfossiliferous sand; strati-
fication resembles that of flood-plain sedimentation. 
Base of the unit overlies siltstone bedrock and is about 
8 meters above the present flood plain of White River. 
The entire unit is probably correlative with terrace sedi-
ments of Wisconsin age elsewhere along the valley. 
Wayne, 1959a, p. 14, 16, assemblage F. Percentages 
based on 197 specimens. 

Land gastropods: 
Anguispira altemata 
Catinella gelida 
Cione/la lubrica 
Columella alticola 
Deroceras laeve 
Euconulus /ulvus 
Gastrocopta armifera 
Hendersonia occulta 
Punctum minutissimum 
Pupilla muscorum 
Succinea ova/is 
Vertigo gouldi hubrichti 
V. modesta 

PTI 

10.2 
30.4 
0.1 
5.6 
0.1 

11. 2 
0.1 

11.2 
3.0 
1.5 

20.3 
3.0 
3.0 

W - 63. INDIANA: Thompson Branch section, NE X 
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NW~ sec. 36. T. 12 N., R. 9 W., Vigo County (Seelyville 
quadrangle), road cut at Terre Haute (Thornbury and 
Wayne, 1953. p. 88). Fossiliferous loess of Wisconsin 
age which is poorly exposed along the east side of the 
Wabash \'alley. Wayne, 1959a, p. 14, 16, assemblage G. 
Percentages based on 150 specimens. 

Land gastropods: 
Catinella gelida 
Col11mella alticola 
Gastrocopta armifera 
Hau aiia mi1111scula 
.\'eso1·itrea electrina 
P11nct11m mi1111tissimum 
S11ccinea 01·alis 
\'a!lonia gracilicosta 
\'ertigo elatior 

PTI 

23.4 
0.7 

16.0 
3. 3 

10.0 
3. 3 
2.0 

36.0 
5.3 

W - 64. INDIANA: Watson farm section, SE~ NW~ 
SE~ sec. 27, T. 11 N., R. 3 E., Johnson County (Fruit-
dale quadrangle), 4 miles east of Morgantown along a 
small tributary of Lick Creek. Fossiliferous dark-brown 
to gray calcareous sandy silt about a meter thick, resem-
bling a flood-plain sediment, overlies unweathered till 
and is overlain by calcareous laminated clay, silt, and 
sand. The exposure is a few hundred feet southeast of 
the Wisconsin glacial boundary. The fossiliferous part of 
the section probably is a sediment of Wisconsin age that 
was deposited in a small valley eroded in till and grave I 
of Illinoian age. Wayne, 1959a, p. 14, 16, assemblage IL 
Percentages based on 772 specimens. 

PTI 
Freshwater lung-breathing gastropods: 

Fossaria parva 11.8 
Land gastropods: 

Carychium "exile canadense" 10.2 
Catinella gelida 10. 2 
C ionella lubrica 3. 7 
Columella alticola 10.1 
Deroceras laeve 1.8 
Discus cronkhitei 7.8 
Euconulus f uh· us 4. 7 
Gastrocopta armifera 0.1 
Hendersonia occulta 14. 3 
.\'esovitrea electrina 1.9 
Oxyloma decampi gouldi 6. 7 
Punctum min11t1ssimum 3.7 
Pupilla muscorum 3.6 
Stenotrema leaii 2.2 
Succinea grosvenori l.0 
Vallonia albula 1.9 
Vertigo alpestris oughtoni 0. 3 
V. elatior 3. 5 
V. modesta 0.1 

W - 65. INDIANA: Lick Creek section, SE~ NE~ 
NE~ sec. 23, T. 11 N., R. 3 E., Johnson County (Tra-
falgar quadrangle), 2.25 miles south of Trafalgar along 

the bank of Lick Creek (Thornbury and Wayne, 1957, 
p. 24-25). Two beds containing organic debris are pres-
ent between a single till of Wisconsin age and an under-
lying paleosol on till of Illinoian age. The upper of 
these two zones contains leaves of Picea, Salix(?), and 
Arctostaphylos(?), as well as snails. Wayne, 1959a, 
p. 14, 16, assemblage I. Percentages based on 555 
specimens. 

PTI 
Land gastropods: 

Catinella gelida 16.9 
Cionella luhrica 4.3 
Deroceras laez·e 1. 8 
Discus cronkhitei 3.1 
Euconulus fuluus 3.4 
Gastrocopta armifera 13.0 
Henderson/a occulta 7.4 
Nesovitrea electrina 1. 8 
Punctum minutissimum 22.4 
Pupilla muscorum 0.4 
Stenotrema leaii 0.5 
Vallonia a/hula 4.1 
Vertigo elatior 0.4 
V. gouldi hubrichti 23.2 
V. modesta 0.4 

W -66. INDIANA: Clayton section, NE~ NW~ sec. 
26, T. 15 N., R. 1 W., Hendricks County (Plainfield 
quadrangle), 2 miles northeast of Clayton, southwest 
bank of the West Fork of White Lick Creek (Thornbury 
and Wayne, 1957, p. 4-5). A single bed of fossiliferous 
massive gray silt about 30 centimeters thick is part of a 
set of stratified sediments that separates two till beds of 
Wisconsin age. Wayne, 1959a, p. 14, 17, assemblage J. 
Percentages based on 480 specimens. 

Land gastropods: 
Catinella gelida 
Columella alticola 
Discus cronkhitei 
Euconulus fufrus 
Pupil/a muscorum 
\'allonia albula 
\' ertigo alpes tr is oughtoni 
V. elatior 
\!. modesta 

PTI 

32.3 
9.6 
3.1 
0.6 
1. 7 
4.2 

10.8 
0.2 

37.5 

W - 67. L.'JDIAN A: Buckhart Creek section, SE~ 

NE~ sec. 8, T. 11 N., R. 4 E., Johnson County (Frank-
lin quadrangle), stream cut about 500 feet north of 
Indiana Highway 252 and 1.5 miles east of Trafalgar 
(Thornbury and Wayne, 1957, p. 26-27). A fossiliferous 
silt separates two till beds of Wisconsin age in this 
section, as well as in several other similar sections 
nearby. Wood at the base of the exposure is embedded 
in weathered till of Illinoian age. Wayne, l959a, p. 15, 
17, assemblage K. Percentages based on 467 speci-
mens. 
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PTI 
Freshwater lung-breathing gastropods: 

Fossaria parva 14,5 
Land gastropods: 

Catinella gelida 22. 5 
Columella alticola 4, 3 
Deroceras laeve 7.4 
Euconulus fulvus 0.6 
Gastrocopta pentodon 0. 9 
Nesovitrea electrina 0.4 
Pup ill a muscorum 0. 2 
Stenotrema leaii 0.6 
Vallonia albula 4. 7 
Vertigo alpestris oughtoni 4. 3 
V. ovata 39.6 

W-68. INDIANA: Flat Rock River section, NE~ 
NW~ sec. 4, T. 12 N., R. 9 E., Rush County; stream cut 
3 miles northwest of Milroy (Wayne, Thornbury, and Gold-
thwait, 1955, p. 25-26). A fossiliferous silt bed about 
5 centimeters thick separates two till beds of Wisconsin 
age, the basal one of which overlies a paleosol on till 
of Illinoian age. Wayne, 1959a, p.15, 17, assemblage L. 
Land gastropods: 

Catinella gelida abundant 
Pupil/a muscorum rare 
Vertigo alpestris oughtoni rare 

W - 69. INDIANA: Cave Stone Company Quarry, NE~ 
NW~ sec. 32, T. 11 N., R. 7 E., Shelby County (Hope 
quadrangle), near the west edge of the village of Norris-
town (Murray and others, 1955, p. 35-36). In the thin 
overburden on the limestone of this quarry, a fossilif-
erous silt about 20 centimeters thick lies between two 
till beds of Wisconsin age. Wayne, 1959a, p. 15, 17, 
assemblage M. Percentages based on 218 specimens. 

Freshwater lung-breathing gastropods: 
Fossaria parva 

Land gastropods: 
Catinella gelida 
Columella alticola 
Deroceras laeve 
Discus cronkhitei 
Euconulus f ulvus 
Pupilla muscorum 
Vallonia al bu la 
Vertigo alpestris oughtoni 
V. elatior 
V. modesta 

PTI 

4.6 

21.1 
3.2 
2.7 
8.7 
o.s 
3.7 

13.8 
0.4 

41. 3 
s.s 

W - 70. INDIANA: NE~ sec. 14, T. 13 N., R. 2 W., 
Wayne County, exposure along a creek bank 2.5 miles 
southeast of Centerville (Wayne, Thornbury, and Gold-
thwait, 1955, p. 33; Gamble, 1958, p. 29-31). The fossil-
iferous silt in this section separates two till beds, 
both of which are presumed to be of Wisconsin age, 

although Gamble (p. 31) suggests that they may be 
older. Wayne, 1959a, p.15, 17, assemblage N. Percent-
ages based on 225 specimens. 

Land gastropods: 
Catinella gelida 
Gastrocopta armifera 
G. tappaniana 
Punctum minutissimum 
Pupil/a muscorum 
Vertigo elatior 
V. gouldi hannai 

PTI 

89.0 
2.2 
0.9 
6.2 
0.4 
2.2 
0.4 

W-71. INDIANA: Avilla section, SW~ NW~ sec. 33, 
T. 34 N., R. 11 E., Noble County (Ege quadrangle), 
Baltimore and Ohio Railroad cut about 7 miles west of 
Garrett. Till is overlain by fossiliferous calcareous 
sandy marl about 15 centimeters thick, which in turn is 
overlain by about 2. 5 meters of laminated silty clay, 
presumably a deposit of an ice marginal lake (Wayne, 
Thornbury, and Goldthwait, 1955, p. 9). Wayne, 1959a, 
p. 15, 17, assemblage 0. Percentages based on 600 
specimens. 

PTI 
Sphaeriidae: 

Pisidium sp. 0.1 
Freshwater lung-breathing gastropods: 

Fossaria parva 69. 7 
Land gastropods: 

Catinella gelida 30.0 
Deroceras laeve 0. 2 

W - 72. INDIANA: Fremont ditch section, NE corner 
SE~ sec. 2, T. 37 ~., R. 14 E., Steuben County (Angola 
East quadrangle), 3 miles southeast of Fremont, ditch 
bank exposure beside culvert. Peat and marl overlying 
till have been buried beneath gravelly sand, presumably 
glacial outwash, that slumped when a buried ice block 
melted. Radiocarbon dates from both the Washington and 
Michigan laboratories indicate that the marl and peat 
were deposited about 13,000 years ago (W-57, W-65, 
M-350). Wayne, 1959a, p. 15, 17, assemblage P. 
Sphaer iidae: 

Pisidium sp. abundant 
Freshwater gill-breathing gastropods: 

Valvata sincera common 
V. tricarinata common 

Freshwater lung-breathing gastropods: 
Fossaria obrussa decampi common 
Gyraulus altissimus common 

W - 73. OHIO: Oxford cut, along Bull Run, 0.5 mile 
west of U.S. Highway 27, NE~ SW~ sec. 26, T. 5 N., 
R. 1 E., Oxford Township, Butler County. The Oxford 
Forest bed underlies 70 feet of late? Wisconsin till. 
Mollusks and insects occur in the thin basal forest 
layer. Twenty-five spruce logs· from the till show 
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decreasing width of growth rings from birth, interpreted 
as indicating approach of the annihilating glacier. 
Radiocarbon dates from logs in the till gave ages of 
"at least 15,000" years (C-465) and 19,980i500 years 
(W-92). The measured section is described in Wayne, 
Thornbury, and Goldthwait (1955, p. 36) and in Gold-
thwait (1958, p. 215). See also Forsyth (1961, p. 7). 
Long (1933, p. 9-10) collected 531 land snails from 915 
cc of soil. His revised list and abundance data follow. 
Freshwater lung-breathing gastropods: 

Fossaria? sp. (listed as "uni-
dentified shell" by Long) 

Land gastropods: 
Anguispira altemata 
Carychium exile 
Columella alticola 
Discus cronkhitei 
Euconulus f ulvus 
Gastrocopta armi /era 
G. procera 
H endersonia occulta 
Nesovitrea electrina 
Oxy lo ma re tusa 
Pupil/a "blandi" (?) 
P: muscorum 
Pupoides albilabris 
Retinella indentata 
Stenotrema leaii 
Succinea avara 
Vallonia costata 
V. pulchella 
Vertigo gou !di 
V. modesta corpulenta 
Zonitoides arboreus 

common 

1 only 
fairly common 
very abundant 
abundant 
fairly common 
3 specimens 
6 specimens 
very abundant 
1 only 
fairly common 
common 
abundant 
3 specimens 
1 only 
5 specimens 
common 
common 
common 
common 
common 
fairly common 

PLEISTOCENE ASSEMBLAGES OF 
UNCERTAIN AGE 

U - 1. MISSOURI: Opposite mouth of Little Nemaha, 
Atchison County (1855 locality of Meek). Greger, 1933, 
p. 58, station 1. No abundance data. 
Freshwater lung-breathing gastropods: 

Physa heterostropha 
Land gastropods: 

Allogona prof unda 
Triodopsis multilineata 

U - 2. MISSOURI: Along Missouri River, opposite 
mouth of Big Nemaha, Holt County (1855 locality of 
Meek). Greger, 1933, p. 58, station 2. No abundance 
data. 
Freshwater lung-breathing gastropods: 

Helisoma trivolvis 
Stagnicola umbrosa 

Land gastropods: 
Discus cronkhitei 
H elicodiscus parallelus 

Triodopsis albolabris 
T. multilineata 

U - 3. MISSOURI: Along Missouri River (1913 locality 
of Sampson). Greger, 1933, p. 58, station 3. No abun-
dance data. 
Land gastropods: 

Anguispira altemata 
Gastrocopta armifera 
Stenotrema hirsutum 
S. leaii 
Succinea grosvenori 
Triodopsis divesta 

U -4. MISSOURI: Along Missouri River, near mouth 
of Platte River, Platte County (1855 locality of Meek). 
Greger, 1933, p. 59, station 4. No abundance data. 
Freshwater lung-breathing gastropods: 

Aplexa hypnorum 
H elisoma trivolvis 
"Limnaea fragilis" 
"L. sp." 
Physa gyrina 
P. heterostropha 
"P Ian orb is sp." 
P lanorbula armigera 

Land gastropods: 
Discus cronkhitei 
Gastrocopta armifera 
H elicodiscus parallel us 
Retinella indentata 
Succinea "abliqua" 
S. "ova/is?" 
Triodopsis multilineata 
Va/Ionia pulchella 

U - 5. MISSOURI: Along Missouri River, Lexington, 
Lafayette County (1855 locality of Meek). Greger, 1933, 
p. 59, station 5. No abundance data. 
Freshwater lung-breathing gastropods: 

"Limnaea fragilis" 
Land gastropods: 

Allogona profunda 
Anguispira altemata 

U-6. MISSOURI: Along Missouri River, Glasgow, 
Howard County (1913 locality of Sampson). Greger, 1933, 
p. 59, station 6. No abundance data. 
Land gastropods: 

Anguispira altemata 
Triodopsis multilineata 
Succinea avara 
S. ova/is 

U- 7. MISSOURI: Along Missouri River, Boonville, 
Cooper County (1855 locality of Meek). Greger, 1933, 
p. 59, station 7. No abundance data. 
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Land gastropods: 
Discus cronkhitei 
Hendersonia occulta 
N esovitrea electrina 
Vallonia pulchella 

U-8. MISSOURI: Along Missouri River, Lupus, 
Moniteau County (1913 locality of Sampson). Greger, 
1933, p. 59, station 8. No abundance data. 
Land gastropods: 

Allogona prof unda 
Anguispira kochi 
H aplotrema concavum 
Mesodon appressus 
M. elez,atus 
M. thyroidus 
Triodopsis albolabris 
T. albolabris alleni 

U-9. MISSOURI: Along Missouri River, Providence, 
Boone County (1913 locality of Sampson). Greger, 1933, 
p. 59, station 9. No abundance data. 
Land gastropods: 

Allogona profunda 
Anguispira altemata 
A. kochi 
Discus patulus 
Haplotrema concavum 
Mesodon appressus 
M. clausus 
M. elevatus 
M. inflectus 
M. pennsylvanicus 
M. thyroidus 
Stenotrema hirsutum 
S. leaii 
Triodopsis albolabris 
T. albolabris alleni 
Ventridens ligera 

U -10. MISSOURI: Along Missouri River, near mouth 
of Middle River, Callaway County. Greger, 1933, p. 59-
60, station 10. No abundance data. 
Freshwater gill-breathing gastropods: 

Campeloma subsolidum 
Land gastropods: 

Anguispira altemata 
A. kochi 
Carychium exile 
Gastrocopta armifera 
G. contracta 
G. procera (?) 
Hawaiia minuscula 
Helicodiscus parallelus 
Hendersonia occulta 
Mesodon appressus 
M. elevatus 
M. multilineatus 

M. thyroidus 
M. zaletus 
Stenotrema fratemum 
S. hirsutum 
S. leaii 
Triodopsis albolabris 
Vallonia pulchella 
V. sp. 
Ventridens ligera 
Zonitoides arboreus 

U - 11. Number omitted by error. 

U - 12. MISSOURI: Along Missouri River, south end 
of quarry, Musick's Ferry Bluff, St. Louis County (1932 
locality of Greger). Greger, 1933, p. 60, station 12. No 
abundance data. 
Land gastropods: 

Allogona profunda 
Anguispira altemata 
A. kochi 
Bulimulus dealbatus var. 
Gastrocopta armifera 
Haplotrema concavum 
H elicodiscus parallelus 
Hendersonia occulta 
Mesodon appressus 
M. elevatus 
M. multi lineatus 
Oxyloma retusa 
Retinella indentata 
Strobilops labyrinthica 
Succinea ovalis 
Triodopsis tridentata 

U -13. MISSOURI: Along Missouri River, Charbon-
naiere [sic] Bluff, St. Louis County (1932 locality of 
Greger). Greger, 1933, p. 60, station 13. No abundance 
data. 
Land gastropods: 

Allogona profunda 
Anguispira altemata 
A. kochi 
Bulimulus dealbatus 
Gastrocopta armifera 
G. contracta 
Haplotrema concavum 
Helicodiscus parallelus 
Hendersonia occulta 
Mesodon appressus 
M. elevatus 
M. inflectus 
M. multilineatus 
Oxyloma retusa 
Pupoides albilabris 
Stenotrema fratemum 
S. hirsutum 
Strobilops labyrinthica 
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Succinea ovalis 
Triodopsis albolabris 

U - 14. MISSOURI: Along Missouri River, St. Louis 
City (1855 locality of Meek). Greger, 1933, p. 61, station 
14. No abundance data. 
Freshwater gill-breathing gastropods: 

Pomatiopsis lapidaria 
Land gastropods: 

Discus cronkhitei 
Gastrocopta armifera 
Haplotrema concavum 
Hendersonia occulta 
Nesovitrea electrina 
Stenotrema hirsutum 
S. leaii 
Strobilops labyrin thica 
Zonitoides arboreus 

LIVING ASSEMBLAGES 

The living associations listed here are only a few of 
those available in the literature and in my unpublished 
records. It was necessary to limit the choice of assem-
blages to those having an immediate bearing on the 
Pleistocene of Ohio in order to show (1) how living 
associations in Ohio compare with Pleistocene assem-
blages from the State listed earlier in this report; (2) 
how both groups of Ohio assemblages compare with 
others now living farther north in the Great Lakes, Mis-
sissippi, and Hudson Bay drainages, and in the St. Law-
rence drainage to the northeast. Most of these lists are 
readily available in the literature but the individual 
species are cited under a variety of names which makes 
the task of comparison difficult except for the specialist. 
All lists in this section have been revised to agree with 
the nomenclature adopted in this report. They are ar-
ranged alphabetically by states and provinces and the 
individual associations are numbered consecutively 
under each area, as for the fossil assemblages previ-
ously listed. 

The lists serve an additional purpose in that they 
give some indication of the common associates of each 
species. Each species is cross-indexed (see under Ecol-
ogy, Associations) for each assemblage in which it 
occurs. 

Ideally, only those lists representing a restricted 
area in a single ecological niche should have been in-
cluded in this part of the report. In practice, it was 
found that much valuable information could be gained 
by including much more inclusive lists, for example 
Sterki's Tuscarawas County list (OHIO - 43). 

MANITOBA - 1. Temporary ponds (nos. 1-4) recorded 
by Mozley (1938, p. 93-138): a small pond between Lake 

Brereton and Mud Turtle Lake, eastern Manitoba. Mozley, 
1938, p. 130. 
Freshwater lung-breathing gastropods: 

Aplexa hypnorum (only) 

MANITOBA - la. Temporary ponds: a small pond 
near the shore of Mud Turtle Lake. Mozley, 1938, p. 130. 
Freshwater lung-breathing gastropods: 

Promenetus umbilicatellus (only) 

MANITOBA - 2. Temporary ponds: a small pond near 
Stony Mountain. Mozley, 1938, p. 130. 
Fresh water lung-breathing gastropods: 

Aplexa hypnorum 
Stagnicola palustris 

MANITOBA- 3. Temporary ponds: a pond 4 miles 
southwest of Winnipeg. Mozley, 1938, p. 130. 
Freshwater lung-breathing gastropods: 

Aplexa hypnorum 
Planorbula campestris 
Stagnicola caperata 

MANITOBA - 4. Temporary ponds: a pond near St. 
Viral. Mozley, 1938, p. 130. 
Freshwater lung-breathing gastropods: 

A.plexa hypnorum 
Planorbula campestris 
P. crassilabris 
Promenetus umbilicatellus 
Stagnicola caperata 
S. palustris 

MANITOBA - 5. Small freshwater lakes and ponds, 
containing water permanently: a pond at Mile 95, G.W. 
W.D. Ry. Mozley, 1938, p. 131. 
Freshwater lung-breathing gastropods: 

Stagnicola lanceata 

MANITOBA - 6. Small freshwater lakes and ponds, 
containing water permanently: a pond in low-lying ground 
near Round Lake, Ninette. Mozley, 1938, p. 131. 
Freshwater lung-breathing gastropods: 

Fossaria humilis modicella 
F. obrussa exigua 

MANITOBA - 7. Small freshwater lakes and ponds, 
containing water permanently: a pond near the shore of 
Hudson Bay, east of Fore Churchill. Mozley, 1938, 
p. 131. 
Freshwater lung-breathing gastropods: 

Aplexa hypnorum 
Gyraulus "arcticus" 
Physa gyriria 
Stagnicola palustris 

MANITOBA - 8. Small freshwater lakes and ponds, 
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containing water permanently: Douglas Lake, near Onah. 
Mozley, 1938, p. 131. 
Freshw.ater lung-breathing gastropods: 

H elisoma campanulatum davisi 
H. trivolvis 
Lymnaea stagnalis jugularis 
Physa gyrina 
Promenetus exacuous 
Stagnicola palustris 

MANITOBA-9.Small freshwater lakes and ponds, 
containing water permanently: Pelican Lake, Ninette. 
Mollusks on Potamogeton, near the center of the lake. 
Mozley, 1938, p. 131. 
Freshwater lung-breathing gastropods: 

Physa gyrina (abundant) 
Stagnicola palustris (less common) 

MANITOBA- 10. Same as MANITOBA- 9, but: in 
Typha and Scirpus marsh around the shore of the lake. 
Mozley, 1938, p. 131. 
Freshwater lung-breathing gastropods: 

Gyraulus "arcticus" 
Lymnaea stagnalis jugularis 
Physa gyrina 
P lanorbula armigera 
Promenetus exacuous 
Stagnicola palustris 

MANITOBA -11. Same as MANITOBA- 9, but: in a 
moist meadow on slightly higher ground near the marsh. 
Mozley, 1938, p. 131. 
Freshwater lung-breathing gastropods: 

Aplexa hypnorum 
Fossaria parva var. 
Stagnicola caperata 

MANITOBA- 12. Large lakes having outlet streams; 
their outstanding characteristics are moderate depth 
(commonly up to 30 m), and shores subject to severe 
wave action: Atikameg Lake, Mile 17, Hudson Bay Ry. 
Mozley, 1938, p. 132. 
Freshwater gill-breathing gastropods: 

Valvata tricarinata 
Freshwater lung-breathing gastropods: 

Fossaria obrussa decampi 
Gyraulus deflectus 
G. hirsutus 
Promenetus exacuous 
Stagnicola emarginata var. 

MANITOBA - 13. Same as MANITOBA - 12, but: Shoal 
Lake, eastern Manitoba, exposed rocky shores of Indian 
Bay. Mozley, 1938, p. 132. 
Freshwater lung-breathing gastropods: 

Physa "ancillaria" 

MANITOBA-14. Same as MANITOBA-12, but: Shoal 

Lake, eastern Manitoba, sandy shore of Indian Bay, 
somewhat exposed to wave action. Mozley, 1938, p. 132. 
Freshwater lung-breathing gastropods: 

Lymnaea stagnalis lillianae 

MANITOBA-15. Same as MANITOBA-12, but: Shoal 
Lake, eastern Manitoba, protected shore of In.dian Bay. 
Mozley, 1938, p. 132. 
Freshwater lung-breathing gastropods: 

Fossaria obrussa exigua 

MANITOBA-16. Same as MANITOBA-12, but: Shoal 
Lake, eastern Manitoba, F ale on Bay. Mollusks in quiet 
water, on sand bottom, and in small marshes. Mozley, 
1938, p. 132. 
Sphaeriidae: 

Sphaerium crassum 
Naiades: 

Anodonta "kennicotti" 
Freshwater lung-breathing gastropods: 

Gyraulus .. arcticus" 
G. hirsutus 
Helisoma anceps sayi 
H. campanulatum wisconsinense 
H. trivolvis "pilsbryi" 
Lymnaea stagnalis jugularis 
P lanorbula crassilabris 
Promenetus exacuous 

MANITOBA-17. Same as MANITOBA-12, but: Lake 
Brereton, exposed rocky shores subject to severe wave 
action. Mozley, 1938, p. 132. 
Freshwater lung-breathing gastropods: 

Helisoma anceps sayi 
H. campanulatum wisconsinense 
Lymnaea stagnalis sanctaemariae 
Physa gyrina 

MANITOBA-18. Same as MANITOBA-12, but: Lake 
Brereton, partly protected rocky shores. Mozley, 1938, 
p. 132. 
Freshwater lung-breathing gastropods: 

Promenetus exacuous 
Pseudosuccinea columella "casta" 

MANITOBA - 19. Same as MANITOBA- 12, but: Lake 
Brereton, partly protected sandy shores. Mollusks chiefly 
on Potamogeton. Mozley, 1938, p. 133. 
Freshwater gill-breathing gastropods: 

Amnicola limosa 

MANITOBA- 20. Same as MANITOBA- 12, but: Lake 
Brereton, bays protected from wave action. Mollusks on 
Potamogeton and other plants. Mozley, 1938, p. 133. 
Sphaeriidae: 

Pisidium adamsi 
Freshwater lung-breathing gastropods: 

Bulimnea megasoma 
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Planorbula crassilabris 

MAN IT OB A - 21. Same as MAN IT OB A - 12, but: Lake 
Brereton, Typha marsh at the mouth of the Rennie River. 
Mozley, 1938, p. 133. 
Sphaer iidae: 

Sphaerium securis 
Freshwater lung-breathing gastropods: 

Bulimnea megasoma 
Ferrissia parallela 
Gyraulus "arcticus" 
G. hirsutus 
Helisoma anceps sayi 
Physa gyrina 
Promenetus exacuous 
Stagnicola lanceata 

MANITOBA - 22. Same as MANITOBA - 12, but: Lake 
Winnipeg, near Victoria Beach, shore stones and boulders 
subject to severe wave action. Mozley, 1938, p. 133. 
Freshwater lung-breathing gastropods: 

Stagnicola catascopium 
S. emarginata 

MANITOBA - 23. Same as MANITOBA -12, but: Lake 
Winnipeg, near Victoria Beach, sandy shore. Species 
cast up from deeper water. Mozley, 1938, p. 133. 
Naiades: 

Anodonta "kennicotti" 
Lampsilis radiata siliquoidea "rosacea" 
L. ventricosa 

Sphaeriidae: 
Sphaerium transversum 

Freshwater gill-breathing gastropods: 
Amnicola limosa "porata" 
A. walkeri 
Valvata tricarinata 

MANITOBA - 24. Same as MANITOBA - 12, but: Lake 
Winnipeg, near Victoria Beach, small shallow sandy bay 
containing very little vegetation. Mozley, 1938, p. 133. 
Sphaeriidae: 

Sphaerium nitidum 
Freshwater lung-breathing gastropods: 

Stagnicola palustris 

MANITOBA - 25. Same as MANITOBA- 12, but: Lake 
Winnipeg, near Victoria Beach, large marsh partly cut 
off from the lake proper. Mozley, 1938, p. 133. 
Sphaeriidae: 

Pisidium casertarzum 
Sphaerium lacustre "ryckholti" 
S. partumeium 

Freshwater gill-breathing gastropods: 
Valvata leu isi 

Freshwater lung-breathing gastropods: 
Aplexa hypnorum 
Fossaria dalli 

Gyraulus "arcticus" 
G. hirsutus 
Helisoma trivolvis 
Lymnaea stagnalis 
Physa gyrina 
Planorbula crassilabris 
Stagnicola palustris 

MANITOBA - 26. Same as MANITOBA- 12, but: Grand 
Marais, shore of Lake Winnipeg, about 15 miles south of 
Victoria Beach. Mozley, 1938, p. 133. 
Freshwater gill-breathing gastropods: 

Campeloma decisum 

MANITOBA - 27. The following details apply to 
MANITOBA - 28-30. Intermittent streams: many contain 
no water during the period of midsummer drought, and 
this, coupled with the great force of flood waters when 
the snow melts in the spring, has an unfavorable effect 
upon the molluscan fauna. In some instances, however, 
where the inclination of the bed of the intermittent stream 
is slight, so that the freshet has not too great a scouring 
effect, a few species find suitable conditions. Where 
this is so, large numbers of indi•.riduals may occur. 
Mozley, 1938, p. 133-134. 

MANITOBA- 28. Same as MANITOBA- 27, plus: a 
small intermittent stream draining a group of poplar 
groves near Birtle. Mozley, 1938, p. 134. 
Freshwater 1 ung-breathing gastropods: 

Promenetus umbilicatellus 

MANITOBA - 29. Same as MANITOBA- 27, plus: Cat-
fish Creek, near Winnipeg. Mozley, 1938, p. 134. 
Freshwater lung-breathing gastropods: 

Physa "gyrina hildrethiana" 
Stagnicola palustris 

MANITOBA- 30. Same as MANITOBA- 27, plus: a 
shallow ditch near Mile 69, G.W.W.D. Ry. Mozley, 1938, 
p. 134. 
Sphaeriidae: 

Sphaerium occidentale 
Freshwater lung-breathing gastropods: 

Fossaria obrussa exigua 
Stagnicola palustris 

MANITOBA - 31. Permanent streams of the nonmoun-
tainous region: a small brook running into the Grand 
Marais; examined at a point 2 miles east of Balsam 
Bay. ~lozley, 1938, p. 134. 
Freshwater lung-breathing gastropods: 

Fossaria obrussa exigua 
Gyraulus "arcticus" 
Physa gyrina 
Planorbula crassilabris 
Stagnicola palustris 
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MANITOBA- 32. Permanent streams of the nonmoun-
tainous region: Muckle Creek, near Clandeboye. Mozley, 
1938, p. 134. 
Fresh water gill-breathing gastropods: 

Valvata tricarinata 
Freshwater lung-breathing gastropods: 

Gyraulus "arcticus" 
Lymnaea stagnalis jugularis 
Physa integra 
Stagnicola palustris 

MANITOBA - 33. Permanent streams of the nonmoun-
tainous region: La Salle River, near St. Norbert. Mozley, 
1938, p. 134. 
Freshwater gill-breathing gastropods: 

Amnicola sp. 
Valvata tricarinata 

Freshwater lung-breathing gastropods: 
Fossaria obrussa exigua 
Gyraulus "arcticus" 
Lymnaea s tagnalis jugularis 

MANITOBA - 34. Permanent streams of the nonmoun-
tainous region: J ackfish Creek, east of Balsam Bay. 
Mozley, 1938, p. 134. 
Freshwater lung-breathing gastropods: 

Gyraulus "arcticus" 
G. hirsutus 
Lymnaea stagnalis jugularis 
Stagnicola palustris 

Mfu"\/ITOBA - 35. Permanent streams of the nonmoun-
tainous region: Whiteshell River, below Cross Lake. 
Mozley, 1938, p. 135. 
Freshwater gill-breathing gastropods: 

Campeloma decisum 
Freshwater lung-breathing gastropods: 

Aplexa hypnorum 
Bulimnea megasoma 
Gyraulus hirsutus 
Lymnaea stagnalis jugularis 
Promenetus exacuous 
Stagnicola lanceata 

MANITOBA - 36. Permanent streams of the nonmoun-
tainous region: Birdtail Creek, near Birtle, bottom of 
stream. Mozley, 1938, p. 135. 
Naiades: 

Anodonta grandis "footiana" 
Lampsilis radiata siliquoidea "rosacea" 
Lasmigona complanata katberi11ae 
Strophitus rugosus 

Freshwater lung-breathing gastropods: 
Ferrissia ri1·11laris 
Helisoma anceps 
Physa integra 

MANITOBA- 37. Same as MANITOBA- 36, but: ... 
in 

small marshy areas along the banks of the stream." 
Mozley, 1938, p. 135. 
Freshwater lung-breathing gastropods: 

Fossaria parva sterkii 
F. umbilicata 
Stagnicola palustris 

MANITOBA - 38. Permanent streams of the nonmoun-
tainous region: Red River, near Winnipeg. Mozley, 1938, 
p. 135. 
Naiades: 

Amblema costata 
Anodonta grandis "footiana" 
Lampsilis radiata siliquoidea "rosacea" 
L. ventricosa 
Lasmigona complanata katherinae 
Ligumia recta latissima 
Proptera alata megaptera 
Strophitus rugosus 

MANITOBA - 39. Churchill: airfield area, about 5 
miles east of the rown, approximately lat. 58°45' N. and 
long. 94°05' W. The northern limit of coniferous forests 
is a few miles south of Churchill. Stunted spruce trees, 
along with larch, dwarf birch, and willow, grow on drier 
ground all the way to the coast, but the low ground is 
almost entirely muskeg covered with scattered tundra 
ponds. The mean annual temperature at Churchill is 
about -8 C (19 F) and mean annual total precipitation is 
about 13 inches, of which 10 inches falls as rain. Mean 
July temperature is 13 C (55 F), mean sum!l'.er (June 
through September) temperature is -28 C (-19 F). Perma-
nently frozen ground is reported to be continuous and is 
found to a depth of about 140 feet. Land mollusks were 
moderately abundant on sedges in the muskeg and around 
the edges of tundra pools, and on the drier slopes as 
high as 3 meters above the muskeg, where they were 
found beneath rotting spruce logs, flat rocks, and card-
board and crating lumber debris. Collection of 106 indi-
viduals; 8 species of land mollusks and 1 species of 
aquatic snail. Wayne, 1959b, p. 90-95. 

Freshwater lung-breathing gastropods: 
Stagnicola cf. S "arctica" 

Land gastropods: 
Columella alticola 
Deroceras lae1·e 
Euconulus fulz•us 
Pupilla muscorum 
Succinea a1 ·ara 
Oxyloma 1·errilli 
\'ertigo alpestris ougbtoni 
\'. binneyana 

No. specimens 

35 

1 
10 
12 

3 
15 
19 
10 

1 

MICHIGAN - 1. Cheboygan County, beech-maple hard-
woods. Mollusks in humus and under logs. Archer, 1936, 
p. 4. Abbreviations: c, common; f, frequent; r, rare. No 
data are given for many species. 
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Land gastropods: 
Anguispira altemata 
Cionella lubrica 
Columella edentula 
Deroceras laeve 
Discus cronkhitei catskillensis 
Euconulus chersinus 
E. fulvus 
H aplotrema concavum 
Helicodiscus parallelus 
Mesodon sayanus 
M. thyroidus 
S esovitrea binneyana 
Retinella indentata 
R. rhaadsi 
Stenotrema fratemum 
Strobilops labyrinthka 
Succinea avara 
S. ovalis 
Triodapsis albolabris 
Vitrina limpida 
Zonitoides arboreus 
Zoogenetes harpa 

c 

c 
r 
r 

c 
r 

c 
c 

r 
c 

MICHIGAN - 2. Cheboygan County, bog woods: present 
on low, wet, cold ground. They consist of Thuja occiden-
talis, Abies balsamea, Picea mariana, and Acer rubrum. 
Snails around the bases of trees, on "log rafts," in 
moss, and among ferns. Archer, 1936, p. 5. Abbreviations 
as for MICHIGAN - 1. 
Land gastropods: 

Anguispira altemata 
Carychium exiguum 
Haplotrema cancavum 
Mesadan sayanus 
Planagyra asteriscus 
Stenatrema fratemum 
Triadapsis albalabris 

c 

c 

MICHIGAN - 3. Cheboygan County, pine woods: one 
of the successional stages following lumbering and fires. 
Vegetation Pinus strabus. P. resinasa, P. banksiana, 
with underscory species .\lyrica asplenifalium. Panicum 
depauperatum. Pteris aquilina. Vaccinium pennsyh-arzi-
cum, and \'. carzaderzse. Lichens and Kladania rmzgi-
ferina are of some importance to the snail, Arzguispira 
altemata. Archer, 1936. p. 5. Abbreviations as for 
MICHIGAN - 1. 
Land gastropods: 

Anguispira altemata 
Philomycus caralinierzsis 
Retirzella indentata 
Sterzotrema fratemum 
Zanitaides arbareus 

c 

c 

MICHIGAN-4. Cheboygan County, aspen woods: 
prone to spring up very soon after fires; they immediately 
precede the pine succession. They consist of Populus 

tremulaides, P. grandidentata, Betula alba papyri/era, 
and Prunus pennsylvanica with understory plants Dier-
villa lonicera, Rhus glabra barealis, Gaylussacia bac-
cata, \laccinium pennsylvanicum, Rubus idaeus, Epigaea 
repens. Gaultheria pracumbens, and Pteris aquilina. 
Archer, 1936, p. 6. Abbreviations as for MICHIGAN -1. 
Land gastropods: 

Anguispira altemata c 
Discus cronkhitei catskillensis c 
Philomycus caroliniensis (appears where the 

aspens are somewhat mixed with pines 
near the shores of lakes) 

Retinella indentata 
Stenatrema fratemum 
Strabilops labyrinthica 
Triadapsis albalabris 
Zani /aides arbareus · 

c 

c 

MICHIGAN - 5. Cheboygan County, open lake shores: 
treeless or nearly treeless areas covered with sedges, 
reeds, and grasses; they include a part of the beach. 
Among the plants are Eleacharis palustris, Scirpus ameri-
canus, J uncus balticus littaralis, Patentilla anserina, 
and sometimes seedlings of Acer rubrum and Salix. 
Archer, 1936, p. 6. Abbreviations as for MICHIGAN -1. 
Land gastropods: 

Gastrocapta cantracta r 
Oxyloma retusa 
Succinea avara 
Zaogenetes harpa 

c 
c 

MICHIGAN-6. Cheboygan County, meadows: only one 
type of meadow has been observed, and this occurs in 
various of the old marl bays. Archer, 1936, p. 6. Abbrevi-
ations as for MICHIGAN - 1. 
Land gastropods: 

Anguispira altemata 
S tenatrema lea ii 

c 
c 

MICHIGAN - 7. Cheboygan County, pastures and old 
fields: a type of community which is artificial in origin. 
It is a community of grasses and weeds, among which 
are milkweed, sumac, mullein, and blackberry. Wherever 
the open country has been burned, fireweeds spring up. 
Occasional invaders, such as bracken, appear from the 
forests. Snails live in grass and weeds, and seek shelter 
under planks, palings, and rotten logs, and around 
stumps. Archer, 1936, p. 7. Abbreviations as for 
~UCHIGAN - 1. 
Land gastropods: 

.\nguispira altemata 
Discus cronkhitei catskillnzsis 
llelicadiscus parallelus 
.\lcsodon sayanus 
Stcnotrcma fratemum 
Succinea ai·alis 
Triodopsis albolabris 
7-onitaidcs arbareus 

c 

c 

f 
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MICHIGAN - 8. Cheboygan County, roadsides: with 
much the same flora as the open fields, and often indis-
tinguishable from them in general ecological features. 
Since such sites frequently occur along the edges of 
woods, they may contain invading plants from the wood-
lands. The snail fauna is a little different from that of 
the preceding community. Archer, 1936, p. 7. Abbrevi-
ations as for MICHIGAN - 1. 
Land gastropods: 

Anguis pira altemata 
Discus cronkhitei catskillensis 
H elicodiscus parallel us 
Stenotrema fratemum 
Succinea ova/is 
Triodopsis albolabris 
Vertigo ven tricosa 
Zonitoides arboreus 

c 
c 
f 
c 

r 

MICHIGAN - 9. Delta County: northwestern portion of 
the peninsula lying between Little Bay de Noc and Big 
Bay de Noc. Vegetation largely jack pine, with a few 
scattered Norway pine, spruce, red oak, and aspen. Bed-
rock of Cincinnatian limestone. The collection is scarce-
ly large enough to yield significant percentages, but 
is given here because of the unusual nature of the vege-
tation and the limestone bedrock which apparently per-
mitted sufficient lime content in the soil to afford a 
suitable habitat for the snails. Van der Schalie, 1940, 
p. 367-369. 

Land gastropods: 
Discus cronkhitei catskillensis 
Euconulus chersinus 
E. fulvus 
Pallifera dorsalis 
Reline/la indentata 
Stenotrema fratemum 
Strobilops labyrinthica 
Triodopsis albolabris 
Zonitoides arboreus 

No. specimens 

6 
4 
7 

14 
1 

12 
5 

MICHIGAN -10. Livingston County, Edwin S. George 
Reserve, aquatic succession: bog lake community. The 
bog lakes are mere remnants of their former selves, and 
are certainly in the process of disappearing. They are 
normally full of water, but in severe summer droughts 
they have been known to dry up. They are bordered by 
various types of floating mats which are indented by 
open pools with an acidity ranging from pH 5 .9 to 6.0; 
the open water varies from neutral to pH 8.0. The vege-
tation consists of Lemna trisulca and :Vymphaea sp. 
Archer, 1939, p. 3, 4. Abbreviations: a, abundant; c, 
common; r, rare; no symbol, abundance between common 
and rare, or uncertain. 
Sphaeriidae: 

Pisidium sp. r 
Sphaerium partumeium 

Freshwater gill-breathing gastropods: 
Amnicola walkeri 

Freshwater lung-breathing gastropods: 
Armiger crista 
F errissia? sp. 
Gyraulus deflectus 
G. hirsutus 
G. parvus 
Helisoma anceps 
Physa "elliptica" 
P lanorbula armigera 
Promenetus exacuous 

r 

c 
a 
c 

r 
r 

MICHIGAN - 11. Livingston County, Edwin S. George 
Reserve, aquatic succession: tamarack-bog pool com-
munity is found in these pools, which dry up during the 
summer. Archer, 1939, p. 4. Abbreviations as for 
MICHIGAN - 10. 
Sphaeriidae: 

Pisidium sp. 
Freshwater lung-breathing gastropods: 

Aplexa hypnorum 
Fossaria dalli 
Gyraulus parvus 

r 

MICHIGAN - 12. Livingston County, Edwin S. George 
Reserve, aquatic succession: Polygonum pool community. 
These rather large, shallow pools have gravelly bottcims. 
They are characterized by Polygonum amphibium and 
Tris sp. Archer, 1939, p. 4. Abbreviations as for 
MICHIGAN -10. 
Freshwater lung-breathing gastropods: 

Aplexa hypnorum 
Physa "elliptica" 
P lanorbula armigera 
Stagnicola palustris 

a 
r 

c 

MICHIGAN - 13. Livingston County, Edwin S. George 
Reserve, aquatic succession: marsh pool community. 
The pools located in open marshy ground sometimes dry 
up during the summer. Their waters are filled with rotting 
wind-carried leaves, and some algae are present. Archer, 
1939, p. 4. Abbreviations as for MICHIGAN - 10. 
Freshwater lung-breathing gastropods: 

Aplexa hypnorum r 
Fossaria dalli c 
Stagnicola palustris 

MICHIGAN - 14. Livington County, Edwin S. George 
Reserve, aquatic succession: woods pool community. 
During summer droughts at least, the pools located in 
oak-hickory woods dry up and are choked with decaying 
leaves. Archer, 1939, p. 4, 5. Abbreviations as for 
MICHIGAN - 10. 
Sphaeriidae: 

Sphaerium partumeium 
Freshwater lung-breathing gastropods: 
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Planorbula armigera 
Promenetus exacuous 
Stagnicola palustris 

c 

MICHIGAN -15. Livingston County, Edwin S. George 
Reserve, bog succession: floating sedge-mat community. 
This community occurs in the vicinity of the bog lakes 
and at times merges into the cattail marshes. It is char-
acterized by the dominance of Carex filiformis. Archer, 
1939, p. 5. Abbreviations as for MICHIGAN - 10. 
Land gastropods: 

Oxyloma retusa 

MICHIGAN - 16. Livingston County, Edwin S. George 
Reserve, bog succession: leatherleaf community. This 
community, like the preceding one, occurs along the 
borders of bog lakes and has the same relative constancy 
of water level. It is, however, more acid in character 
(pH not higher than 5 .0). Vegetation is Chamaedaphne 
calyculata and Sphagnum sp. Archer, 1939, p. 5. Abbrevi-
ations as for MICHIGAN - 10. 
Land gastropods: 

Oxyloma re/usa 

.\fICHIGAN - 17. Livingston County, Edwin S. George 
Reserve, bog succession: tamarack bog community. This 
is the first terrestrial community in the series. It is 
essentially a swamp woods type of community, having 
a boreal aspect and liable to flooding in the spring. 
The soil is rather acid (pH 5.0). Characteristic vege-
tation includes Larix laricina. Acer rubrum, Rhus i·emix, 
Comus stolonifera, and \'accinium sp. (high-bush blue-
berry). Archer, 1939, p. 5. Abbreviations as for 
MICHIGAN - 10. 
Land gastropods: 

E11co1111!11s chersi11us 
Oxyloma ret11sa 
Striat11ra mili11m 
S11cci11ea 01·alis 
\'ertigo on1ta 
Zonitoides arbore11s 

c 

MICHIGAN - 18. Livingston County, Edwin S. George 
Reserve, bog succession: birch-maple community. This 
swamp woods type is located between the tamarack 
swamps and the oak-hickory or sassafras woods. It is 
subject to fluctuations in water leYel, such as flooding 
in the fall, following droughts. Soil tests show an acidity 
of pH 5.9 or 6.0. The vegetation is characterized by 
Betula lutea. :\cer rubrum. \'acci11i11m sp., and ferns. 
Mollusks are not common here, and only small species 
occur. Archer, 1939, p. 5, 6. Abbreviations as for 
.\fICHIGAN - 10. 
Land gastropods: 

Eucon11lus chersi1111s 
Gastrocopta pe11todon 
Punctum min11tissim11m 
Striat11ra exigua 

r 

r 

S. mili11m 
\"ertigo z·entricosa 

.\IICHIGAN - 19. Livingston County, Edwin S. George 
Reserve. marsh succession: sedge marsh community. 
This is a terrestrial community located in low valleys, 
and is not in any way associated with the bog lakes. 
The water !eve I fluctuates and the community differs 
in this respect from the floating sedge-mat community 
(MICHIGAN - 15). The predominant vegetation is Carex 
filifonnis. Archer, 1939, p. 6. Abbreviations as for 
MICHIGAN - 10. 
Land gastropods: 

Oxyloma retusa 
\'er ti go 01 a ta 

c 

.\fICHIGAN - 20. Livingston County, Edwin S. George 
Reserve, marsh succession: grass marsh community. 
This community is more completely terrestrial than the 
preceding one, and is dominated by tall grasses. It pos-
sesses a larger fauna than that of the sedge marshes. 
Ant nests are very common here. Archer, 1939, p. 6. 
Abbreviations as for .\HCHIGAN - 10. 
Land gastropods: 

Carychium exzguum 
Euconulus chersinus 
.\esoi·itrea electri11a 
Strobilops affi11is 
Succi11ea oi·alis 
Zonitoides arboreus 

c 
r 

MICHIGAN - 21. Livingston County, Edwin S. George 
Reserve. marsh succession: fern meadow community. 
This type is located between the preceding community 
and the bases of eskers and moraines. It is characterized 
by the sensitive. chain, and marsh ferns, thistles, and 
grasses. Here, for the first time in this succession, the 
larger species of snails are found. Archer, 1939, p. 6. 
Abbreviations as for .\IICHIGAN - 10. 
Land gastropods: 

E11co11ulus chersi1111s 
Gastrocopta co11tracta 
Reti11ella inde11tata 
Stenotrema fratem11m 
S. h1rs11t11m 
Strobilops a(fi11is 
Triodopsis albolahris 

c 

.\llCHIGAN - 22. Livingston County, Fdwin S. George 
Reserve. marsh succession: willow-red-osier-dogwood 
c omrnunity. This community is located on low ground, 
often near the larger pools; topsoil is black humus. It is 
characterized by a shrubby cover of Salix sp., Com11s 
stolonifera. C. pa11ic11lata. and Bet11la glandulosa. 
Archer. 1939. p. -:'. Abbreviations as for MICHIGAN - 10. 
Land gastropods: 

Can chi11111 cx1g111111: 
Dcruceras lac1 c 
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Euconulus chersinus 
Gastrocopta contracta 
H awaiia minus cu la 
Succinea avara 
T riodopsis albolabris 
Vertigo ovata 

r 

MICHIGAN - 23. Livingston County, Edwin S. George 
Reserve, sand succession: sassafras community. This 
community, which begins a series of typically terrestrial 
communities, is located on predominantly sandy soils 
having a mixture of clays and coarser materials. The 
soil of the sassafras community has a pH of about 6.0. 
The vegetation is chiefly Sassafras variifolium, Gay/us· 
sacia sp., Vaccinium sp., Vitis aestivalis, Pteris aqui-
lina, and ferns. A few Quercus bicolor and Acer rubrum 
are present at the lower borders of the community, which 
sometimes tend to shade off into a pyric succession of 
Populus tremuloides, Rubus sp., and Equisetum arvense. 
Archer, 1939, p. 7. Abbreviations as for MICHIGAN - 10. 
Land gastropods: 

Anguispira altemata r 
Euconulus chersinus r 
Gastrocopta contracta r 
Stenotrema fratemum r 
Striatura milium 
Zonitoides arboreus 

MICHIGAN - 24. Livingston County, Edwin S. George 
Reserve, sand succession: oak-hickory community. This 
type of community is of wide extent and is located on 
moraines, eskers, and slopes too steep for satisfactory 
cultivation. It is the closest approach to a climax plant 
association in the area. The soil is somewhat calcare-
ous, and has a pH of about 7.0. The community may be 
divided into three parts. Part 1: at the base of the 
slopes, a wet zone bordering the large pools. The vege-
tation consists chiefly of U Imus americana, Quercus 
alba, and Comus stolonifera. Archer, 1939, p. 7-8. 
Abbreviations as for MICHIGAN -10. 
Land gastropods: 

Oxyloma retusa 
Zonitoides nitidus a 

MICHIGAN - 25. Livingston County, Edwin S. George 
Reserve, sand succession: oak-hickory community. For 
general description, see MICHIGAN - 24. Part 2: the zone 
of the richer slopes. The vegetation is made up of 
Quercus alba, Q. borealis maxima, Hicoria ovata, H. 
glabra, Acer saccharum, Prunus serotina, Comus f lorida, 
Hamamelis virginiana, Podophyllum peltatum, Smilacina 
racemosa, Geranium maculatum, Viola spp., and ferns. 
Archer, 1939, p. 8. Abbreviations as for MICHIGAN - 10. 
Land gastropods: 

Anguispira altemata 
Carychium exiguum 
Euconulus chersinus 
Gastrocopta contracta r 

G. corticaria 
G. pentodon 
Hawaiia minuscula 
H elicodiscus parallel us 
Nesovitrea electrina 
Oxylorr.a retusa 
Philomycus carolinianus 
P. rushi 
Punctum minutissimum 
Retinella indentata 
Stenotrema fratemum 
S. hirsutum 
Striatura milium 
Succinea ova/is 
Triodopsis albolabris 
Ventridens suppressus 
Zonitoides arboreus 

c 
r 
c 

r 
r 

a 
c 

r 
r 

r 

MICHIGAN - 26. Livingston County, Edwin S. George 
Reserve, sand succession: oak-hickory community. For 
general description, see MICHIGAN - 24. Part 3: the 
upper zone, dry and more affected by fires than the other 
zones. The vegetation is about the same as that lower 
down, but the mandrake and the ferns are lacking. Many 
of the mollusks of the preceding zone do not appear here. 
Archer, 1939, p. 8. Abbreviations as for MICHIGAN -10. 
Land gastropods: 

Anguispira altemata r 
Euconulus chersinus 
Gastrocopta contracta r 
G. pentodon 
Helicodiscus parallelus r 
N esovitrea electrina 
Philomycus rushi 
Punctum minutissimum c 
Retinella indentata 
Stenotrema fratemum 
Triodopsis albolabris 
Zonitoides arboreus 

r 

MICHIGAN - 27. Livingston County, Edwin S. George 
Reserve, fire and clearing succession: oak-savanna com-
munity. This community, a modification of the preceding 
one, has been considerably cut over and f.ited; trees are 
very much scattered, and the ground is covered with a 
carpet of grass and weeds. The vegetation consists of 
the usual oaks and hickories, Hamamelis virginiana, 
Vitis aestivalis, Galium aparine, Geranium maculatum, 
Smilacina racemosa, Fragaria virginiana, Poa, and other 
grasses. Archer, 1939, p. 8-9. Abbreviations as for 
MICHIGAN - 10. 
Land gastropods: 

Anguispira altemata 
Nesovitrea electrina 
Retinella indentata 
Stenotrema fratemum 
Triodopsis albolabris 

c 
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Ventridens suppressus 
Zonitoides arboreus 

c 
c 

MICHIGAN - 28. Livingston County, Edwin S. George 
Reserve, fire and clearing succession: aspen shrub com-
munity. This is the lowland equivalent of the preceding 
community, as far as the factors of fire and clearing are 
concerned. It evidently belongs to a lowland woods suc-
cession, and the vegetation consists of Populus tremu-
loides, Ulmus americana, Acer rubrum, Camus stolo-
nifera, Viburnum alnifolium (?), and Vitis aestivalis. 
Inasmuch as this community is of the woodland border 
type, the number of species is relatively large, and some 
of the largest species here reach what is almost their 
maximum of abundance, Archer, 1939, p. 9. Abbreviations 
as for MICHIGAN - 10. 
Land gastropods: 

Anguis pira altemata 
Deroceras laeve 
Euconulus chersinus 
Hawaiia minuscula 
Philomycus rushi 
Retinella indentata 
Stenotrema fratemum 
S. hirsutum 
Succinea ovalis 
T riodopsis albolabris 
Ventridens suppressus 
Zonitoides arboreus 

c 

r 

c 
c 
r 

MICHIGAN - 29. Livingston County, Edwin S. George 
Reserve, fire and clearing succession: lowland grass 
banks. This community occurs on banks along paths and 
the borders of pools in open clearings; close to the pre-
ceding one but on slightly higher ground. Archer, 1939, 
p. 9. Abbreviations as for MICHIGAN - 10. 
Land gastropods: 

Anguispira altemata 
Philomycus rushi 
Retinella indentata 
Stenotrema fratemum 
S. hirsutum 
Succinea ovalis 
Triodopsis albolabris 

c 
c 

c 

MICHIGAN - 30. Livingston County, Edwin S. George 
Reserve, artificial communities: ditch community. This 
community occurs on ground that has been strongly 
altered by direct human factors; here for the first time we 
find a species introduced by man. The ditch is a terres-
trial habitat and is dry most of the time. The vegetation 
consists of grasses, Rubus idaeus, and Tris sp. Archer, 
1939, p. 9-10. Abbreviations as for MICHIGAN -10. 
Land gastropods: 

Cionella lubrica r 
Deroceras reticulatum 
Discus cronkhitei 
Stenotrema leaii 
Zonitoides nitidus 

c 
c 

MICHIGAN - 31. Livingston County, Edwin S. George 
Reserve, artificial communities: orchard community. 
Four rather old orchards are located on summit areas 
and characterized by apple trees, grasses, Rhus glabra, 
brambles, and wild roses. Archer, 1939, p. 10-11. Abbre-
viations as for MICHIGAN - 10. 
Land gastropods: 

Anguispira altemata 
Cionella lubrica 
Deroceras laeve 
D. reticulatum 
Euconulus chersinus 
Stenotrema fratemum 
Vallonia pulchella 
Zonitoides arboreus 

r 
r 

r 

c 

MICHIGAN· 32. Livingston County, Edwin S. George 
Reserve, artificial communities: roadside community. 
This is one of the most natural of the artificial communi-
ties and intergrades with the natural roadside type. 
Nevertheless, it appears to be a special modification of 
the ruderal type. It is not much subject to disturbance, 
and, moreover, seems to be a highway for the dispersal 
of species in the culture zone. The vegetation is chiefly 
made up of grasses, tall annual weeds, brambles, Tana-
cetum vulgare, Rhus toxicodendron, R. glabra, Vitis 
aestivalis, Fragaria virginiana, Crataegus sp., with a 
few isolated Syringa vulgaris, elms, wild cherries, and 
white oaks. Archer, 1939, p. 10. Abbreviations as for 
MICHIGAN - 10. 
Land gastropods: 

Anguispira altemata 
Deroceras laeve 
Euconulus chersinus r 
Gastrocopta armifera c 
G. contracta r 
G. pentodon c 
H awaiia minuscula 
Helicodiscus parallelus r 
Philomycus rushi 
Punctum minutissimum r 
Pupoides albilabris r 

Retinella indentata 
Stenotrema fratemum c 
Succinea avara r 

s. oval is 
Triodopsis albolabris r 

Vallonia costata 
V. pulchella c 
Ventridens suppressus 
Zonitoides arboreus 

MICHIGAN - 33. Livingston County, Edwin S. George 
Reserve, artificial communities: open field communities, 
subdivision slopes and valleys. The most favorable type 
of open field community is to be found on the slopes and 
in the drier valley bottoms. The best mollusk habitats 
are relatively undisturbed fields having a sandy, calcare-
ous soil (sometimes mixed with till); the best indicator 
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of this optimum type of terrain is the presence of red 
cedars. The poorest habitat complex is to be found on 
east slopes which have considerable ground water; it is 
indicated by Equisetum hyemale. In general aspect these 
fields are characterized by open grassy areas dotted 
with patches of wild grape and old field growths of 
J uniperus virginiana, a few scattered hickories, elms, 
ash, and white oaks. Important vegetation cover includes 
Os try a virgznzana, J uniperus depressa, Rubus spp., 
Arctium minus, Leonurus cardiaca, Verbascum thapsus, 
grasses, and mosses. On the best types of land the mol-
lusks occur with a frequency of about 5 individuals a 
square foot, or about 217,800 an acre. Archer, 1939, 
p. 11. Abbreviations as for MICHIGAN - 10. 
Land gastropods: 

Anguispira altemata c 
Deroceras laeve 
Euconulus chersinus 
Gastrocopta armifera c 
G. contracta r 
G. pentodon 
Hawaiia minuscula 
Helicodiscus para/le/us 
N esovitrea electrina 
Philomycus rushi 
Punctum minutissimum r 
Pupoides albilabris 
Retinella indentata r 
Stenotrema fratemum 
Succinea avara 
S. ova/is 
T riodopsis al bolabris 
Va/Ionia pulchella 
Ventridens suppressus 
Zonitoides arboreus 

c 
r 

c 
c 

MICHIGAN - 34. Livingston County, Edwin S. George 
Reserve, artificial communities: open field communities, 
subdivision summits. The upland areas comprise open 
eroded uplands of sands and clays. Although cultivation 
and grazing have ceased on the summits and the slopes 
below, there is some browsing pressure exerted by deer, 
as indicated by the lack of any young ground hemlock 
(]uniperus depressa). Undoubtedly, the summits will be 
the last areas to revert to forest cover. The vegetation is 
characterized by grasses, mullein, milkweed, brambles, 
Rhus typhina, R. glabra, Lespedeza, Tanacetum vulgare, 
and a few thickets of sassafras, oak, and hickory sap-
lings. None of the mollusks are very abundant here. 
Archer, 1939, p. 11-12. Abbreviations as for MICHi-
GAN - 10. 
Land gastropods: 

Deroceras la eve 
Euconulus chersinus 
Gastrocopta pentodon 
Hawaiia minuscula 
Helicodiscus para/le/us 
Nesovitrea electrina 

Stenotrema fratemum 
Succinea avara 
Triodopsis albolabris 
Va/Ionia pulchella 
Zonitoides arboreus 

r 

r 

MICHIGAN - 35. Livingston County, Edwin S. George 
Reserve, artificial communities: cultivated field com-
munity. No cultivated fields occur within the grounds of 
the Reserve today, but a good example of this community 
is to be found across the road on the south side of the 
property. Although snails and slugs are scarce or absent 
on recently plowed land, they are apt to be rather common 
on fallow land among the weeds. Archer, 1939, p. 12. 
Abbreviations as for MICHIGAN - 10. 
Land gastropods: 

Deroceras laeve r 
Gastrocopta armifera c 
Vallonia costata 
V. pulchella c 

MICHIGAN - 36. Livingston County, Edwin S. George 
Reserve, artificial communities: pasture community. 
Examples of this type of community are to be found 
adjacent to the preceding community. Most of them are 
overgrazed, and the grass cover has been partly replaced 
by other types of weeds. Snails are apt to be scarce in 
such pastures except where thickets of brambles, wild 
grape, thistles, witch hazel, and stumps and logs furnish 
protection. Archer, 1939, p. 12. Abbreviations as for 
MICHIGAN - 10. 
Land gastropods: 

Anguispira altemata 
Deroceras laeve 
Gastrocopta pentodon 
Stenotrema hirsutum 
Oxyloma retusa 
Succinea avara 
Triodopsis albolabris 
Zonitoides arboreus 

r 

r 

MICHIGAN - 37. Livingston County, Edwin S. George 
Reserve, artificial communities: pasture pool community. 
The pools located in the pastures of the preceding com-
munity are subject to some trampling by cattle that come 
for water. Archer, 1939, p. 13. Abbreviations as for 
MICHIGAN - l 0. 
Freshwater lung-breathing gastropods: 

Aplexa hypnorum 
Fossaria parva 
Stagnicola palustris 

r 

MICHIGAN - 38. Livingston County, Edwin S. George 
Reserve, artificial communities: edificarian community. 
Although mollusks in southern Michigan seldom invade 
houses there are a few species that are associated with 
sheds and outhouses. A larger fauna is associated with 
the ruined foundations and ce liars of old houses, and 
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since these areas present xeric conditions, it is of inter-
est to note the fauna that affects such habitats. There 
are very few buildings maintained in the Reserve, but 
under boards, stones, and bricks of a ruined farmhouse 
in the southwest corner of the area three species occur. 
Archer, 1939, p. 13. Abbreviations as for MICHIGAN - 10. 
Land gastropods: 

Euconulus chersinus 
Vallonia pulchella c 
Zonitoides arboreus c 

MICHIGAN - 39. Livingston County, Edwin S. George 
Reserve, erosion communities: rock piles and gullies. 
The sandy soil in Livingston County is somewhat sus-
ceptible to rapid erosion on unprotected slopes and 
seems to have a high ratio of silicon to iron and alumi-
num (molecular ratio higher than 2). Most of the more 
actively eroding gullies on the Reserve have either been 
blocked by piles of rocks or else are being protected by 
a growth of grass or willow saplings. The rock piles 
are often overgrown by brambles and wild grape. Archer, 
1939, p. 13. Abbreviations as for MICHIGAN - 10. 
Land gastropods: 

Anguispira altemata c 
Euconulus chersinus 
Hawaiia minuscula 
Helicodiscus parallelus 
Stenotrema fratemum 
Zonitoides arboreus 

MICHIGAN - 40. Delta County: banks of the Bark 
River, about 5.5 miles southeast of the town of Bark 
River. This list is of interest for two reasons: first, 
because of the careful listing of associates of Hender-
sonia occulta in the northernmost reaches of its range, 
and, second, because of the quantitative data given. The 
percentages calculated, based on 116 individuals, are 
only approximate since no statement is made on the 
number of H. occulta collected and only its associates 
are listed. Van der Schalie, 1939b, p. 3. 

Freshwater gill-breathing gastropods: 
Campeloma decisum (drift) 

Land gastropods: 
Allogona profunda 
Anguispira altemata 
Cionella lubrica 
Columella edentula 
Deroceras laeve 
Discus cronkhitei catskillensis 
Euconulus chersinus polygyratus 
Castrocopta contracta 
Helicodiscus parallelus 
Hendersonia occulta 
Nesovitrea binneyana 
Oxyloma retusa 
Stenotrema fratemum 
Strobilops labyrinthica "virgo" 

PTI 

0.85 

7. 75 
17. 25 
0.85 
0.85 
2.58 

14.66 
1. 73 
0.85 
3.45 

5.18 
1. 73 
1. 73 
6.04 

Succinea avara 
Triodopsis albolabris 
Vertigo elatior 
Zonitoides arboreus 

1.73 
3.45 
3.45 

25.87 

MICHIGAN -41. Huron River, habitat type 1: lakes 
without an outlet and lacking solid shoals. This type of 
marshy lake is surrounded by very soft shoals on which 
only shells of the "floater" type seem to be able to live. 
There are not many of these lakes in the Huron River 
drainage. Two examples, Harvey Lake and Wolverine 
Lake, may be cited. Such lakes harbor but one species: 
a thin-shelled swollen form, capable of maintaining itself 
on a soft substratum. Van der Schalie, 1938, p. 24; table 
III, p. 29. This study was concerned only with the 
Naiades. It is scarcely necessary to mention that Sphae-
riidae and freshwater gastropods also occur in these 
associations (MICHIGAN - 41-54). 
Naiades: 

Anodonta grandis common 

MICHIGAN -42. Huron River, habitat type 2: lakes 
without an outlet and having at least one firm shoal. 
The shoal may be composed of sand or gravel, or a com-
bination of both, or, at times, a mixture of fine sand, 
mud, and marl. The important condition, however, is that 
there be a firm shoal, the texture of which is not too 
hard for the mussels to embed themselves and move. A 
majority of the lakes in the system be long to this type. 
Examples are Duck, Grass, Wild Goose, Pleasant, Cedar, 
Cooley, Oxbow, and Whitmore Lakes. Invariably the 
fauna of a lake of this kind consists of only two species. 
Van der Schalie, 1938, p. 24; table III, p. 29. 
Naiades: 

Anodonta grandis 
Lampsilis radiata siliquoidea 

common 
abundant 

MICHIGAN - 43. Huron River, habitat type 3: larger 
lakes having a sizable outlet and, usually, an inlet. In 
these lakes there are usually more or less firm shoals 
composed of sand and gravel or of fine mud. White, Reed, 
and Union are lakes of this type. They produce, in addi-
tion to the two species common to lakes of type 2, a 
third species. Van der Schalie, 1938, p. 24; table III, 
p. 29. 
Naiades: 

Anodonta grandis 
Lampsilis radiata siliquoidea 
L. ventricosa 
Strophitus undulatus 

common 
common 
rare 
common 

MICHIGAN-44. Huron River, habitat type 4: lakes 
arranged to form a chain series. These might well be 
classed under the previous type (type 3) because most 
of the physical and chemical conditions are the same. 
Yet, in such lakes we find a slight change in the fauna, 
in that Strophitus undulatus. though it may be present, 
often is not. In its stead is Lampsilis ventricosa 
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(Barnes), a species common to the river, but entering 
lakes arranged in a chain series. An example of such a 
series of lakes is Lower, Middle, and Upper Straits. 
Van der Schalie, 1938, p. 24-25; table III, p. 29. 
Naiades: 

Anodonta grandis 
Lampsilis radiata siliquoidea 
L. ventricosa 
Strophitus undulatus 

common 
common 
common 
rare 

MICHIGAN-45. Huron River, habitat type 5: lakes of 
the river-lake type. R. E. Coker (1914, p. 9) has defined 
this type of lake as follows: "By 'river-lake,' I mean 
such a body of relatively still water as would ordinarily 
be called a lake, which is yet intimately connected with 
a river, either as interpolated in the course of a river, or 
as an arm of a river." Within the Huron drainage there 
are several of these lakes: Commerce, Proud, Strawberry, 
Gallagher, Whitewood, and Base Line. Each of these 
appears as an expansion of the river. The physical fea-
tures are, for the most part, similar to those of other 
lakes, but the one outstanding distinction is regular 
renewal of water. There is a marked increase in the num-
ber of species. Van der Schalie, 1938, p. 25; table III, 
p. 29. 
Naiades: 

Anodonta grandis common 
Dysnomia triquetra rare 
Elliptio dilatatus rar.e 
Lampsilis radiata siliquoidea corQmon 
L. ventricosa common 
Strophitus undulatus common 
Villosa iris rar~ 

MICHIGAN - 46. Huron River, habitat type 6: very 
small creeks or brooks, about 3 feet wide. These creeks, 
with mud, sand, or sand and gravel bottoms, seem almost 
too small to be of any faunistic significance. Ordinarily, 
such streams yield very little, but they may· contain one 
species, provided they have a constant flow such as 
would be supplied by a permanent spring. Within the 
drainage two examples of this type have been investi-
gated: Brewery Creek, which flows into the Huron at Ann 
Arbor, and a small creek north of Williamsville Lake in 
Livingston County. Both have yielded Lasmigona com-
pressa. Where such a stream becomes just a little larger, 
Anodontoides f erussacianus is usually added to the 
fauna. Van der Schalie, 1938, p. 25; table III, p. 29. 
Naiades: 

Anodontoides f erussacianus 
Lasmigona compressa 

rare 
common 

MICHIGAN - 47. Huron River, habitat type 7: small 
creeks, about 10 feet in width. Creeks of this type have 
a depth of 1-3 feet, a constant supply of clear water, and 
flow over a mud, sand, or sand and gravel bottom. Exam-
ples are Davis Creek and Honey Creek above Pinckney, 
both in Livingston County, and Fleming Creek, Washtenaw 

County. The fauna of these streams is very characteris-
tic and usually includes all or any of four species. 
Van der Schalie, 1938, p. 25; table III, p. 29. 
Naiades~ 

Alasmidonta calceolus 
Anodontoides f erussacianus 
Lasmigona compressa 
Strophitus undulatus 
Villosa iris 

abundant 
abundant 
abundant 
common 
rare 

MICHIGAN - 48. Huron River, habitat type 8: large 
creeks having a width of more than 10 feet. These 
streams have a depth of 1-3 feet; the bottom is mud, 
sand, sand and gravel, or glacial till. This type has 
practically the same conditions as the one which pre-
cedes it, but it differs mainly in size. In fact, the head-
waters of a creek may be of type 7, while the lower 
reaches may become type 8. This is true of Honey Creek, 
above and below Pinckney. The lower reaches of Mill 
Creek, Washtenaw County, also belong to this type. With 
an increase in size, two species are added. Whereas 
normally four species live in a stream of type 7, six 
commonly inhabit a stream of type 8. Van der Schalie, 
1938, p. 26; table III, p. 29. 
Naiades: 

Alasmidonta calceolus 
A. marginata 
Anodonta grandis 
Anodontoides f erussacianus 
E lliptio dilatatus 
Lampsilis radiata siliquoidea 
Lasmigona compressa 
Strophitus undulatus 
Villosa iris 

abundant 
rare 
rare 
common 
common 
rare 
common 
common 
common 

MICHIGAN - 49. Huron River, habitat type 9: small 
river. Examples are Portage River, Livingston County, 
and the Huron River from Commerce Lake through Milford 
to the backwaters of Kent Lake. Much variation exists 
in such long stretches of river and yet the general hab-
itat conditions and the fauna are rather typical in these 
areas. The stream has now assumed the appearance of a 
small river. It has a width of 20-50 feet, and there is an 
abundant supply of water which flows uniformly at a 
rate of 4-5 miles an hour over a solid bottom of sand and 
gravel and a mixture of mud and sand. The depth is not 
uniform, varying from broad shoal areas covered with 
only 6 inches of water to pools 4 or 5 feet deep and lined 
with sand or mud. There is a remarkable increase in the 
number of species which occupy such a habitat. Not only 
do all the species common to the larger creeks remain, 
but also several which are characteristic of small river 
conditions are added. Van der Schalie, 1938, p. 26; 
table III, p. 29. 
Naiades: 

Alasmidonta calceolus rare 
A. marginata 
Anodonta grandis 

common 
rare 
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A. imbecillis 
Anodontoides ferussacianus 
Dysnomia triquetra 
Elliptio dilatatus 
Lampsilis fasciola 
L. radiata siliquoidea 
L. ventricosa 
Lasmigona compressa 
Ptychobranchus fasciolare 
Strophitus undulatus 
Villosa iris 

rare 
common 
rare 
abundant 
abundant 
rare 
rare 
common 
abundant 
common 
abundant 

MICHIGAN - 50. Huron River, habitat type 10: medium-
sized river. The part of the main river which lies be-
tween the Ann Arbor-Brighton highway (U.S. 23) bridge 
north of Whitmore Lake and the backwaters of Strawberry 
Lake be longs in this category. The river here has a 
width of 50-70 feet. There is a steady current which 
flows about 4 miles an hour over the shoals and becomes 
very sluggish where the river widens and deepens in the 
marshy areas. The solid shoals are largely composed of 
a mixture of grave 1 and sand, and the vegetation is typi-
cally sparse. Under such conditions the largest numbers 
of mussels, both in species and in individuals, are 
found. In other places the bottom becomes somewhat 
irregular and is then often composed of patches of weed 
on a muddy substratum. These situations are usually 
less productive. There are also areas where the shores 
become marshy, the river deepens, the bottom is covered 
with a dense mat of vegetation, and the current is slug-
gish. Usually, such places harbor considerably fewer 
species than do the hard shoals. Van der Schalie, 1938, 
p. 27; table III, p. 29. 
Naiades: 

Alasmidonta marginata 
A. calceolus 
Anodonta grandis 
Dysnomia triquetra 
Elliptio dilatatus 
Lampsilis fasciola 
L. radiata siliquoidea 
L. ventricosa 
Lasmigona compressa 
L. costata 
Ligumia recta latissima 
Ptychobranchus fasciolare 
Strophitus undulatus 
Villosa iris 

common 
rare 
rare 
common 
abundant 
common 
rare 
common 
rare 
common 
rare 
common 
common 
abundant 

MICHIGAN-51.Huron River, habitat type 11: river 
of fairly large size. This zone, found in the region be-
tween the outlet of Base Line Lake and Ann Arbor, 
somewhat resembles that discussed under type 10; it 
differs in that the river is without the pools, the low 
marshy areas, and the lakelike river expansions common 
to that zone. The water, except where art if ic ially 
dammed, flows over a hard bottom of stones, coarse 
gravel, and sand. Rapids occur in several places. The 

width varies from 90 to 125 feet, and the depth in the 
productive areas is 6 inches to about 4 feet. The vegeta-
tion in these areas is sparse. The list of species is 
similar to that given under type 10, but with the addition 
of Cyclonaias tuberculata, which is abundant among the 
stones and coarse grave 1 in the rapids. Some of the 
species enumerated under type 10 become scarce in this 
zone. Van der Schalie, 1938, p. 27; table III, p. 29. 
Naiades: 

Alasmidonta marginata 
A.nodonta grandis 
A. imbecillis 
Cyclonaias tuberculata 
Dysnomia triquetra 
E lliptio dilatatus 
Lampsilis fasciola 
L. radiata siliquoidea 
L. L'entricosa 
Lasmigona costata 
Ligumia recta latissima 
Ptychobranchus fasciolare 
Strophitus undulatus 
\'illosa iris 

rare 
rare 
rare 
abundant 
rare 
abundant 
common 
rare 
rare 
rare 
rare 
common 
rare 
common 

~ICHIGAN - 52. Huron River, habitat type 12: large 
river. Much of this zone, which lies between the Ford 
Dam above Rawsonville and Flat Rock, has been changed 
by power dams and by pollution from the garbage reduc-
tion plant at French Landing. However, those areas in 
the river itse If which are still productive have a charac-
teristic ecology and fauna. The width of the river varies 
from 100 to 150 feet. The bottom is not hard gravel as in 
the previous zone, but is sandy mud, sand, or clay, with 
relatively little vegetation. The depth is normally 4-8 
feet. In this zone Elliptio dilatatus and Ptychobranchus 
fasciolare become very scarce, and Lampsilis fascia/a 
and Lampsilis radiata siliquoidea disappear almost 
entirely. Dysnomia triquetra is absent. Van der -Schalie, 
1938, p. 27-28; table III, p. 29. 
Naiades: 

Actinonaias carinata 
Alasmidonta marginata 
Anodonta grandis 
A. imbecillis 
Carunculina parva 
Cyclonaias tuberculata 
Elliptio dilatatus 
Fusconaia f lai·a 
Lampsilis f asciola 
L. radiata siliquoidea 
L. 1·entricosa 
Lasmigona complanata 
L. costata 
Ligumia recta latissima 
Ptychobranchus fasciolare 
\'illosa fabalis 
\'. iris 

common 
rare 
rare 
common 
common 
common 
rare 
common 
rare 
rare 
rare 
common 
rare 
rare 
rare 
common 
rare 
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MICHIGAN - 53. Huron River, habitat type 13: im-
pounded waters above artificial dams. These are found 
within the zone delimited under type 12. The bottom in 
these backwaters is of fine mud. This habitat is pecul-
iar in that Alasmidonta calceolus and Anodontoides 
ferussacianus, which are typical creek forms, were 
found. They were scarce and their occurrence must be 
considered at least unusual, if not abnormal. Van der 
Schalie, 1938, p. 28; table III, p. 29. 
Naiades: 

Alasmidonta calceolus 
Anodonta grandis 
A. imbecillis 
Anodontoides f erussacianus 
Carunculina parva 
Lampsilis ventricosa 
Lasmigona complanata 
Ligumia recta latissima 

rare 
rare 
rare 
rare 
abundant 
rare 
abundant 
rare 

MICHIGAN - 54. Huron River, habitat type 14: lower 
river. Close to the mouth of the river an invasion of Lake 
Erie species occurs. Some of these invading species go 
upstream as far as Flat Rock. This zone contains a 
fauna which is somewhat different from that discussed 
under type 12. The river between Flat Rock and Rock-
wood is deep, about 80 feet wide, and flows over a more 
or less firm bottom of patches of clay and gravel. Vege-
tation is very sparse. There are practically no shells 
in the clay areas, but there is a rich fauna in the gravel. 
In addition to the species listed under type 12, the fol-
lowing are found as invaders from Lake Erie. Apparently 
Lasmigona complanata, which was very common in types 
12 and 13, does not occur in this zone. Van der Schalie, 
1938, p. 28; table III, p. 29. 
Naiades: 

Dysnomia triquetra 
Ligumia nasuta 
Obovaria subrotunda 
Quadrula pustulosa 

rare 
rare 
rare 
rare 

MICHIGAN - 55. Hillsdale County: St. Joseph River, 
1 mile south of Litchfield. Van der Schalie, 1936, p. 526. 
Only the Naiades are listed by Van der Schalie for this 
series of associations (MICHIGAN - 55-68). Sphaeriids 
and freshwater gastropods also occur, of course, in these 
associations, but they were outside the scope of his 
study. Numbers of specimens are too small to yield 
significant percentages but they are a measure of relative 
abundance in each association. 
Naiades: 

Anodonta grar.dis 
Elliptio dilatatus 
Fusconaia f lava 
Lasmigona compressa 
L. costata 
Strophitus undulatus 

2 
3 
8 
3 

MICHIGAN - 56. Calhoun County: St. Joseph River, 

6 miles northeast of Tekonsha. Van der Schalie, 1936, 
p. 526. 
Naiades: 

Actinonaias carinata 
Alasmidonta calceolus 
A. marginata 
Elliptio dilatatus 
Fusconaia /lava 
Lampsilis ventricosa 
Lasmigona costata 
Strophitus undulatus 
Villosa iris 

1 
4 
1 
8 

4 
2 
2 

10 

MICHIGAN - 57. Calhoun County: St. Joseph River at 
Tekonsha. Van der Schalie, 1936, p. 526. 
Naiades: 

Actinonaias carinata 
A. ellipsiformis 
Alasmidonta calceolus 
A. marginata 
Anodontoides f erussacianus 
E lliptio dilatatus 
Fusconaia /lava 
Lampsilis ventricosa 
Lasmigona costata 
Strophitus undulatus 
Villosa iris 

16 
9 
3 
1 

20 
4 

19 
1 

10 
2 

MICHIGAN - 58. Branch County: Hog Creek, 2 miles 
southeast of Union City. Van der Schalie, 1936, p. 526. 
Naiades: 

Actinonaias carinata 
A. ellipsiformis 
Elliptio dilatatus 
Villosa iris 

2 
1 
2 
2 

MICHIGAN - 59. St. Joseph County: St. Joseph River, 
2 miles south of Leonidas. Van der Schalie, 1936, p. 526. 
Naiades: 

Actinonaias carinata 
A. ellipsiformis 
Alasmidonta marginata 
Dysnomia triquetra 
Elliptio dilatatus 
Lampsilis ventricosa 
Pleurobema cordatum coccineum 
Strophitus undulatus 
Villosa iris 

11 
15 

3 
1 
8 

1 
3 

13 

MICHIGAN-60. St. Joseph County: St. Joseph River 
drainage, Nottawa Creek, 2 miles west of Leonidas. 
Van der Schalie, 1936, p. 526. 
Naiades: 

Actinonaias carinata 
A. ellipsiformis 
Lampsilis radiata siliquoidea 
L. ventricosa 
Strophitus undulatus 

2 

2 
3 
6 
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MICHIGAN - 61. St. Joseph County: St. Joseph River, 
3 miles northwest of Three Rivers. Van der Schalie, 
1936, p. 526. 
Naiades: 

Actinonaias ellipsiformis 
Alasmidonta marginata 
Anodonta grandis 
Elliptio dilatatus 
Fusconaia /lava 
Strophitus undulatus 

23 

1 
2 

MICHIGAN - 62. St. Joseph County: St. Joseph River 
drainage, Portage River, 4 miles northeast of Three 
Rivers. Van der Schalie, 1936, p. 526. 
Naiades: 

Actinonaias ellipsiformis 
Elliptio dilatatus 
Lampsilis ventricosa 
Villosa iris 

6 
1 
4 

14 

MICHIGAN - 63. St. Joseph County: St. Joseph River 
drainage, Prairie River, 2 miles southeast of Three 
Rivers. Van der Schalie, 1936, p. 526. 
Naiades: 

Actinonaias carinata 
A. ellipsiformis 
Alasmidonta marginata 
Cyclonaias tuberculata 
Elliptio dilatatus 
Fusconaia /lava 
Strophitus undulatus 
Villosa iris 

12 
3 
2 
2 
5 
1 
1 
3 

MICHIGAN - 64. St. Joseph County: St. Joseph River 
drainage, White Pigeon River, at White Pigeon. Van der 
Schalie, 1936, p. 526. 
Naiades: 

Actinonaias carinata 
Elliptio dilatatus 
Fusconaia f lava 
Lampsilis ventricosa 
Villosa iris 

2 
2 
2 
1 
3 

MICHIGAN - 65. St. Joseph County: St. Joseph River 
at Mottville. Van der Schalie, 1936, p. 526. 
Naiades: 

Actinonaias carinata 
A. ellipsiformis 
Alasmidonta marginata 
Anodontoides ferussacianus 
C yclonaias tuberculata 
Elliptio dilatatus 
Fusconaia f lava 
Lampsilis ventricosa 
Lasmigona costata 
Pleurobema cordatum cocczneum 
Strophitus undulatus 
Villosa iris 

16 
7 
2 
1 
1 
8 

14 
1 
3 
4 

18 

MICHIGAN - 66. Cass County: St. Joseph River drain-
age, Spring Run, 3 miles west of Mottville. Van der 
Schalie, 1936, p. 526. 
Naiades: 

Elliptio dilatatus 2 
Lasmigona compressa 
Villosa iris 5 

MICHIGAN - 67. Berrien 
drainage, Dowagiac Creek 
1936, p. 526. 
Naiades: 

County: St. Joseph River 
at Niles. Van der Schalie, 

Anodontoides ferussacianus 
Elliptio dilatatus 4 
Lasmigona complanata 1 
V illosa iris 2 

MICHIGAN - 68. Berrien County: St. Joseph River at 
St. Joseph. Van der Schalie, 1936, p. 526. 
Naiades: 

Anodonta grandis 

MINNESOTA - 1. Itasca County: north end of North 
Star Lake. Forest of pine, spruce, hemlock, maple, white 
cedar or arbor vitae, balsam fir, aspen, birch, all mostly 
second growth; soil rich in forest debris, with a few 
patches of moss and rotting stumps of trees. Land snails 
collected from mat of forest debris. F. C. Baker, 1935b, 
p. 260, station 1. No abundance data. 
Land gastropods: 

Cionella lubrica 
Discus cronkhitei 
Euconulus fulvus 
,\'esovitrea binneyana 
Strobilops labyrinthica 
Zonitoides arboreus 

MINNESOTA - 2. Itasca County: south end of Little 
North Star Lake. Forest of birch, aspen, maple, cedar, 
fir, hemlock; forest floor with little vegetation but cov-
ered with mat of leaves and debris; many fallen tree 
trunks and old stumps. Snails abundant in the debris, 
under started bark, and about old stumps. F. C. Baker, 
1935b, p. 260-261, station 2. No abundance data. 
Land gastropods: 

Discus cronkhitei 
Euconulus fulvus 
Helicodiscus parallelus 
.\"esovitrea binneyana 
Strobilops labyrinthica 
Vallonia gracilicosta 
Zonitoides arboreus 

MINNE SOT A - 3. Itasca County: hillside woodland 
north of Camp Idlewild, between North Star Lake and 
Little North Star Lake. Forest as in MINNESOTA- I. 
Mollusks collected from debris on forest floor; the 
largest number of land mollusks was found at this 
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station. F. C. Baker, 1935b, p. 261, station 3. No abun-
dance data. 
Land gastropods: 

Carychium .. exile canadense" 
Cione/la lubrica 
Discus cronkhitei 
Gastrocopta tappaniana 
Hawaiia minuscula 
N esovitrea binneyana 
Striatura milium 
Strobilops labyrinthica 
Succinea ova/is 
Vertigo ventricosa 
Vitrina limpida 
Zonitoides arboreus 

MINNESOTA - 4. Itasca County: low, marshy woods 
north of Little North Star Lake. Fore st of birch, cedar, 
tamarack; forest itself dark with little or no ground vege-
tation but with many logs and stumps. The ground is very 
uneven, filled with deep holes, largely the root cavities 
of fallen trees. Ostrich ferns, nodding trillium, and 
horsetail are the most abundant vegetation at edge of 
forest. Mollusks abundant under started bark, under wet 
pieces of bark or wood, and under debris. F. C. Baker, 
1935b, p. 261-262, station 4. No abundance data. 
Land gastropods: 

Anguispira altemata 
Carychium .. exile canadense" 
Cione/la lubrica 
Discus cronkhitei 
Euconulus fulvus 
Gastrocopta tappaniana 
Helicodiscus para/le/us 
N esovitrea binneyana 
Strobilops labyrinthica 
Vertigo ventricosa 
Zonitoides arboreus 

MINNESOTA- 5. Itasca County: north end of North 
Star Lake, same location as MINNESOTA - 1. Snails 
under rotting stumps of birch. F. C. Baker, 1935b, p. 262, 
station 5. No abundance data. 
Land gastropods: 

Carychium .. exile canadense" 
Cione/la lubrica 
Discus cronkhitei 
Euconulus fulvus 
Helicodiscus para/le/us 
Nesovitrea binneyana 
Strobilops labyrinthica 
Vallonia gracilicosta 
Zonitoides arboreus 

MINNESOTA - 6. Itasca County: shore of North Star 
Lake at Camp ldlewild. Grass-covered shore about 3 feet 
above water line. Snails on pieces of bark and wood. 
F. C. Baker, 1935b, p. 262, stations 6 and 9. No abun-
dance data. 

Land gastropods: 
Oxyloma retusa 
Strobilops labyrinthica 
Zonitoides arboreus 

MINNESOTA- 7. Itasca County: rolling, hilly wood-
land south of Camp ldlewild, morainic in character, high 
ground interspersed with low areas bordering the lake. 
Forest (of upland) of pine, spruce, cedar, hemlock, 
aspen, birch, maple, basswood; ground cover (in August) 
of asters, several species of ferns, goldenrod, several 
species of violets, jewelweed, and, rarely, nodding tril-
lium; ground material of forest debris. Snails found under 
logs and in forest debris, quite abundant. F. C. Baker, 
1935b, p. 262, stations 7 and 10. 
Land gastropods: 

Discus cronkhitei 
Euconulus fulvus 
H elicodiscus para/le /us 
N esovitrea binneyana 
Planogyra asteriscus 
Striatura milium 
Strobilops labyrinthica 
Succinea ova/is 
Vitrina limpida 
Zonitoides arboreus 

MINNESOTA-8. Itasca Counry: rolling, hilly wood-
land south of Camp ldlewild; rather high hills rising from 
low, swampy areas. Logged and burned over; woods 
rather open and ground with little vegetation, usually. 
Summit of hills with pine, birch. aspen, and basswood, 
all second growth; an occasional pine of the original 
forest. Low areas with willow, birch, and aspen; border-
ing bogs with sedge, cattails, horsetails, etc. Snails 
absent from higher hills and apparently rare in low places 
under debris. F. C. Baker, 1935b, p. 262, stat.ion 8. 
Land gastropods: 

Cione/la lubrica 
Discus cronkhitei 
Strobilops labyrinthica 
Zonitoides arboreus 

MINNESOTA- 9. Itasca County: west shore of North 
Star Lake. Water 1 foot deep; mud bottom. Vegetation 
Chara and Potamogeton. F. C. Baker, 1935b, p. 262, 263, 
station 11. No abundance data. 
Freshwater gill-breathing gastropods: 

Amnicola limosa 
A. lustrica "decepta" 
Valvata tricarinata 

Freshwater lung-breathing gastropods: 
Ace/la haldemani 
Bulimnea megasoma 
Ferrissia para/le/a 
Gyraulus parvus 
Physa gyrina 

MINNESOTA - 10. Itasca Counry: west shore of north 
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bay, North Star Lake. Water 2-3 feet deep (1 m); sandy 
silt and mud bottom. Vegetation Chara, Potamogeton, 
Vallisneria, Scirpus, Lemna, Nymphaea, Castalia, Myrio-
phyllum. Amnicola and Valvata obtained by sweeping 
Chara with Walker dredge; Pisidium and Sphaerium in 
mud bottom; Physa and Helisoma in vegetation. F. C. 
Baker, 1935b, p. 263, stations 12, 14, and 18. No abun-
dance data. 
Sphaeriidae: 

Pisidium (2 species) 
Sphaerium sulcatum 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
A. lustrica ''decepta" 
Valvata tricarinata 

Freshwater lung-breathing gastropods: 
Gyraulus parvus 
Helisoma anceps striatum 
H. campanulatum 
H. trivolvis "macrostomum" 
Lymnaea stagnalis jugularis 
Physa gyrina 

MINNE SOT A - 11. Itasca County: north shore of north 
bay, North Scar Lake. Water 2-3 feet deep. Vegetation as 
at stations 12, 14, and 18. Snails mostly on underside of 
water lily leaves; Amnicola on Chara. F. C. Baker, 
1935b, p. 263, 264, stations 16 and 17. No abundance 
data. 

l la. On bottom. 
Sphaeriidae: 

Pisidium (2 species) 
Sphaerium sulcatum 
l lb. On Chara. 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
A. lustrica "decepta" 
Valvata tricarinata 

Freshwater lung-breathing gastropods: 
Helisoma anceps striatum 
H. campanulatum 
Physa gyrina 
llc. On pond lily leaves. 

Freshwater lung-breathing gastropods: 
Helisoma anceps striatum 
H. campanulatum 
H. trivolvis "macrostomum" 
Laevapex f uscus 
Lymnaea stagnalis jugularis 
Physa gyrina 

MINNESOTA - 12. Itasca County: ditch beside road 
near Camp ldlewild, North Star Lake. Water 2-8 inches 
deep; bottom of leaf debris in soft mud. Mollusks in 
debris. F. C. Baker, 1935b, p. 264, station 13. No abun-
dance data. 
Sphaer iidae: 

Pisidium sp. 

Freshwater lung-breathing gastropods: 
Gyraulus circumstriatus 

MINNESOTA - 13a. Itasca County: bay northeast side 
of North Star Lake. Water 2-3 feet deep (1 m); rocky 
bottom near point, sand and sandy silt east of point; 
bottom shelves off very gradually into deep water, depth 
increasing very slowly. Sandy and rocky areas with Scir-
pus, bottom with much debris, including shells of dead 
mussels and gastropods. Living mussels abundant on 
sandy bottom where there is some Chara. The following 
species were collected from the bottom. F. C. Baker, 
1935b, p. 264-265, station 19. 
Naiades: 

Anodonta "kennicotti" 
Anodontoides modesta 
Lampsilis radiata stliquoidea "rosacea" 

Sphaeriidae: 
Pisidium (4 species) 
Sphaerium sulcatum 

Freshwater gill-breathing gastropods: 
Amnicola limosa 

Freshwater lung-breathing gastropods: 
Fossaria obrussa decampi 
H elisoma campanulatum 

MlNNESOT A- 13b. Itasca County: bay northeast side 
of North Star Lake, eastward from the point (13a). Bottom 
changes to sandy silt, almost mud. Vegetation assumes 
the character of that recorded in stations 12, 14, and 18. 
Gastropods were abundant at this station, mostly on the 
vegetation. F. C. Baker, 1935b, p. 265, station 19. 
Freshwater gill-breathing gastropods: 

Amnicola limosa 
Valvata tricarinata 

Freshwater lung-breathing gastropods: 
Fossaria obrussa decampi 
Gyraulus deflectus obliquus 
G. parvus 
Helisoma anceps striatum 
H. campanulatum 
Physa gyrina 
Promenetus exacuous 

Land gastropods: 
Oxyloma retusa (on pond lily leaves) 

MINNESOTA-14. Itasca County: shallow bar between 
upper lake and west bay of North Star Lake. Water 1-3 
feet deep; bottom soft muck composed of lake detritus 
from animal and plant debris. Vegetation very thick, 
consisting of Scirpus, several species of Potamogeton, 
water lilies (Nymphaea and Castalia), Vallisneria, 
Lemna, Myriophyllum, Chara, Nitella; Typha bordering 
shore. Mollusks from four subassociations (14a-14d). 
F. C. Baker, 1935b, p. 266, station 20. No abundance 
data. 

14a. On Chara and Nitella. 
Freshwater gill-breathing gastropods: 



70 PALEOECOLOGY 

Amnicola limosa 
Valvata tricarinata 

Freshwater lung-breathing gastropods: 
Helisoma campanulatum (rare) 
14b. On pond lily leaves. 

Freshwater gill-breathing gastropods: 
Amnicola limosa 

Freshwater lung-lreathing gastropods: 
Gyraulus parvus 
Helisoma anceps striatum 
H. campanulatum 
Physa gyrina 
14c. On Potamogeton and general mass vegetation. 

Freshwater lung-breathing gastropods: 
Helisoma anceps striatum 
H. campanulatum 
Lymnaea stagnalis jugularis 
Physa gyrina 
14d. From muddy shore, water 1 foot deep; bank of 

shore here is a floating log. Snails on bottom or floating 
on top of water. 
Freshwater lung-breathing gastropods: 

Bulimnea megasoma (laying eggs at this 
time, mid-August) 

Hefisoma trivolvis .,macrostomum" 
Lymnaea stagnalis jugularis 

MINNESOTA-15. Itasca County: Little North Star 
Lake, bordering shore. Water shallow, 1-3 feet deep; 
bottom mud or silt, in most places mucky. Vegetation 
Typha, Scirpus, Potamogeton, Nymphaea, Castalia, 
Lemna, Chara. F. C. Baker, 1935b, p. 266, station 21. 
No abundance data. 
N'aiades: 

Anodonta grandis "footiana" 
A. marginata 

Sphaeriidae: 
Pisidium (4 species) 
Sphaerium partumeium 
S. securis 
S. sulcatum 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
A. lustrica "decepta" 
Valvata tricarinata (000) 

Freshwater lung-breathing gastropods: 
Ace/la haldemani 
Anniger crista 
Bulimnea megasoma 
Gyraulus parvus 
Helisoma anceps striatum 
H. trivolvis ·~macrostomum" 
Lymnaea stagnalis jugularis 
Planorbula armigera 
Promenetus exacuous 
Stagnicola exilis 

MINNE SOT A - 16. Itasca County: shallow near south 

end of Little North Star Lake. Water 3 feet deep; muck 
bottom. Vegetation as at preceding station. Life on vege-
tation, obtained by sweeping with Walker dredge. F. C. 
Baker, 1935b, p. 266, station 22. No abundance data. 
Sphaeriidae: 

Pisidium (2 species) 
Sphaerium securis 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
A. lustrica "decepta" 
Valvata tricarinata (000)(100) 

Freshwater lung-breathing gastropods: 
Fossaria obrussa decampi 
Gyraulus deflectus obliquus 
G. parvus 
Helisoma anceps striatum 
H. campanulatum 
H. trivolvis ••macrostomum" 
Physa gyrina 
Promenetus exacuous 

Land gastropods: 
Oxyloma retusa 

MINNESOTA -17. Itasca County: Little North Star 
Lake, marl bed under peatlike stratum. Water 3 feet 
deep; marl bed of unknown depth. The species listed 
are either very recent fossils or shells of dead mol-
lusks on a marl bottom; the context does not indicate 
which is meant. F. C. Baker, 1935b, p. 266-267, station 
23. No abundance data. 
Sphaeriidae: 

Sphaerium partumeium 
S. securis 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
A. walkeri 
Valvata tricarinata (000) 

Freshwater lung-breathing gastropods: 
Armiger eris ta 
Fe"issia para/le/a 
Fossaria obrussa decampi 
Gyraulus altissimus 
G. deflectus obliquus 
Helisoma campanulatum 
Promenetus exacuous "megas" 

MINNESOTA - 18. Itasca County: North Bay, North 
Star Lake, shore at Camp ldlewild. Water 2-4 feet deep; 
sand bottom. Vegetation Chara and Scirpus. F. C. Baker, 
1935b, p. 267, stations 24 and 25. No abundance data. 
Naiades: 

Anodonta "kennicotti" 
A. marginata 
Anodontoides modesta 
Lampsilis radiata siliquoidea 

Freshwater gill-breathing gastropods: 
Amnicola limosa (on Chara) 
Valvata tricarinata (on Chara) 



LNING ASSEMBLAGES: NEW YORK 71 

Freshwater lung-breathing gastropods: 
Ferrissia parallela (in mussel shell) 

MINNESOTA-19. Itasca County: summer-dry pool 
between North Star Lake and Little North Star Lake. 
Dry in August and filled with sedge; bottom of leaf 
debris baked hard by sun. F. C. Baker, 1935b, p. 267, 
station 26. No abundance data. 
Sphaeriidae: 

Sphaerium occidentale 
Freshwater lung-breathing gastropods: 

Gyraulus circumstriatus 

MINNESOTA- 20. Itasca County: swale in woods 1 
mile east of Camp Idlewild. Dry in August and covered 
with dried pond scum ( Spirogyra). Shells under Spirogyra. 
F. C. Baker, 1935b, p. 267, station 27. No abundance 
data. 
Sphaeriidae: 

Pisidium (2 species) 
Freshwater lung-breathing gastropods: 

Aplexa hypnorum 
Promenetus umbilicatellus 

MINNESOTA- 21. Itasca County: stagnant pool on 
roadside half a mile east of Camp Idlewild. Shallow; 
muck bottom; water covered with Spirogyra. Mollusks 
abundant; only one species represented. F. C. Baker, 
1935b, p. 267, station 28. 
Freshwater lung-breathing gastropods: 

H elisoma trivolvis 

MINNE SOT A - 2 2. Koochiching County: Big Falls of 
Big Fork River, above falls in mud bottom near shore. 
No vegetation. F. C. Baker, 1935b, p. 268, station 29. 
No abundance data. 
Naiades: 

Lampsilis radiata siliquoidea 
L. ventricosa "occidens" 

Sphaeriidae: 
Sphaerium striatinum 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
Campeloma rufum 

Freshwater lung-breathing gastropods (in 
empty valves of Lampsilis); 

Ferrissia rivularis 
F. tarda 

Land gastropods (under logs, near shore): 
H elicodiscus parallel us 
Zonitoides arboreus 

NEW YORK - 1. Ontario County: large beach pond, 
east side of Canandaigua Lake, about 3 miles south of 
Canandaigua. The pond is about 3 acres in area, 2-4 feet 
deep, with waterweed and water milfoil. It is surrounded 
by 2 acres of vegetation, grading from forest trees and 
bushes to small water plants. Th!s is the type locality 

of Stagnicola palustris elodes (Say) described by Baker 
0932). The association is rather unusual as the species 
marked with asterisks are not usually found in beach 
ponds; this pond is explained by Baker as probably a 
small bay cut off from the main lake by a bar or beach. 
F. C. Baker, 1932, p. 288. No abundance data. 3 
Sphaeriidae: 

• Pisidium casertanum 
Sphaerium occidentale 

* S. securis 
Freshwater gill-breathing gastropods; 

* Valvata lewisi 
Freshwater lung-breathing gastropods: 

Aplexa hypnorum 
*Gyraulus "arcticus" 
• G. circumstriatus walkeri 
*G. deflectus obliquus 
*G. parvus 

H elisoma trivolvis 
• Physa gyrina elliptica 
* Promenetus exacuous 
• P. rubellus 

Stagnicola palustris elodes 

NEW YORK- 2. Oneida Lake: Nicholson Bay. This 
bay contains two characteristic and diverse habitats. 
F. C. Baker, 1916b, p. 36-39. 

2a. Habitat 1: west side of bay. Water 12-30 inches 
deep; bottom hard sand, with few boulders, several very 
large. Vegetation Dianthera, cattails, and sedge. At the 
outer or lake border there is an area of lake bulrush 
which extends into deeper water. Clams burrowing among 
the stones, and gastropods living on the stones and 
boulders. 
Naiades: 

E lliptio complanatus 
Lampsilis radiata 

Freshwater lung-breathing gastropods: 
H elisoma anceps 
H. campanulatum 
2b. Habitat 2: east side of bay. Water 2-5 feet deep; 

bottom sandy or silty. Vegetation abundant. Animal life 
notably abundant on the upper and lower sides of pond 
lily leaves and among submerged vegetation. 
Fresh water gill-breathing gastropods: 

Amnicola lustrica 
Freshwater lung-breathing gastropods: 

Acella haldemani 
Gyraulus hirsutus 
H elisoma campanulatum 
H. trivolvis 
Physa "ancillaria warreniana" 
Pseudosuccinea columella 

3. In the remaining entries of this chapter, if abundance 
data are not given, the reader should understand that 
none are available for the entry in question. 
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NEW YORK- 3. Oneida Lake: Fitzgerald Point. This 
point extends into the lake with shallow water for a 
distance of nearly 500 feet, at which point the depth 
increases more or less suddenly to 9 feet. Water 10-30 
inches deep; bottom of hard sand with many stones and 
boulders. Vegetation · Scirpus. F. C. Baker, 1916b, 
p. 40-42. 

3a. Clams in sand between stones; gastropods on 
stones and sand. The latter are so abundant as to give a 
"peppered" aspect to the bottom, and the clams are 
notably abundant, the posterior or siphon end protruding 
from the sand between the rocks. 
Naiades: 

Anodonta grandis "footiana" 
A. implicata 
Elliptio complanatus 
Lampsilis radiata 

Sphaeriidae: 
Sphaerium s triatinum 

Freshwater gill-breathing gastropods: 
Goniobasis livescens 

Freshwater lung-breathing gastropods: 
Stagnicola catascopium 
3b. Washed in from other habitats. 

Freshwater gill-breathing gastropods: 
Bulimus tentaculatus 
Somatogyrus a/ti/is 
S. subglobosus 
Val vat a tricarinata 
Viviparus contectoides 

Freshwater lung-breathing gastropods: 
H elisoma campanulatum 
Physa "ancillaria warreniana" 
P. "integra" 

NEW YORK - 4. Oneida Lake: bay between Fitzgerald 
and Milton Points. Several distinct habitats character-
ized by varying depths and diverse vegetation (4a-4c). 
F. C. Baker, 1916b, p. 42-45. 

4a. Sheltered bay at west end of station, protected 
from the rough waters of the lake by the heavy fringe of 
water willow, sedge, and bulrush, which forms an effec-
tual barrier. Water 1-4 feet deep; bottom sandy silt, vary-
ing in hardness. Vegetation zonal and variable. Snails 
on leaves of water lily. 
Freshwater lung-breathing gastropods: 

Ace/la haldemani 
H elisoma campanulatum 
Physa "ancillaria warreniana" 
Pseudosuccinea colu.mella 
4b. Cattail shore facing lake. There are three dis-

tinct cattail associations, each separated by a rounded 
point free from shore vegetation. There is little protec-
tion from the rough waters of the lake. Zone C (the only 
one with Mollusca): water 2-4 feet deep, bottom sandy 
silt. 
Sphaeriidae: 

Pisidium compressum "/aevigatum" 

P. variabile 
Pisidium (2 species) 
Sphaerium striatinum 

Freshwater gill-breathing gastropods: 
Amnicola lustrica 
Campeloma integrum 
Somatogyrus altilis 
S. subglobosus 
Valvata bicarinata normalis 

Freshwater lung-breathing gastropods: 
Gyraulus hirsutus 
Helisoma campanulatum 
4c. Zone D: water 2-4 feet deep; bottom sand or 

gravel with occasional boulders. Vegetation pickerel-
weed, bulrush, floating pondweed. 
Naiades: 

E lliptio complanatus 
Sphaeriidae: 

Pisidium compressum 
Sphaerium striatinum 

Freshwater gill-breathing gastropods: 
Amnicola lustrica 
Campeloma integrum 
Somatogyrus altilis 

Freshwater lung-breathing gastropods: 
Physa "ancillaria warreniana" 
Stagnicola catascopium 

common 

rare 
rare 

rare 
rare 
common 

uncommon 
uncommon 

NEW YORK- 5. Oneida Lake: bay between Fitzgerald 
and Milton Points. Habitat 3: rounded points separating 
NEW YORK- 4 habitats. The shores of these locations 
are bare. In one place the lake has undermined the shore, 
forming an overhanging bank about 1 foot above the 
water; the base of this bank, in a few inches of water, 
was the optimum habitat of Campeloma integrum. Two 
conspicuous zones are apparent (5a, 5b). F. C. Baker, 
1916b, p. 46-47. 

5a. Zone A: overhanging or vertical bank. Water 6 
inches deep; bottom sandy or stony. No vegetation, but 
in one place water celery has been washed on shore, 
forming a mat in which mollusks were abundant, eating 
the plant. 
Freshwater gill-breathing gastropods: 

Campeloma integrum abundant 
Freshwater lung-breathing gastropods: 

Helisoma "binneyi" common 
Lymnaea stagnalis lillianae rare 
Physa "ancillaria warreniana" rare 
Stagnicola catascopium rare 
5b. Zone B: water 12-36 inches deep; bottom hard 

sand with rocks and boulders. Vegetation bulrush, 
pickerelweed, water celery. 
Naiades: 

Anodonta cataracta 
Elliptio complanatus 
Lampsilis radiata 

Freshwater gill-breathing gastropods: 
Goniobasis livescens 

not common 
common 
not common 

abundant 
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Freshwater lung-breathing gastropods: 
Gyraulus hirsutus rare 
Helisoma campanulatum common 
Physa "ancillaria warreniana" abundant 
Stagnicola catascopium abundant 
5c. On the shelving shore of zone A the shells of 

many dead clams were observed, showing that these 
animals are abundant on the sandy bottom of zone B. 
Four species were noted. 
Naiades: 

Anodonta cataracta 
A. grandis "f ootiana" 
Elliptio complanatus 
Lampsilis radiata 

NEW YORK - 6. Oneida Lake: Milton Point. A narrow 
wedge-shaped piece of land extending well into the lake, 
fully exposed to the winds and waves from the south and 
east. The land is quite low and is doubtless covered 
with water during storms and periods of high wat~r; 
shallow water extends for a considerable distance into 
the lake. Water 1-2 feet deep; bottom very bouldery on 
hard sand. Helisoma and Physa were "evidently migrants 
from station V" (NEW YORK - 7). F. C. Baker, 1916b, 
p. 47, station IV. 
Naiades: 

E lliptio complanatus common 
Lampsilis radiata common 

Freshwater gill-breathing gastropods: 
Goniobasis livescens common 

Freshwater lung-breathing gastropods: 
Helisoma anceps rare 
H. campanulatum rare 
Physa "ancillaria warreniana" rare 
Stagnicola catascopium common 

NEWYORK-7.0neida Lake: Ice House Bay. A 
smail round indentation or bay, well protected from the 
winds and waves on the south, west, and north sides, 
but widely open on the east side. Water on the south and 
west shores is shallow, ranging from 1 to 3 feet in depth; 
bottom is bouldery except for small spots which are of 
hard sand. Vegetation is fairly uniform, consisting of 
bulrush and pondweed in habitat 1, the only one for 
which Mollusca are listed. The mollusks covered the 
bottom of this bay in great abundance. F. C. Baker, 
1916b, p. 48, 49, station V. 
Naiades: 

Anodonta cataracta 
Elliptio complanatus 

Freshwater gill-breathing gastropods: 
Goniobasis livescens 

Freshwater lung-breathing gastropods: 
H elisoma campanulatum 
H. trivolvis 
Lymnaea stagnalis lillianae 
Phys a "ancillaria warreniana". 
Stagnicola catascopium 
S. emarginata 

NEW YORK-8. Oneida Lake: head of Big Bay. The 
zonal character of the vegetation at this location is 
marked. For the distance of several hundred feet, an 
area of clear water, about 25 feet wide, borders the 
shore, the water being about 20 inches deep. This area 
is bordered by a wide zone of plants, in about 4 feet of 
water. The plants noted were bulrush, pickerelweed, 
floating pondweed, sweet-scented water lily, and cow 
lily. No mollusks were observed in chis sandy strip. 
Where the water became shallower, in spots 2-2.5 feet 
deep, water willow grows abundantly. Mollusks were 
noted here in but one situation. F. C. Baker, 1916b, 
p. 50-51, station VI. 
Freshwater lung-breathing gastropods: 

Physa "ancillaria warreniana" (on upper 
surface of Castalia odorata) 

NEW YORK- 9. Oneida Lake: Big Bay Creek. Big 
Bay Creek extends for over a mile into the swampy shore 
bordering the east side of Big Bay. At its mouth the 
water is 5 feet deep and about 20-25 feet wide; the water 
extends into the country for a long distance, forming a 
vast swamp, and it is impossible to judge the original 
size of the creek. The bottom is fine, sandy silt. The 
vegetation is zonal in arrangement. Mollusca only in 
zone B, water 5 feet deep; vegetation cow lily, floating 
pondweed, clasping-leaved pondweed. All mollusks on 
the upper and under surface of the cow lily. F. C. Baker, 
1916b, p. 51, station VII. 
Freshwater lung-breaching gastropods: 

H elisoma campanulatum 
Physa "ancillaria warreniana" 
P. gyrina 
Pseudosuccinea columella 

NEW YORK- 10. Oneida Lake: Dry Land Point, .Big 
Bay. This habitat is a low point of land situated at 
about the middle of the east shore, extending well into 
Big Bay. The bottom gradually slopes toward the deeper 
water of the bay; it is somewhat protected by the lake-
ward zone of vegetation. Water 18-30 inches deep; bottom 
hard, sandy. Vegetation, none for 30 feet, where a zone 
of Scirpus occurs. Mollusks on or in the sand. F. C. 
Baker, 1916b, p. 52, station VIII. 
Naiades: 

E lliptio complanatus 
Sphaeriidae: 

Sphaerium striatinum 
Freshwater gill-breathing gastropods: 

Bulimus tentaculatus (dead, washed in 
from water plants) 

Campeloma integrum (buried in sand) 
Freshwater lung-breaching gastropods: 

H elisoma campanulatum 
Stagnicola catascopium 

NEW YORK-11. Oneida Lake: Deer Point, Big Bay. 
This habitat is bordered by low, swampy land about a 
foot above lake level, in rnosc places. The bank has been 
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undermined and overhangs a trifle, forming a perpendicu-
lar wall 10-15 inches high. Water 18-30 inches deep; 
bottom sandy silt, rather soft. Vegetation zonal: zone A 
has cattails, burreed, and arrowhead; zone B, on the 
sandy bottom, has water willow, bulrush, pickerelweed. 
All the animal life was-from zone B. F. C. Baker, 1916b, 
p. 52-53, station IX. 
Sphaeriidae: 

Pisidium compressum laevigatum common 
Pisidium sp. rare 
Sphaerium striatinum common 

Freshwater gill-bre~thing gastropods: 
Amnicola lustrica common 
Campeloma integrum common 

Freshwater lung-breathing gastropods: 
H elisoma campanulatum common 

NEW YORK-12. Oneida Lake: Poddygut Bay, Big 
Bay. Poddygut Bay is a rounded indentation at the en-
trance co Big Bay, partly enclosed by Willow Point on 
the north and Poddygut Point on the south. These points 
are sandy, bouldery, and shallow. The bay is 5-7 feet 
deep and is filled with water planes. It is entirely sur-
rounded by a deep swamp. The vegetation is zonal in 
arrangement; Mollusca are from zone B, Nymphaea-
Potamogeton association: bulrush, sweet-scented water 
lily, cow lily, floating pondweed. F. C. Baker, 1916b, 
p. 53-54, station X. 
Freshwater gill-breathing gastropods: 

Amnicola lustrica 
Freshwater lung-breathing gastropods: 

Ace/la baldemani 
Ferrissia para/le/a 

NEW YORK-13. Oneida Lake: Poddygut Point, Big 
Bay. This habitat extends well into the bay. It is shal-
low for a considerable distance, averaging about 18 
inches, but becomes abruptly deeper, especially on the 
Poddygut Bay side where it has a depth of 6 feet; bottom 
is very stony and bouldery on a hard sandy substratum. 
The habitat is open and fully exposed to the violence of 
the waves. F. C. Baker, 1916b, p. 54, station XI. 
Naiades: 

Elliptio complanatus common 
Margaritana margaritifera rare 

Freshwater lung-breathing gastropods: 
Stagnicola emarginata (dead) rare 

NEW YORK-14. Oneida Lake: second baylike inden-
tation west of Shaw Point. The shoreline of this habitat 
is usually devoid of vegetation. A ridge of debris, 
washed in by the waves, usually borders the edge of the 
shore at a distance inland of a foot. Water 10-30 inches 
deep; bottom hard sand with some boulders. Vegetation 
consists of bulrush and water willow, the latter in a 
patch on the shoreward edge of the Scirpus association. 
The shore debris contained the following species, all 
dead and representing several habitats. F. C. Baker, 
1916b, p. 54-56, station XII. 

Naiades: 
Anodonta cataracta 
A. grandis "f ooti ana" 
A. marginata 
E lliptio complanatus 

Sphaeriidae: 
Sphaerium striatinum 

Freshwater gill-breaching gastropods: 
Bulimus tentaculatus 
Somatogyrus subglobosus 

Freshwater lung-breaching gastropods: 
Helisoma anceps 
H. "binneyi" 
H. campanulatum 
Physa "ancillaria warreniana" 
Stagnicola catascopium 
S. emarginata 

NEW YORK - 15. Oneida Lake: first bay like inden-
tation west of Shaw Point. This habitat is similar to that 
of station XII except that the land bordering the shore 
is higher (about 10 feet) and contains several large 
trees. Water 10-48 inches deep; bottom hard, sandy, 
gravelly and bouldery in spots. Vegetation water willow, 
American bulrush, lake bulrush. 

15a. Mollusks living on and between stones. F. C. 
Baker, 1916b, p. 56, station XIII. 
Naiades: 

Elliptio complanatus 
Lampsilis radiata 
L. radiata siliquoidea 
Margaritana margaritifera 

Freshwater gill-breaching gastropods: 
Goniobasis livescens 

Freshwater lung-breathing gastropods: 
Stagnicola catascopium 
15b. Beach debris; shells washed in from area of 

15a and other areas of the lake. F. C. Baker, 1916b, 
p. 57. 
Naiades: 

Elliptio complanatus common 
Lampsilis radiata common 
Margaritan,_ margaritifera rare 
Villosa iris rare 

Sphaeriidae: 
Sphaerium striatinum common 

Freshwater gill-breaching gastropods: 
Bulimus tentaculatus common 
Campeloma integrum rare 
Goniobasis livescens common 
Somatogyrus altilis common 

Freshwater lung-breathing gastropods: 
Helisoma anceps rare 
H. campanulatum very common 
H. trivolvis rare 
Physa "ancillaria warreniana" 
Stagnicola catascopium 

common 
very common 

NEW YORK-16. Oneida Lake: Shaw Point. This 
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habitat is a bold point of land extending well into the 
lake. The shore is rather high (about 6 feet above the 
lake) and is without vegetation. Water 6-24 inches deep; 
bottom very bouldery. Vegetation bulrush. A green fila-
mentous alga covers the rocks near the shore and in 
this Helisoma "binneyi," Goniobasis livescens, and 
Lymnaea stagnalis lillianae were found abundantly, 
feeding. F. C. Baker, 1916b, p. 57, station XIV. 
Naiades: 

E lliptio complanatus 
Freshwater gill-breathing gastropods: 

Goniobasis livescens 
Freshwater lung-breathing gastropods: 

Gyraulus hirsutus 
Helisoma "binneyi" 
H. campanulatum 
Lymnaea stagnalis lillianae 
Physa "ancillaria warreniana" 

NEW YORK-17. Oneida Lake: Baker Point. On the 
sandy and bouldery beach at this locality, Adams and 
Hankinson collected the following species. F. C. Baker, 
1916b, p. 58, station XV. 
Naiades: 

Anodonta grandis "footiana" 
A. implicata 
Elliptio complanatus 
Margaritana margaritifera 

NEW YORK-18. Oneida Lake: Scriba Creek, Con-
stantia. Scriba Creek is 18 miles long and is a large, 
clear, rapid-flowing stream emptying into Oneida Lake at 
the village of Constantia; its headwaters rise in the town 
of Amboy. At its mouth it is upward of 6 feet deep and 
the bottom is sandy; north of the bridge, and above the 
junction of Frederick Creek, the water is shallow, 6-15 
inches deep; the current swift, and the bottom very 
rocky. Beneath the rocks and clinging to them occur a 
number of mollusks. F. C. Baker, 1916b, p. 58-59, sta-
tion XVI. 

18a. Clinging to rocks. 
Freshwater lung-breathing gastropods: 

F errissia tarda 
18b. Small pool formed by caving in of bank, pro-

tected from rapid-moving water by portion of bank and 
by stones. Water 8-12 inches deep; bottom muddy. Vege-
tation algae. 
Freshwater lung-breathing gastropods: 

Gyraulus hirsutus 
Helisoma trivolvis 
Physa gyrina 
18c. In Scriba Creek and its tributary, Frederick 

Creek, at and near junction of these two streams. Water 
2-3 feet deep; bottom muddy. 
Naiades: 

E lliptio complanatus 

NEW YORK- 19. Oneida Lake: Frederick Creek, 

Constantia. This is a tributary of Scriba Creek; near its 
head the State Fish Hatchery buildings are situated. The 
creek varies in its physical aspects, in some places 
forming quiet pools and in others running rapidly over 
stones. Near the hatchery buildings the bottom is com-
posed of fine, impalpable mud. On and in this mud three 
species of mollusks were observed. F. C. Baker, 1916b, 
p. 59, station XVII. 
Naiades: 

Elliptio complanatus 
Strophitus undulatus 

Freshwater gill-breathing gastropods: 
Campeloma decisum 

NEW YORK- 20. Oneida Lake: large pond above State 
Fish Hatchery buildings. This pond was formed by dam-
ming Frederick Creek above the buildings. Its depth was 
not ascertained but probably does not exceed a few feet. 
F. C. Baker, 1916b, p. 60, station XVIII. 
Naiades: 

Anodonta grandis 
Freshwater gill-breathing gastropods: 

Campeloma decisum 

NEW YORK- 21. Oneida Lake: bay like indentation 
half a mile west of Shepard Point. In this habitat the 
shore is devoid of vegetation, except in limited areas 
where there are clumps of black willow, buttonbush, and 
iris. The shallow water near the shore in such places 
usually contains a fringe of swamp loose strife. Occa-
sionally a mass of vegetation consisting of pickerel-
weed, American bulrush, and water willow, extends into 
the lake, forming a point. Away from the shore, where 
the water is 2-4 feet deep, there is an association of 
water willow, bulrush, and pickerelweed. The bottom is 
hard sand with a few boulders, and contains a large 
number of species of mollusks. The large number of 
Pisidia present is noteworthy. The abundance of small 
mollusks and the large number of species of this group 
shows this habitat to be good feeding ground for bottom-
feeding fish, such as pumpkinseed and suckers, as well 
as for turtles. F. C. Baker, l 916b, p. 61-62, station XIX. 
Naiades: 

Elliptio complanatus 
Margaritana margaritifera 

Sphaeriidae: 
Pisidium aequilaterale 
P. compressum laevigatum 
P. henslowanum 
P. variabile 
P. sp. 
Sphaerium striatinum 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
A. lustrica 
Bulimus tentaculatus 
Goniobasis livescens 
\!al vat a tricarinata 

abundant 
rare 

rare 
common 
common 
common 
rare 
common 

rare 
abundant 
abundant 
rare 
common 
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Freshwater lung-breathing gastropods: 
Gyraulus hirsutus 
Helisoma anceps 
H. campanulatum 
Physa .,ancillaria warreniana" 
Stagnicola catascopium 

? 
common 
rare 
rare 
abundant 

NEW YORK - 22. Oneida Lake: Shepard Point. This 
region is not characterized by a sharp projection of land, 
as is the case with other localities called "points," 
but is a fairly uniform, rounded area about a mile or less 
in length. The banks are very steep and blufflike, rising 
some 20 feet above the leve 1 of the lake. A sandy, grav-
elly or bouldery beach lies at the foot of this bluff. 
Water gradually deepening from 6 inches to 4 feet; bottom 
very bouldery. Vegetation water willow, lake bulrush. 
The bulrush society borders the lakeward side of the 
water willow society. F. C. Baker, 1916b, p. 62-63, 
station XX. 
Naiades: 

Anodonta implicata 
Elliptio complanatus 
Strophitus undulatus 
Villosa iris 

Freshwater gill-breathing gastropods: 
Bulimus tentaculatus 
Campeloma integrum 
Goniobasis livescens 

Freshwater lung-breathing gastropods: 
Helisoma anceps 
H. .,binneyi" 
H. campanulatum 
Lymnaea stagnalis lillianae 
Physa "ancillaria warreniana" 
Stagnicola catascopium 

common 
abundant 
rare 
rare 

rare 
rare 
abundant 

rare 
rare 
abundant 
rare 
not common 
abundant 

NEW YORK- 23. Oneida Lake: Muskrat Bay. Three 
habitats, listed here as NEW YORK- 23-25. Habitat I: 
point at west entrance to bay. This habitat extends from 
the rounded point of land which forms the west shore of 
Muskrat Bay well into the western side of the bay. The 
shore here is bare of vegetation and forms in some 
places an overhanging bank upwards of a foot above the 
water, and in other places a smooth sloping beach. Water 
6-36 inches deep; bottom bouldery, sandy in the deeper 
water. F. C. Baker, 1916b, p. 63-64, station XXL 
Naiades: 

Anodonta cataracta 
A. grandis "footiana" 
A. implicata 
Elliptio complanatus 
Lampsilis radiata 
L. radiata siliquoidea 

Sphaeriidae: 
Sphaerium striatinum 

Freshwater gill-breathing gastropods: 
Amnicola lustrica 
Goniobasis livescens 

common 
rare 
common 
abundant 
abundant 
rare 

rare 

rare 
abundant 

Freshwater lung-breathing gastropods: 
Gyraulus hirsutus rare 
Helisoma campanulatum rare 
Physa "ancillaria warreniana" rare 
Stagnicola emarginata 1 only (dead) 

NEW YORK - 24. Oneida Lake: Muskrat Bay. Habitat 
2: western part of bay. Water 2-3 feet deep; bottom sandy 
silt near shore, bouldery near center. Vegetation zonal; 
mollusks only in zone B, lake bulrush. F. C. Baker, 
1916b, p. 64, station XXL 
Naiades: 

A/asmidonta undulata 
Anodonta cataracta 
A. grandis "f ootiana" 
A. implicata 
A. marginata 

Sphaeriidae: 
Sphaerium striatinum 

Freshwater gill-breathing gastropods: 
Campeloma integrum 

rare 
common 
common 
common 
rare 

common 

common 

NEW YORK- 25. Oneida Lake: Muskrat Bay. Habitat 
3: southeast side of bay. Water 2-3 feet deep; bottom 
sandy with occasional boulders. Vegetation zonal; mol-
lusks only in zone B, waterweed, hornwort, water mil-
foil, water celery, clasping-leaved pondweed, stonewort 
(submerged), and pickerelweed, lake bulrush, sweet-
scented water lily, cow lily, floating pondweed. F. C. 
Baker, 1916b, p. 65, station XXL 
Naiades: 

Anodonta cataracta 
Sphaeriidae: 

Sphaerium striatinum 
Freshwater gill-breathing gastropods: 

Amnicola /us trica 
Freshwater lung-breathing gastropods: 

Helisoma campanulatum 
Stagnicola catascopium 

? 

infrequent 

common 

? 
common 

NEW YORK- 26. Oneida Lake: Fliegel Point. This 
is a bare windswept area marking the eastern boundary 
of Muskrat Bay. Water 1-3 feet deep; bottom gravelly or 
bouldery. Vegetation is a heavy growth of water willow. 
F. C. Baker, 1916b, p. 66, station XXII. 
Naiades: 

Anodonta cataracta 
A. implicata 
Elliptio complanatus 

Sphaeriidae: 
Sphaerium striatinum 

Freshwater gill-breathing gastropods: 
Goniobasis livescens 

Freshwater lung-breathing gastropods: 
Physa "ancillaria warreniana" 
Stagnicola catascopium 

common 
common 
common 

common 

common 

rare 
abundant 

NEW YORK- 27. Oneida Lake: Walnut Point. This 
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habitat is a long, narrow point extending into the lake, 
in a northerly direction, for a distance of over a quarter 
of a mile. The point itself turns to the northeast at 
almost a right angle. The water about this point is 1-3 
feet deep; bottom is very bouldery. The only vegetation 
is water willow. F. C. Baker, 1916b, p. 66, station XXIII. 
Naiades: 

Elliptio complanatus common 
Freshwater gill-breathing gastropods: 

Goniobasis livescens abundant 
Freshwater lung-breathing gastropods: 

Stagnicola catascopium abundant 

NEW YORK- 28. Oneida Lake: bay east of Walnut 
Point. A wide bay, lying between Walnut and Old Man 
Points, well filled with vegetation. Water 2-3 feet deep; 
bottom sandy, with occasional boulders. Vegetation 
zonal. F. C. Baker, 1916b, p. 68, station XXIV. 
Naiades: 

Elliptio complanatus common 
Freshwater lung-breathing gastropods: 

H elisoma campanulatum cc·mmon 

NEW YORK - 29. Oneida Lake: Old Man Point. A 
broadly rounded point extending into the lake between 
Walnut Point and Long Point. Water 1-3 feet deep; bottom 
bouldery and gravelly. Vegetation water willow, Ameri-
can bulrush. F. C. Baker, 1916b, p. 69, station XXV. 
Naiades: 

Anodonta grandis "footiana" 
Elliptio complanatus 
Lampsilis radiata 
L. radiata siliquoidea 

Freshwater gill-breathing gastropods: 
Goniobasis livescens 

Freshwater lung-breathing gastropods: 
Gyraulus hirsutus 
Helisoma campanulatum 
Lymnaea stagnalis Ii llianae 
Physa "ancillaria warreniana" 
Stagnicola catascopium 

not common 
common 
common 
rare 

abundant 

not common 
abundant 
abundant 
abundant 
abundant 

NEW YORK- 30. Oneida Lake: Long Point. A narrow 
point of land extending eastward into the lake for about 
three-quarters of a mile. It is about one-eighth of a mile 
wide and is bordered on both sides by shallow bays 
filled with vegetation. The habitat under discussion is 
at the extreme end of the point, on the north side. Water 
1-2 feet deep; bottom bouldery on point, sandy in west-
ern part of embayment. Vegetation water willow, Ameri-
can bulrush, lake bulrush. F. C. Baker, 1916b, p. 70, 
station XXVI. 
Naiades: 

Anodonta cataracta 
A. implicata 
Elliptio complanatus 
Lampsilis radiata 

Sphaeriidae: 
Sphaerium striatinum 

common 
rare 
common 
common 

not common 

Freshwater gill-breathing gastropods: 
Goniobasis livescens 

Freshwater lung-breathing gastropods: 
Helisoma anceps 
H. campanulatum 
Lymnaea stagnalis lillianae 
Physa "ancillaria warreniana" 
Stagnicola catascopium 

abundant 

rare 
common 
rare 

? 
abundant 

NEW YORK - 31. Oneida Lake: lower South Bay. 
Habitat 1: Steamboat Wharf. Mollusks on stones and 
loose timbers in a few inches of water, on protected 
side. F. C. Baker, 1916b, p. 70-71, station XXVII. 
Naiades: 

Anodonta marginata 
Freshwater gill-breathing gastropods: 

Bulimus tentaculat~s 
Freshwater lung-breathing gastropods: 

H elisoma trivolvis 
Physa integra 

abundant 

abundant 
common 

NEW YORK- 32. Oneida Lake: debris on shore, near 
Thierre 's landing. The shore in several places was 
paved with the shells of dead mollusks, clearly attesting 
the abundance of these animals in the bay. Species 
marked with asterisks were very abundant. F. C. Baker, 
1916b, p. 70-71, station XXVIII. 
Naiades: 

• Elliptio complanatus 
Lampsilis radiata 

Sphaer iidae: 
Sphaerium striatinum 

Freshwater gill-breathing gastropods: 
Amnicola lustrica 
Bulimus tentaculatus 
Campeloma integrum 
Goniobasis lii·escens 
Somatogyrus altilis 
S. subglobosus 
Valvata bicarinata normalis 

Freshwater lung-breathing gastropods: 
Helisoma anceps 

* H. campanulatum 
Physa "ancillaria u;arreniana" 
P. "integra" 
Stagnicola catascopium 

NEW YORK - 33. Oneida Lake: Chittenango Creek, 
east of mouth of creek. Sandy beach, from knee deep 
water to shore, on firm sand or firm black mud. F. C. 
Baker, 1916b, p. 71, station XXIX. 
Naiades: 

Elliptio complanatus 
Lampsilis szliquoidea 

NEW YORK - 34. Oneida Lake: Frenchman Island, 
northeast side. The island is about a mile east of Long 
Point, a high body of land rising about 11 feet above the 
surface of the lake. On the west, north, and east sides 
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there are strong wave-cut terraces, but the south side is 
low and lacks this bold character. A shallow zone, or 
terrace, surrounds the island. This is notably broad on 
the north, east, and south sides, where the water is from 
2 co 4 feet deep, but on the west side the depth in-
creases abruptly to 8 feet. A quarter of a mile west of 
the island the water is 15 feet deep, and east of the 
island it is 20 feet deep. Two habitats are distinguished: 
NEW YORK- 34 and 35. Habitat 1: quiet water, pondlike 
tract, separated from the open lake by a ridge, in some 
places subaqueous, upon which grow buttonbush, water 
willow, swamp loose strife. Inside this lakeward barrier 
the water lies in a long shallow pool, not exceeding 20 
inches in depth. The bottom is soft silt in spots, for a 
depth of a few inches, then hard sand or clay; it is 
mostly of firm material. The vegetation is very dense 
and consists of broad-leaved arrowhead, Smith's bulrush, 
water willow, sedge, and large blue flag. F. C. Baker, 
1916b, p. 71-74, station XXX. 
Naiades: 

Elliptio complanatus rare 
(emigrants from NEW YORK - 35) 

Freshwater lung-breathing gastropods.: 
H elisoma campanulatum 
H. trivolvis, "var." 
Lymnaea stagnalis lillianae 
Physa "ancillaria warreniana" 
Stagnicola catascopium 

Land gastropods: 

not common 
abundant 
common 
not common 
abundant 

Oxyloma retusa (in pool, on water willow) 

NEW YORK- 35. Oneida Lake: same locality as NEW 
YORK - 34. Habitat 2: begins near the barrier mentioned 
in habitat 1, where the water is 6 inches deep, and ex-
tends lakeward, the water gradually deepening for 500 
feet until a depth of 5 feet is reached, at which point 
the bottom drops suddenly to 12 and then to 20 feet. The 
shoreward margin is lined with water willow which ex-
tends lakeward, in patches, for a distance of several 
hundred feet. The bottom is very bouldery for over a 
hundred feet from the barrier, where it becomes sandy 
with an occasional boulder. F. C. Baker, 1916b, p. 71-
74, station XXX. 
Naiades: 

Actinonaias carinata 
Anodonta cataracta 
A. implicata 
A. marginata 
E lliptio complanatus 
Lampsilis radiata 
L. radiata siliquoidea 

Sphaeriidae: 
Sphaerium lacustre 
S. securis 

Freshwater gill-breathing gastropods: 
Goniobasis livescens 

Freshwater· lung-breathing gastropods: 
Helisoma "binneyi" 

1 only 
common 
common 
common 
abundant 
common 
rare 

rare 
rare 

abundant 

common 

H. trivolvis, "var." 
Lymnaea stagnalis lillianae 
Physa "ancillaria warreniana" 
Stagnicola catascopium 

abundant 
common 
common 
abundant 

NEW YORK- 36. Oneida Lake: Frenchman Island, 
south side. For a third of a mile southeast of the island 
there is a shallow terrace, which ranges from 1 to 4 
feet below the water surface. On the edges of this area 
the water abruptly increases to 6 and 8 feet in depth. 
Frenchman Island is joined to Dunham Island by a sub-
merged ridge which is not deeper than 4 feet near the 
latter island. The vegetation bordering Frenchman Island 
is abundant and varied and the station is divisible into 
several habitats, listed here under NEW YORK - 36-40. 
Habitat 1: east of Typha association; zone B, bur-reed-
arrowhead-Nymphaea association. Water 12-24 inches 
deep; bottom sandy silt, rather soft. F. C. Baker, 1916b, 
p. 76-78, station XXXI. 
Freshwater gill-breathing gastropods: 

Amnicola limosa rare 
Bulimus tentaculatus 

Freshwater lung-breathing gastropods: 
Acella haldemani 
Helisoma campanulatum 
H. trivolvis 
Laevapex fuscus 
Lymnaea stagnalis lillianae 
Physa "ancillaria warreniana" 
Stagnicola catascopium 

not common 

common 
common 
common 
common 
abundant 
rare 
rare 

NEW YORK - 37. Oneida Lake: same locality as NEW 
YORK - 36. Habitat 1: zone C. Water 2-3 feet deep; bot-
tom hard, sandy, with an occasional boulder. Vegetation 
American bulrush, Smith's bulrush, water willow, pick-
erelweed. F. C. Baker, 1916b, p. 76-78, station XXXI. 
Sphaer iidae: 

Sphaerium securis 
S. striatinum 

Freshwater gill-breathing gastropods: 
Amnicola lustrica 
Bulimus tentaculatus 
Valvata bicarinata normalis 

Freshwater lung-breathing gastropods: 
Gyraulus hirsutus 
Helisoma anceps 
H. campanulatum 
H. trivolvis, "var." 
Physa "ancillaria warreniana" 
Stagnicola catascopium 

rare 
common 

common 
abundant 
rare 

rare 
common 
abundant 
common 
rare 
not common 

NEW YORK - 38. Oneida Lake: same locality as NEW 
YORK- 36. Habitat 2: Typha association. Water 16-24 
inches deep; bottom muddy, with accumulation of dead 
plant debris. Species marked with asterisks are con-
sidered by F. C. Baker to be normal inhabitants of 
this habitat. F. C. Baker, 1916b, p. 80-82, station 
XXXI. 
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Naiades: 
Anodonta cataracta 
Lampsilis radiata 

Freshwater gill-breathing gastropods: 
Bulimus tentaculatus 
Valvata bicarinata normalis 

Freshwater lung-breathing gastropods: 
• Gyraulus parvus 
• H elisoma trivolvis 
• Laevapex f uscus 
• Lymnaea stagnalis lillianae 
• Promenetus exacuous 

1 only 
1 only 

2 only 
1 only 

common 
abundant 
abundant 

? 
common 

NEW YORK - 39. Oneida Lake: same locality as NEW 
YORK- 36. Habitat 3: Nymphaea-Pontederia association; 
lies west of the Typha association. Water 12-24 inches 
deep; bottom sandy mud. Vegetation unusually thick, 
pickerelweed, cow lily, sweet-scented water lily. F. C. 
Baker, 1916b, p. 80-82, station XXXI. 
Freshwater lung-breathing gastropods: 

H elisoma trivolvis abundant 
Lymnaea stagnalis lillianae common 

NEW YORK- 40. Oneida Lake: same locality as NEW 
YORK- 36. Habitat 4: an area comparatively free from 
water plants; not far from shore, subject to moderate 
wave action, although protected by a zone of water wil-
low about 100 feet from shore. Water 6-15 inches deep; 
bottom hard, stony and bouldery, on sand. F. C. Baker, 
1916b, p. 80-82, station XXXI. 

40a. Living Mollusca. 
Freshwater gill-breathing gastropods: 

Amnicola lustrica abundant 
Bulimus tentaculatus 
Campeloma integrum 

Freshwater lung-breathing gastropods: 

abundant 
1 only 

Ferrissia parallela common 
Gyraulus hirsutus 1 only 
Helisoma anceps 2 only 
H. "binneyi" 3 only 
H. campanulatum 4 only 
Physa "ancillaria warreniana" common 
Stagnicola catascopium common 
40b. Shells of dead clams, probably brought in from 

deeper water, some of them containing Ferrissia, Amni-
cola, and Bulimus. 
Naiades: 

Anodonta grandis "footiana" 
A. implicata 
A. marginata 
E lliptio complanatus 
Lampsilis radiata 

NEW YORK - 41. Oneida Lake: Long Island. A long, 
low body of land, a trifle more than a mile south of 
Constantia, situated in the center of a cluster of five 
large islands and shoals. It has a· northwest-southeast 
orientation, is a little more than an eighth of a mile long 

and about 20 feet wide. The water immediately surround-
ing the island is shallow, 1-2 feet deep, but the depth 
increases to 8 feet and then to 18-24 feet in a short dis-
tance. The shallowest spots are at the north and south 
ends, and they extend eastward and westward for an 
eighth of a mile. The bottom in the shallow water is 
bouldery and the vegetation consists of water willow 
and bulrush. Animal life is exceedingly abundant, cover-
ing the boulders and clinging to the water plants. The 
island is exposed on all sides co the rough waves of 
the lake, the effect of which, however, is modified in 
spots by thick colonies of water willow, which form a 
dense barrier 20-25 feet from the shore. Sedges and other 
plants are growing upon the narrow islet and slowly 
adding to its surface. F. C. Baker, 1916b, p. 82-83, 
station XXXIII. 
Naiades: 

E lliptio complanatus 
Lampsilis radiata 
Margari tan a margari ti f era 

Freshwater lung-breathing gastropods: 
H elisoma "binneyi" 
H. campanulatum 
Lymnaea stagnalis Ii llianae 
Physa "ancillaria warreniana" 
Stagnicola catascopium 

abundant 
common 
rare 

common 
common 
abundant 
common 
common 

NEW YORK - 42. Oneida River: below Brewerton. 
This station is about three-quarters of a mile west of 
the railroad bridge at Brewerton, on the south bank of 
the river. Near shore the water is 1-2 feet deep and the 
bottom is muddy. The river rapidly deepens to 14 feet. 
Such plants as the following border the shore: narrow-
leaved cattail, broad-leaved arrowhead, and blue flag. 
Mollusks live in the shallow water but do not appear 
to be very abundant. F. C. Baker, 1916b, p. 87, station 
XXXVIII. 
Naiades: 

Elliptio complanatus 
Lampsilis radiata 

Freshwater gill-breathing gastropods: 
Bulimus tentaculatus 
Campelcma integrum 
Viviparus contectoides 

Freshwater lung-breathing gastropods: 
Helisoma campanulatum 
H. trivolvis 
Physa "ancillaria warreniana" 
Stagnicola catascopium 

Land gastropods: 
Succinea avara (on Typha) 

not common 

common 
common 
I (dead) 
I (dead) 

NEW YORK- 43. Oneida Lake, dredgings in the open 
lake, made with crowfoot dredge: from a point on the 
north shore of the outlet, 200 feet east of the railroad 
bridge, southeastward three-eighths of a mile. Water 3-10 
feet deep; bottom sandy silt to mud. Vegetation all 
submerged, clasping-leaved pondweed, various-leaved 
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pondweed, water celery, waterweed, hornwort, water 
milfoil, stonewort. F. C. Baker, 1916b, p. 87-88, station 
XXXIX. 

43a. Gastropods. 
Freshwater gill-breathing gastropods: 

Bulimus tentaculatus "6 times as abundant as all 
other species combined" 

Valvata bicarinata normalis 
Freshwater 1 ung-bre a thing gastropods: 

F errissia parallel a 
Gyraulus parvus 
H elisoma campanulatum 
Physa "ancillaria warreniana" 
43b. Clams from 5 feet of water. 

Naiades: 
Lampsilis borealis 
Margaritana margaritifera 

rare 

not common 
rare 
common 
abundant 

NEW YORK - 44. Oneida Lake, dredgings in open 
lake, made with crowfoot dredge: Big Bay. Water 8-10 
feet deep; bottom sandy or muddy, with occasional boul-
ders. Vegetation water celery, clasping- and various-
leaved pondweed, waterweed, hornwort, water milfoil, 
stonewort. F. C. Baker, 1916b, p. 88-89, station XL. 
Freshwater lung-breathing gastropods: 

H elisoma campanulatum 
Physa "ancillaria warreniana" 

NEW YORK-45. Oneida Lake, dredgings in open 
lake, made with crowfoot dredge: middle of lake. Water 
10-16 feet deep; bottom hard sand, with occasional 
boulders. Below a depth of IO feet, no vegetation was 
observed, but clams were numerous; as many as eight 
were brought up at one time on the crowfoot dredge. 
F. C. Baker, 1916b, p. 89-90, station XLI. 
Naiades: 

Elliptio complanatus "most abundant species" 
Lampsilis radiata 

OHIO - 1. West Sister Island, Lake Erie. Land snails 
were abundant before 1915 but have since become 
scarce, possibly because of cattle, chickens, turkeys, 
and Belgian hares introduced by the lighthouse keeper. 
Goodrich, 1916, p. 530. 
Land gastropods: 

Allogona profunda strontiana 
Anguispira altemata eriensis 
A. kochi 
Carychium exiguum 
Discus cronkhitei 
Gastrocopta armifera 
G. contracta 
G. holzingeri 
G. pentodon 
G. tappaniana 
Hawaiia minuscula 
Helicodiscus parallelus 
Mesodon elevatus 

M. inflectus 
M. zaletus 
Punctum minutissimum 
Retinella indentata 
Stenotrema fratemum 
Triodopsis albolabris 
Vallonia parvula 
V. pulchella 
Vertigo milium 
Zonitoides arboreus 

OHIO - 2. Green Island, Lake Erie. Snails abundant 
on an uninhabited island; chickens are confined and 
there are no cattle. Compare with OHIO - 1. Conditions 
described are those obtaining in 1915. Goodrich, 1916, 
p. 530. 
Land gastropods: 

Allogona profunda strontiana 
Anguispira altemata eriensis 
A. kochi strontiana 
Mesodon inf lectus 
M. zaletus 

OHIO - 3. Mouse Island, Lake Erie. No details on 
abundance of snails, but notable because this is the 
type locality of Anguispira kochi mynesites. Visited by 
Goodrich in 1912. Goodrich, 1916, p. 531. 
Land gastropods: 

Allogona prof unda 
Anguispira altemata 
Mesodon inflectus 
Triodopsis albolabris 
Zonitoides arboreus 

OHIO - 4. South Bass Island, Lake Erie, "Put-in-
Bay" Island of J. A. Allen. "Nearly all cultivated, with 
orchard and vineyard, but retaining some rocky forest. It 
is of limestone formation, contains caves, and at places 
is faced with cliffs, and in the wilder parts is adorned 
with brilliant flowers, scarlet Silene and blue Pent-
stemon. Nearly the whole breadth of this isthmus is 
occupied by a pool, which until lately was bordered on 
one side by a little patch of woods." J. A. Allen, 1915, 
p. 19. The island is much more thickly populated, at 
least in summer, than it was in Allen's day. Collections 
were made here in 1958 by the writer in the "wilder 
parts" of the island, where shells of most of the species 
listed by Allen were to be found, but very few living 
mollusks. 
Land gastropods: 

Deroceras laeve 
Gastrocopta armif era 
G. contracta 
G. holzingeri 
G. pentodon 
Hawaiia minuscula 
Nesovitrea electrina 
Oxyloma "retusa var. higginsi" 
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Retinella indentata 
Stenotrema leaii 
Triodopsis albolabris 
T. multilineata 
Va/Ionia excentrica 
V. parvula 
V. pulchella 
Zonitoides arboreus 

OHIO- 5. South Bass Island, Lake Erie, "Put-in-
Bay" Island of J. A. Allen, west of OHIO - 4. Mollusks 
collected from a considerable piece of dry, rocky woods 
extending along the shore. J. A. Allen, 1915, p. 19. 
Land gastropods: 

Allogona prof unda 
Anguispira kochi 
Mesodon inflectus 
M. thyroidus 
M. zaletus 
Philomycus carolinianus 
Succinea ovalis Say? 
Triodopsis albolabris 
T. fraudulenta vulgata 

OHI0-6. South Bass Island, Lake Erie, "elsewhere 
on Put-in-Bay Island." J. A. Allen, 1915, p. 19. 
Land gastropods: 

Anguispira altemata 
Carychium exiguum 
Discus cronkhitei 
Helicodiscus parallelus 

OHIO- 7. Kelley's Island, Lake Erie, about 5 miles 
southeast of Put-in-Bay. J. A. Allen, 1915, p. 20. 
Land gastropods: 

Allogona prof unda 
Anguispira altemata 
A. kochi 
Gastrocopta armifera 
G. contracta 
G. holzingeri 
Helicodiscus parallelus 
Mesodon inflectus 
M. thyroidus 
M. zaletus 
Oxyloma retusa 
Stenotrema leaii 
Succinea avara 
Triodopsis albolabris 
T. fraudulenta vulgata 
T. multilineata 
Vallonia pulchella 
Zonitoides arboreus 

OHIO-S. Ottawa County, Bass Islands, Lake Erie: 
Buckeye Island, a rocky shore. This island is really an 
extension of the eastern end of South Bass Island, sepa-
rated from the larger island by only a few feet of shallow 

water. Station 1 is protected on the northwest by the bar 
which connects Buckeye with South Bass Island, on the 
east and southeast by a spur of Buckeye Island, but to 
the south and southwest the only protection is the main-
land, 3 miles away, and in heavy gales from these direc-
tions fairly large waves reach this station. This condi-
tion occurs only rarely; as a whole the station is very 
well protected. The substratum was rocky throughout, 
composed of stones averaging 30 cubic inches. The 
stones were all covered with algae. There was some 
submerged vegetation in zone 2 and some sediment in 
zones 2, 3, and 4. The gradient at this station is rather 
low, 3 feet in 20. Dennis, 192S, p. 4-5, station 1. 

Sa. Zone 1: at shore; water 24 C, 2 inches deep; 
pH 7.S. 

Fresh water lung-breathing gastropods: 
Fossaria humilis 
Physa "ancillaria magnalacustris" 
Sb. Zone 2: S feet from shore; water 

deep; pH 7.S. 
Freshwater gill-breathing gastropods: 

Goniobasis livescens 
Sc. Zone 3: 15 feet from shore; water 

deep; pH 7 .S. 
Fresh water gill-breathing gastropods: 

Goniobasis livescens 
Physa "ancillaria magnalacustris" 
Sd. Zone 4: 25 feet from shore; water 

deep; pH 7.S. 
Freshwater gill-breathing gastropods: 

Goniobasis livescens 

No. specimens 

110 
151 

24 C, 6 inches 

21 
23 C, 2.5 feet 

20 
1 

23 C, 3.5 feet 

10 

OHIO - 9. Ottawa County, Bass Islands, Lake Erie: 
Buckeye Island, an eroding rocky shore. This station.is 
somewhat protected to the southwest but otherwise open. 
The substratum is of flat, solid rock with a few crevices. 
There are a few small boulders and stones lying near 
the shore line and these as well as the solid rocks were 
covered with algae. The gradient here is very low, only 
42 inches in 100 feet; water 22 C; pH 7.S. All samples 
from a rocky substratum; 9a-9d are from 1 square foot; 
9e-9f from 5 square yards; 9g from 2 square feet. Dennis, 
1928, p. 5-6, station 2. 

9a. At shore; water 1 inch deep. No snails. 
9b. Two feet from shore; water 6 inches deep. 

Freshwater gill-breathing gastropods: 
Goniobasis livescens 

Freshwater lung-breathing gastropods: 
Fossaria humilis 44 
Physa "ancillaria" 28 
9c. Ten feet from shore; water 9 inches deep. 

Freshwater gill-breathing gastropods: 
Goniobasis livescens 3 
9d. Twenty feet from shore; water 16 inches deep. 

Freshwater gill-breathing gastropods: 
Goniobasis livescens 9 
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9e. Forty feet from shore; water 29 inches deep. 
Freshwater gill-breathing gastropods: 

Goniobasis livescens 9 
9f. One hundred feet from shore; water 42 inches 

deep. 
Freshwater gill-breathing gastropods: 

Goniobasis livescens 20 
9g. Five hundred feet from shore; water 14 feet deep. 

Freshwater gill-breathing gastropods: 
Goniobasis livescens "many" 

OHI0-10. Ottawa County, Bass Islands, Lake Erie: 
Buckeye Island, an approaching pond condition. This 
station is on the north side of buckeye island, protected 
on the north, northeast, east, and west. There is prac-
tically no wave action. Sediment here covers all but the 
larger rocks and boulders; rocks not covered by sediment 
are covered with algae. Vegetation has secured a good 
foothold; it consists of Castalia odorata, Typha latifolia, 
and Scirpus. The gradient is very low, 14 inches in 35 
feet; pH throughout is 7.8. Dennis, 1928, p. 7-8, sta-
tion 3. 

lOa. At shore; water 27 C, 2 inches deep. 
Freshwater lung-breathing gastropods: 

Fossaria humilis 117 
Gyraulus parvus 4 
Physa ,.ancillaria magnalacustris" 21 
lOb. Four feet from shore; water 27C, 4 inches deep. 

Freshwater lung-breathing gastropods: 
Fossaria humilis 5 

1 Physa "ancillaria" 
lOc. Thirty feet from 

deep. 
shore; water 27C, 14 inches 

Freshwater gill-breathing gastropods: 
Goniobasis livescens "numerous" 
lOd. One hundred fifty feet from shore; water 26.5 C, 

20 inches deep. 
Freshwater gill-breathing gastropods: 

Goniobasis livescens "common" 
lOe. Eight hundred feet from shore; water 26 C, 12 

feet deep. 
Freshwater gill-breathing gastropods: 

Goniobasis livescens 6 

OHI0-11. Ottawa County, Bass Islands, Lake Erie: 
Buckeye Island, a very rocky shore on the east point of 
the island. This station is protected on the north but 
exposed on the east and south, where there is consider-
able wave action in storms. Substratum very rocky; gradi-
ent 3 feet in 30; water 22 C; pH 7 .6 throughout. Dennis, 
1928, p. 8-9, station 4. 

Ila. At shore; water 2 inches deep. 
Freshwater lung-breathing gastropods: 

Fossaria humilis 36 
Physa "ancillaria magnalacustris" 151 
llb. Twenty feet from shore; water 2 feet deep. 

Freshwater gill-breathing gastropods: 
Goniobasis livescens 4 

l lc. Thirty feet from shore; water 30 inches deep. 
Freshwater gill-breathing gastropods: 

Goniobasis livescens "many" 

OHIO - 12. Ottawa County, Bass Islands, Lake Erie: 
Middle Bass Island, a rubble beach (gravel). This sta-
tion is located on the west side of Middle Bass near a 
po_int where the shore makes a sharp turn to the west. 
The wave action is greatly reduced by this curve in the 
shore, but the station is exposed to waves from the west 
and northwest. The substratum is rubble; the gradient is 
steep, 5 feet in 30. This allows the waves to break very 
close to shore line and the result is a constant grinding 
of the rubble. Large waves carry it for some distance and 
throw it high up on the beach, and even the very small 
waves shift it back a_nd forth. There is practically no 
sediment or vegetation. Water temperature 22 C except 
50 feet from shore, where it is 21 C. No snails at shore 
and 5, 20, and 30 feet from shore. The only collections 
were made 50 feet from shore, collected with a bottom 
sampler in water 6 feet deep, over 5 square feet of bot-
tom. Snails were absent farther away from shore. Dennis, 
1928, p. 9-10, station 5. 
Freshwater gill-breathing gastropods: 

Goniobasis livescens 12 

OHI0-13. Ottawa County, Bass Islands, Lake Erie: 
Gibraltar Island, a well-protected stony shore. This sta-
tion is located on the east or bay side of Alligator Bar, 
which extends south from Gibraltar Island into Put-in-
Bay; it is about 80 feet long and 30 feet wide at the 
widest point. The station is protected on all sides and 
the water is quiet except in very severe storms. The sub-
stratum is composed of rocks averaging 48 cubic inches. 
There is some sediment and the rocks are covered with 
algae. Considerable submerged vegetation (Cladophora) 
starting at the 15-foot level. Gradient 5 feet in 20; water 
23C throughout; pH 7.8. Dennis, 1928, p. 10-11, station 6. 

13a. Zone 1: at shore; rocky substratum; water 1 inch 
deep. 
Freshwater lung-breathing gastropods: 

Fossaria humilis ? 
Physa ancillaria 18 
13b. Zone 2: 10 feet from shore; rocky substratum; 

water 2. 5 feet deep. 
Freshwater gill-breathing gastropods: 

Goniobasis livescens 3 
Freshwater lung-breathing gastropods: 

Fossaria humilis 1 
Physa ancillaria 2 

OHI0-14. Ottawa County; Bass Islands, Lake Erie: 
Gibraltar Island, an exposed stony shore. This station 
is just across the bar from station 6. It is partly pro-
tected from the open lake by bars and a projection of 
Gibraltar Island and yet, during storms from the north 
and northwest, waves break with considerable force near 
the shore line. The rocks near the shore line are rolled 
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about during storms. The substratum is composed of 
stones which range in size from pebbles to 10 inches 
across. In contrast to those on the opposite side of the 
bar, they are smooth and not covered with algae. There 
is no sediment. The gradient is about 2.5 feet in 20. The 
rocks that make up the substratum range in size from 
coarse gravel to small boulders. Water 24 C tproughout; 
pH 8.0. Dennis, 1928, p. 12-13, station 7. 

14a. Zone 1: at shore; substratum rocky; water 1 inch 
deep. 
Freshwater lung-breathing gastropods: 

Physa ancillaria 5 
14b. Zone 2: 10 feet from shore; substratum rocky; 

water 12 inches deep. No snails. 
14c. Zone 3: 15 feet from shore; substratum rocky; 

water 2 feet deep. 
Freshwater gill-breathing gastropods: 

Goniobasis livescens 23 
14d. Zone 4: 25 feet from shore; substratum gravel 

and sediment; water 6 feet deep. No snails. 

OHI0-15. Ottawa County, Bass Islands, Lake Erie: 
Middle Bass Island, a sand beach with rocky shore line. 
This station is fairly well protected on all but the east 
side; in case of storm from this direction the waves come 
in with some force. The substratum is fine sand except 
at the shore line where, for a width of two feet, there are 
rocks which are partly covered with sand. These rocks 
average 50 cubic inches in size. The gradient here is 
very gradual, only 30 inches in 50 feet. Dennis, 1928, 
p. 13-14, station 8. 
Freshwater lung-breathing gastropods: 

Fossaria bumilis 71 
Pbysa ancillaria 25 

OHIO- 16. Ottawa County, Bass Islands, Lake Erie: 
Gibraltar Island, rocky shore with steep gradient. This 
station is on the north side of Gibraltar Island, at the 
foot of a cliff some 40 or 50 feet high. There is no pro-
tection from the open lake to the north and la~ge waves 
strike with great force; there are very few times when 
the waves are not breaking at the foot of this cliff. The 
substratum is of stones which vary in size from large 
gravel to huge boulders. All are bare as the action of the 
waves prohibits the growth of algae. The smaller stones 
near the shore line are rolled around a great deal by 
wave action. The gradient here is very steep, 7 feet in 
25. Area of all samples is 1 square foot; substratum 
rocky; water 21 C; pH 8.0. Dennis, 1928, p. 14-15, sta-
tion 9. 

16a. Zone 1: at shore; water 3 inches deep. No 
snails. 

16b. Zone 2: 5 feet from shore; water 2 feet deep. 
Freshwater gill-breathing gastropods: 

Goniobasis li1·escens 
16c. Zone 3: 10 feet from shore; water 3 feet deep. 

Freshwater gill-breathing gastropods: 
Goniobasis livescens 3 

16d. Zone 4: 20 feet from shore; water 5 feet deep. 
Fresh water gill-breathing gastropods: 

Goniobasis livescens 6 
16e. Zone 5: 20 feet from shore; water 5 feet deep. 

Freshwater gill-breathing gastropods: 
Goniobasis livescens 3 

OHI0-17. Ottawa County, Bass Islands, Lake Erie: 
East Harbor, Catawba ls land, a sand beach. The sand is 
very fine and is constantly shifting; it settles in long 
ridges parallel to shore. The station is protected in all 
directions except the east. The gradient is so gradual 
that waves break a long way from shore. At a distance 
of 100 feet from shore the water is only 3. 5 feet deep 
and one can walk out nearly a quarter of a mile. Sub-
stratum sand throughout; water 25 C throughout; pH 7 .8 
throughout. No snails. at shore or up to 90 feet away. 
Beyond 90 feet, the following occur. Dennis, 1928, 
p. 15-16, station 10. 
Freshwater gill-breathing gastropods: 

Goniobasis livescens 3 
Pleurocera acutum 22 

OHI0-18. Ottawa County, Bass Islands, Lake Erie: 
East Harbor, Catawba ls land, an open pond. It has but 
one opening to the lake, a channel about 40 feet wide, 
which allows very few waves to enter. Near the opening 
the depth is 10 feet, but the average depth of the channel 
worked was 3. 5 feet. The substratum near the opening is 
sand but in the pond it gradually changes to muck. The 
temperature of water is quite variable, probably because 
of so much vegetation. Dennis, 1928, p. 17-19, station 
11. 

18a. Zone 1: at entrance; distance from shore 4 feet; 
substratum sand; water 22 C, 2 feet deep; pH 7 .8. 
Freshwater gill-breathing gastropods: 

Campeloma subsolidum 3 
Goniobasis livescens 5 
P leurocera acutum 1 
18b. Zone 2: in reeds 100 yards from the mouth of 

the harbor; distance from shore 10 feet; substratum muck; 
water 20 C, 1 foot deep; pH 7 .6. 
Freshwater gill-breathing gastropods: 

Campeloma subsolidum 
18c. Zone 3: just across channel from zone 2; dis-

tance from shore 3 feet; substratum muck and sand; 
water 24 C, 18 inches deep; pH 7.6. 
Freshwater lung-breathing gastropods: 

Helisoma trii·ofris 2 
Freshwater gill-breathing gastropods: 

Campeloma subsolidum 5 
Goniobasis liiescens 2 
Pleurocera acutum 3 
18d. Zone 4: an isolated clump of cattails about 

0. 5 mile from the mouth of the harbor; distance from 
shore 300 feet; substratum muck; water 25 C, 15 inches 
deep; pH 7.5. 
Freshwater gill-breathing gastropods: 
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Campeloma subsolidum 4 
Freshwater lung-breathing gastropods: 

Helisoma trivolvis 
18e. Zone 5: in a growth of lily pads about a mile 

from the opening of the harbor. Goniobasis and Campe-
loma on the bottom; Amnicola and Ferrissia on lily pads. 
Freshwater gill-breathing gastropods: 

Amnicola limosa 20 
Campeloma subsolidum 5 
Goniobasis livescens 4 

Freshwater lung-breathing gastropods: 
Ferrissia parallela 3 
Laevapex f uscus 4 

OHI0-19. Ottawa County, Bass Islands, Lake Erie: 
Squaw Harbor, South Bass Island, an approaching pond 
condition. The site is on the north side of South Bass 
Island, well protected on all sides and with the water 
consequently always quiet. The water is constantly 
changed due to the large opening to the lake. There is 
some emergent vegetation and a great deal of submerged 
vegetation. The bottom is almost level except near the 
banks, which are steep. The temperature of the water is 
about that of the lake water, as the effect of the sun on 
the quiet wa.ter is offset by the shade of the vegetation. 
Dennis, 1928, p. 19-21, station 12. 

l 9a. Zone 1: at the water line; snails clinging to 
rocks which make up a wall for the support of a road; 
water 22 C, only an inch or two deep on some of the 
rocks and a foot deep on others; pH 7.8. 
Freshwater gill-breathing gastropods: 

Goniobasis livescens 10 
Freshwater lung-breathing gastropods: 

Fossaria humilis 3 
Helisoma trivolvis 4 
Physa ancillaria 3 

Land gastropods: 
Oxyloma retusa "higginsi" 5 

19b. Zone 2: in dense submerged vegetation; sub-
stratum muck and very soft; water 22 C, 18 inches deep; 
pH 7.8. No snails. 

19c. Zone 3: a bar about 300 feet from shore, ex-
posed to the lake to the north and east and reached by 
fairly large waves; substratum stones ranging in size 
from coarse grave 1 to small boulders; water 22 C, 3 feet 
deep; pH 7 .8. 
Freshwater gill-breathing gastropods: 

Goniobasis livescens 28 
l'.)d. Zone 4: a patch of water-lily pads about 100 

feet from shore; substratum rocky, area well protected 
from waves; substratum muck; water 22 C, 3 feet deep; 
pH 7.8. 
Freshwater gill-breathing gastropods: 

Amnicola limosa 8 
Freshwater lung-breathing gastropods: 

Ferrissia para/le/a 5 
Fossaria humilis 3 
Gyraulus parvus 8 

Laevapex fuscus 4 
Physa ancillaria 
19e. Zone 5: a growth of reeds; substratum muck; 

water 22C, 8 inches deep; pH 7.6. Snails on stems of 
reeds. 
Freshwater gill-breathing gastropods: 

Amnicola limosa 8 
Freshwater lung-breathing gastropods: 

F errissia parallel a 2 
Laevapex fuse us 3 

OHIO- 20. Ottawa County, Bass Islands, Lake Erie: 
Fisher's Pond, Middle Bass Island, a pond separated 
from the lake only by a gravel bank some 30 feet wide. 
It has evidently been separated from the lake for some 
time because several. large willow trees grow on the 
bank and the pond bottom is a foot of muck. Vegetation 
is rank; close to shore there is a belt of water lilies, 
followed by a dense growth of Sagittaria; beyond this, 
another belt of water lilies, which thins out and stops 
near the middle of the pond to leave a small area of 
open water with submerged vegetation. Depth is about 
the same throughout, 12 inches at shore and 15 at the 
center. Water is colder than in the lake (17C) owing to 
the great amount of vegetation. Dennis, 1928, p. 21-22, 
station 13. 

20a. Zone 1: at water line, a dense growth of water 
lilies; substratum muck; water 2 inches deep; pH 7.4. 
Snails clinging to stems or lower surface of water lilies. 
Freshwater lung-breathing gastropods: 

Fossaria humilis 4 
Gyraulus parvus 2 
Helisoma trivolvis 3 
Physa ancillaria 2 
Promenetus exacuous 4 
20b. Zone 2: a dense growth of emergent vegetation 

(Scirpus); bottom muck; water 4 inches deep; pH 7 .4. No 
snails. 

20c. Zone 3: another belt of water lilies; same con-
ditions as 20a except water 3 inches deeper in zone 3. 
Freshwater lung-breathing gastropods: 

Fossaria humilis 2 
Gyraulus parvus 1 
fl elisoma trivolvis 2 
Physa ancillaria 
20d. Zone 4: middle of pond; dense growth of sub-

merged vegetation; substratum muck; water 6 inches 
deep; pH 7 .4. No snails either on bottom or vegetation. 

OHI0-21. Ottawa County, Bass Islands, Lake Erie: 
lake channe 1. Water 30- 35 feet deep, temperature 22 C 
at top, 20 C at bottom. Snails dredged from steamboat 
channel between South Bass and Middle Bass Islands. 
Dennis, 1928, p. 22, 23, station 14. 
Freshwater gill-breathing gastropods: 

Goniobasis livescens 
Pleurocera acutum 
Valvata tricarinata 

16 
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Freshwater lung-breathing gastropods: 
Stagnicola woodruf fi 2 

OHIO- 22. Jefferson County: Steubenville. A nver 
bluff at the edge of the city. The rocky bluffs are cov-
ered with a rather rank growth of tall weeds and some 
shrubs, such as sumac and wild grape. A level area 
along the street is covered with grasses, burdocks and 
other weeds, and the ground is rather stony. The soil 
along this side of the Ohio River is impregnated with 
soot, and is somewhat acid. The snails live in the grass 
and weeds and under stones and rocks, both on the bluff 
and along the street. Archer, 1937, p. 56. 
Land gastropods: 

Allogona profunda occasional 
H aplotrema concavum occasional 
Mesomphix inomatus occasional 
M. perlaevis rare 
Retinella indentata form paucilirata not common 
Triodopsis albolabris not common 
T. tridentata very common 
Ventridens intertextus 
V. ligerus 

rare 
very abundant 

OHI0-23. Jefferson County: New Alexandria. This 
locality consists of a series of steep ledges, thinly 
wooded, above level open fields on either side of a small 
stream. The leaf mold is thick; logs are numerous; and 
the woods are composed of oaks, hickories, and maples. 
The snails are not very common. They live in leaf mold, 
under bark, and under logs. Archer, 1937, p. 56. 
Land gastropods: 

Allogona profunda 
H aplotrema concavum 
Mesodon thyroidus 
Retinella wheatleyi 
S tenotrema fratemum 
S. hirsutum 
Triodopsis denotala 
T. tridentata 
\' entridens intertextus 
V. ligerus 

OHIO- 24. Jefferson County: New Alexandria. The 
fields below the ledges (OHIO - 23) contain only two 
fewer species. The vegetation consists of grasses, tall 
annual weeds such as goldenrod and mint, and patches 
of wild grapes. Archer, 1937, p. 58. 
Land gastropods: 

Haplotrema concavum under logs in tall weeds; 

Mesodon clausus 
M. thyroidus 
Stenotrema fratemum 
S. hirsutum 

not common 
in mint patches 
in grass, occasional 
in grass, uncommon 
in grass, tall weeds; in 

wild grape patches, un-
der ·logs; the commonest 
species in the open 

Triodopsis tridentata 

Ventridens intertextus 
V. ligerus 

under logs; in wild grape; 
in tall weeds; next in 
abundance 

under logs, rare 
in grass, tall weeds, and 

wild grape 

OHIO- 25. Belmont County: Lloydsville. This locali-
ty is an area of pastured hills. One of the hills contains 
a patch of oak-hickory woods near the summit; some of 
the trees are white oak, yellow oak, shellbark hickory, 
rock maple, and beech. The soil is a yellowish clay, and 
the outcropping rocks are sandstone and shale. The 
snails are concentrated in leaf pockets, around stumps, 
and under logs. Archer, 1937, p. 59. 
Land gastropods: 

H aplotrema concavum 
Helicodiscus parallelus 
Stenotrema fratemum 
S. hirsutum 

Triodopsis albolabris 
T. tridentata 

occasional 
rare 
around stumps, rare 
in leaf pockets, occasion-

ally, but commonest hi-
bernating m brambles 
and around stumps 

rare 
under logs and stones, 

occasional 
Ventridens demissus rare 

OHIO- 26. Belmont County: Lloydsville. In contrast 
with the 7 species above, 14 species are found in the 
open fields, and some of them are abundant. They live 
in grass and weeds as well as among stones, and are 
especially common on the lower slopes. Only 10 species 
are listed. Archer, 1937, p. 57-59. 
Land gastropods: 

Anguispira altemata 
H aplotrema concavum 
Sesovitrea electrina 
Retinella wheatleyi 
Stenotrema fratemum 
S. hirsutum 
Triodopsis albolabris 
T. tridentata 
\'entridens demissus 
Zonitoides arboreus 

rare 
occasional 
rare 
rare 
rather frequent 
abundant 
not common 
common 
common 
rare 

OHI0-27. Guernsey County:three miles west of Fair-
view. In this locality the woods are largely confined to 
deep ravines. The trees are white oaks and maples with 
an understory of seedlings, brambles, and wild grape 
patches. The humus has been trampled by cattle and, 
apparently in consequence of this, the snails occurring 
belong mostly to small species. The snails live under 
fallen bark and logs, in leaf mold, and in wild grape. 
Archer, 1937, p. 59. 
Land gastropods: 

Anguispira altemala uncommon 
,\lesodon inflectus uncommon 
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Stenotrema hirsutum 
Triodopsis fraudulenta 

vulgata 
Ventridens ligerus 

quite common 

uncommon 
rather frequent 
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Anguispira altemata 

Mesodon inflectus 

Stenotrema fratemum 

m trash, among shrubs, 
uncommon 

in shrubs and grass, occa-
sional 

OHIO - 28. Guernsey County: three miles west of 
Fairview. In the shrubby, grassy roadsides, and fields 
above the ravines. Archer, 1937, p. 59-60. 

Triodopsis fraudulenta 
vulgata 

common in grass, but 
avoiding shrubs 

mostly m shrubs; this 
is the commonest spe-
cies Land gastropods: 

OHIO- 29. Portage County: Dollar Lake, a basic bog lake. Water for the most part basic (alka-
line) rather than acidic. Roughly circular in outline, about 6 acres in area, maximum depth 23 
feet; no drainage; temperature range 0-28 C at the surface; 3-23 C at the bottom. Ice, about one 
foot, forms on the surface from December to March. Water level fluctuates a maximum of 18 inches 
depending on rainfall; pH 6.8 in spring to 8.6 in summer; range of temperature and pH varies with 
spring and fall overturn (spring average, 4C, pH 7.1; fall average, 6C, pH 7.3). During the sum-
mer the water is stratified from the surface (28 C, pH 8.6) to the bottom (23 C, pH 6. 7). During the 
winter there is a less pronounced stratification from just under the ice (0 C, pH 7 .8) to the bottom 
(4C, pH 6.9). Bottom soft black silt composed of fine organic detritus (ooze) mixed with clay; it 
has a gelatinous consistency. Mollusca collected from twelve zones, described in detail; table is 
reproduced with slight changes in taxonomy. Dexter, 1950, p. 19-26. Abbreviations: A, abundant; 
C, common; N, numerous; S, scarce; H, during high water. 

1. Chara-Myriophyllum zone 7. Larix zone 
2. Potamogeton zone 8. Typha zone 
3. Castalia zone 9. Cephalanthus zone 
4. Nymphaea-Pontederia zone 10. Alnus zone 
5. Decodon zone 11. Salix zone 
6. Toxicodendron-Vaccinium zone 12. Quercus-Fagus-Ulmus zone 

Species 
1 2 3 

Promenetus exacuous s c s 
Valvata tricarinata c c c 
Amnicola limos a A A A 
Helisoma campanulatum c c c 
Physa heterostropha s N N 
Gyraulus parvus N c N 
Pisidium spp. s N N 
F errissia sp. N 
Sphaerium spp. s 
Fossaria obrussa N 
Stagnicola palustris N 
Sphaerium spp. c 
Oxyloma retusa s 
Deroceras (2 species) 
Hawaiia minuscula 
Pallifera sp. 
Immature land snails 
Stenotrema hirsutum 
Anguispira altemata 
Discus patulus 
Mesodon thyroidus 
Triodopsis tridentata 
Strobilops aenea 

4 5 
s c 
c c 
A A 
N c 
N c 
N s 
N s 
s 
s N 

N 
N 

N c 
N N 
s s 

Zones 
6 7 

HS 
HN 
HS 
HN 
HS 

HS 

N S 
S N 
s 

s 

8 9 10 
N HS 
c HS HS 
c HS HS 
c HS HN 
c HN HN 
c HN HC 
s HN HN 

s HS 
s HS HN 
N HN HS 
c HN HN 
c c N 
N N c 

N 

N 
N 
N 

11 12 

HS 
HS 

HS 
N 
c c 
N 

s 
c N 
c s 
c c 
N 
N N 
s s 

s 
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OHIO- 30-42. Portage and Stark Counties: temporary 
pools and ponds. Mollusks collected by Dexter (1953, 
p. 26-33), detailed separately here. 

OHIO- 30. Stark County: a roadside ditch. Dexter, 
1953, p. 30. 
Sphaeriidae: 

Pisidium sp. 
Freshwater lung-breathing gastropods: 

H elisoma trivolvis 
Physa gyrina 

OHIO - 31. Portage County: ditch of a railroad fill. 
Dexter, 195 3, p. 30. 
Sphaeriidae: 

Pisidium sp. 
Freshwater lung-breathing gastropods: 

Fossaria obrussa 
F. parva 
Gyraulus parvus 
Physa gyrina 
Stagnicola palustris 

Land gastropods: 
Oxyloma retusa 

OHIO- 32. Portage County: field pond. Dexter, 1953, 
p. 30. 
Sphaeriidae: 

Sphaerium (2 species) 
Freshwater lung-breathing gastropods: 

Aplexa hypnorum 
Fossaria obrussa 
Gyraulus parvus 
Physa gyrina 
Stagnicola palustris 

Land gastropods: 
Deroceras reticulatum 

OHIO - 33. Portage County: a pasture pool. Dexter, 
1953, p. 30. 
Sphaeriidae: 

Sphaerium sp. 
Freshwater lung-breathing gastropods: 

Aplexa hypnorum 
Fossaria obrussa 
Gyraulus parvus 
Pseudosuccinea columella 

OHIO - 34. Stark County: a pasture pond. Dexter, 
1953, p. 30. 
Sphaeriidae: 

Spbaerium sp. 
Freshwater lung-breathing gastropods: 

Fossaria obrussa 
Gyraulus paTL'US 
Stagnicola palustris 

Land gastropods: 
Deroceras laez;e 
D. reticulatum 

OHIO- 35. Summit County: a sedge pond. Dexter, 
1953, p. 30. 
Sphaer iidae: 

Sphaerium (2 species) 
Freshwater lung-breathing gastropods: 

Fossaria obrussa 
Gyraulus parvus 
Physa gyrina 
Pseudosuccinea columella 

OHIO- 36. Summit County: a cattail pond. Dexter, 
1953, p. 30. 
Sphaeriidae: 

Sphaerium sp. 
Freshwater lung-breathing gastropods: 

Gyraulus parvus 
Physa gyrina 
Pseudosuccinea columella 

OHIO- 37. Stark County: a grassy swamp pond. 
Dexter, 1953, p. 30. 
Sphaeriidae: 

Pisidium sp. 
Sphaerium (2 species) 

Freshwater lung-breathing gastropods: 
F ossaria obrus sa 
Gyraulus parvus 
H elisoma trivolvis 
Stagnicola palustris 

Land gastropods: 
Deroceras reticulatum 

OHIO - 38. Summit County: a buttonbush swamp pond. 
Dexter, 1953, p. 30. 
Sphaeriidae: 

Sphaerium (2 species) 
Freshwater lung-breathing gastropods: 

Fossaria obrussa 
Gyraulus parvus 
Physa gyrina 
Pseudosuccinea columella 

Land gastropods: 
Deroceras reticulatum 

OHIO- 39. Portage County: a willow swamp. Dexter, 
1953, p. 31. 
Sphaer iidae: 

Sphaerium sp. 
Freshwater lung-breathing gastropods: 

Promenetus exacuous 
Land gastropods: 

Deroceras laeve 
D. reticulatum 
Oxyloma retusa 

OHIO - 40. Portage County: a woodland pond. Dexter, 
1953, p. 31. 
Sphaer iidae: 

Sphaerium (2 species) 
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Freshwater lung-breathing gastropods: 
Fossaria obrussa 
Gyraulus parvus 
Physa gyrina 
Pseudosuccinea columella 

OHIO- 41. Portage Co~nty: a flood-plain pond. Dex-
ter, 1953, p. 31. 
Sphaeriidae: 

Sphaerium (2 species) 
Freshwater lung-breathing gastropods: 

Fossaria obrussa 
Gyraulus parvus 
Physa gyrina 
Promenetus exacuous 
Stagnicola palustris 

OHI0-42. Portage County: another flood-plain pond. 
Dexter, 195 3, p. 31. 
Sphaeriidae: 

Sphaerium (2 species) 
Freshwater lung-breathing gastropods: 

Fossaria obrussa 
Gyraulus parvus 
H elisoma trivolvis 
Physa gyrina 
Stagnicola palustris 

Land gastropods: 
Deroceras reticulatum 

OHI0-43. Tuscarawas County. Sterki's list is an 
example of what may be expected in an Ohio county in 
an unglaciated area with Pennsylvanian bedrock. The 
list for pre-Wisconsin time may have been considerably 
shorter, especially before the establishment of the pres-
ent Ohio River drainage, but the landsnail assemblage 
may have been just as numerous, with the exception of 
introduced species, which are few. The list is given in 
the same order as the original. Sterki, 1899. 
Land gastropods: 

1. Triodopsis albolabris 
2. Mesodon thyroidus 
3. Triodopsis multilineata 
4. Allogona profunda 
5. Mesodon mitchellianus 
6. M. pennsy lvanicus 
7. Triodopsis tridentata 
8. T. fraudulenta vulgata 
9. T. denotata 

10. Mesodon inflectus 
11. Stenotrema leaii 
12. S. hirsutum 
13. Vallonia pulchella 
14. V. excentrica 
15. Anguispira kochi 
16. A. altemata 
17. Discus patulus 
18. D. cronkhitei 

19. Helicodiscus parallelus 
20. Punctum minutissimum 
21. Columella edentula 
22. Strobilops labyrinthica 
23. S. virgo 
24. Pupoides albilabris 
25. Gastrocopta corticaria 
26. G. armifera 
27. G. contracta 
28. G. pentodon "Bifidaria curvidens" 
29. G. pentodon 
30. Vertigo gouldii 
31. V. ovata 
32. V. ventricosa 
00. Va/Ionia costata Muller; not rare. (added at bottom 

of page 4, in Sterki's handwriting, in my copy 
of his paper) 

00. Vertigo e latior 
33. V. tridentata 
34. V. milium 
35. Cionella lubrica 
36. Haplotrema concavum 
37. Mesomphix cupreus 
38. N esovitrea electrina 
39. Retinella wbeatleyi 
40. R.(?) sp. ("Hyalinia ---?") 
41. R. indentata 
42. Striatura ferrea 
43. S. milium 
44. S. exigua 
45. Hawaiia minuscula 
46. Helicodiscus singleyanus 
47. Zonitoides nitidus 
48. Z. arboreus 
49. Ventridens intertextus 
50. V. ligera 
51. V. suppressus 
52. Paravitrea multidentata 
53. Euconulus fulvus 
54. Guppya sterkii 
55. Deroceras laeve 
56. Philomycus carolinianus 
57. Pallifera dorsalis 
58. Oxyloma retusa 
59. Succinea? (ms.: ova/is Say) 
60. S. avara 
61. Carychium exiguum 
62. C. exile 

Freshwater lung-breathing gastropods: 
63. Pseudosuccinea columella 
64. Stagnicola palustris 
65. S. desidiosa 
66. Fossaria humilis 
67. ,.Limnaea? very rare" 
68. Helisoma trivolvis 
69. "Planorbis lentus Say" (=H. trivolvis) 
70. Helisoma anceps 
71. H. campanulatum 
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72. Promenetus dilatatus 
73. Gyraulus deflectus (?in ms.) 
74. Promenetus umbilicatellus 
75. P. exacuous 
76. P. rubellus 
77. Gyraulus parvus 
78. G. circumstriatus 
79. G. hirsutus 
80. Planorbula armigera 
81. Ferrissia meekiana 
82. F.(?) shimeki (shimeki Pils. added in ms.) 
83. Laevapex diaphanus 
84. Ferrissia tarda 
00. F. kirklandi (added in ms.) 
85. F. rivularis 
86. "Ancylus ---?" (A. pumilus m ms. =F. meek-

iana, no. 81) 
87. Aplexa hypnorum 
88. Physa heterostropha 
88a. P. gyrina (added in ms.) 
89. "Physa ---?" 
90. "Physa (?ancillaria)" (P. integra substituted in 

ms.) 
91. "Physa ---?" (P. aplectoides substituted in 

ms.) 
Fresnwater gili-breathing gastropods: 

92. Campeloma integrum 
93. Somatogyrus subglobosus isogonus 
94. Amnicola limosa 
95. "A. orbiculata" (=A. limosa) 
96. "A. parva" (=A. limos a) 
00. A. lustrica (added in ms., "not rare") 
00. A. walkeri (added in ms.) 
97. A. lacus tris 
98. Pomatiopsis lapidaria 
99. "Bithynella obtusa Say" (=A. lacustris, no. 97) 

100. Pleurocera "labiatum Lea" 
101. Goniobasis livescens 
102. G. livescens gracilior 
103. Lithasia obovata 
104. Valvata tricarinata 

Naiades: 
105. Actinonaias carinata 
106. Ligumia recta latissima 
107. Lampsilis radiata siliquoidea 
108. L. ventricosa 
109. L. fasciola 
110. Villosa iris 
111. V. iris "novi-eloraci Lea"(= V. iris) 
112. V. fabalis 
113. Dysnomia torulosa rangiana 
114. Truncilla triquetra 
115. Carunculina parva 
116. Obovaria subrotunda 
117. Tritogonia tuberculata 
118. Amblema costata 
119. Quadrula pustulosa 
120. Cyclonaias tuberculata 

121. Pleurobema cordatum 
121. P. cordatum coccineum 
122. P. cordatum pyramidatum 
123. Fusconaia {lava 
124. F. subrotunda 
000. F. subrotunda kirtlandiana 
125. Plethobasus cyphyus 
126. Pleurobema clava 
127. Elliptio dilatatus 
128. E. complanatus 
129. Quadrula cylindrica 
130. Q. metanevra wardii 
131. Ptychobranchus fasciolare 
132. Cyprogenia irrorata 
133. Lasmigona compressa 
134. L. costata 
135. L. complanata 
136. Alasmidonta marginata 
137. A. calceolus 
138. Simpsoniconcha ambigua 
139. Lastena lata 
140. Strophitus undulatus 
141. Anodontoides ferussacianus 
142. Anodonta grandis 
143. A. "salmonea" 
144. A. "decora" 
14 5. A. imbecillis 

Sphaeriidae: 
146. Sphaerium sulcatum 
147. S. striatinum 
148. S. striatinum stamineum 
000. S. striatinum solidulum (added in ms.) 
149. S. fabale 
150. S. rhomboideum 
151. S. occidentale 
152. S. transversum 
153. S. partumeium 
154. S. securis 
155. Pisidium compressum 
156. P. fallax 
157. P. cruciatum 
158. P. punctiferum 
159. P. variabile 
160. P. casertanum 
161. P. adamsi 
162. P. walkeri 
163. P. casertanum ("abditum Hald.") 
164. P. casertanum ( "politum Sterki ") 
165. P. nitidum 

ONT ARIO- 1. Carleton County: Ottawa River, Duck 
Island, a few miles below the city of Ottawa. The island 
is a sandbank high enough to support deciduous trees 
and much scrub vegetation. It is underlain by Ordovician 
dolomite and limestone. Here the water is shallow and 
flows rather swifty. Naiades and other mollusks are 
abundant in the sand and in t}le roots of vegetation near 
shore. The remarkable abundance of mollusks here may 
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be due in no small part to the fact that sewage from the 
city of Ottawa is abundant, but sufficiently diluted to 
obviate pollution. The locality has been a favorite col-
lecting place since the days of Latchford (1880-1935). 
The list given here has been compiled from several 
papers by Latchford and Poirier and personal collecting 
by the writer and several associates. 
Naiades: 

Alasmidonta undulata 
Anodonta .. cataracta" 
A. grandis 
Anodontoides ferussacianus 
Elliptio complanatus 
E. dilatatus 
Lampsilis radiata .. borealis" 
L. ventricosa 
Leptodea fragilis 
Ligumia recta latissima 
Obovaria olivaria 
Proptera alata 
Strophitus undulatus 

Sphaeriidae: 
Pisidium dubium 
Sphaerium partumeium 
S. rhomboideum 
S. striatinum 
S. transversum 

Freshwater gill-breathing gastropods: 
Bulimus tentaculatus 
Campeloma decisum 
Somatogyrus subglobosus 

Freshwater lung-breathing gastropods: 
Helisoma trivolvis 
Lymnaea stagnalis jugularis 

ONT ARIO- 2. Carleton County: woods between St. 
Louis Dam and experimental farm, Ottawa. The woods 
have long since disappeared but similar woods still ex-
isted around 1930 in Dow's Swamp (see ONTARIO- 3). 
The writer and George E. Fairbairn obtained from dried 
moss similar assemblages of land snails. This kind of 
habitat commonly exists in the near vicinity of a marl 
lake and this explains the presence of some of these 
species, in minor numbers, in a good many marl deposits. 
G. W. Taylor and Latchford, 1890, p. 52. 
Land gastropods: 

Columella edentula 
Gastrocopta contracta 
G. pentodon 
Striatura exigua 
S. milium 
Vertigo bollesiana 
V. gouldii 
V. ovata 

ONTARIO- 3. Carleton County: Dow's Lake and 
Swamp, Ottawa, Until some ten years ago, Dow's Lake 
was an enlargement of the Rideau Canal just inside the 

city of Ottawa. It was crossed by a causeway and was 
dammed at the south. The dam was once called St. Louis 
Dam. The north half of the lake has been filled in and 
the old causeway has been demolished. Much of the area 
of Dow's Swamp south of St. Louis Dam has now been 
filled in, cut over, and part of it has become the campus 
of Carleton University. The lake in the swamp, not much 
more than a large pond, had a large molluscan fauna and 
the swamp had a good variety of land snails. In the fol-
lowing lists (ONT ARIO - 3-4) several collections by 
Latchford and Taylor, G. E. Fairbairn, and the writer 
have been combined. Abbreviations: S, swamp; L, Dow's 
Lake; P, lake in Dow's Swamp; M, species from moss in 
Dow's Swamp. 
Sphaeriidae: 

Pisidium casertanum p 
P. obtusale P 
Sphaerium partumeium p 
S. rhomboideum L 
S. securis L p 

Freshwater gill-breathing gastropods: 
Amnicola limosa p 
Bulimus tentaculatus L 

Freshwater lung-breathing gastropods: 
Armiger crista p 
Gyraulus deflectus p 
Helisoma trivolvis L p 
Physa .,ancillaria" L 
Promenetus exacuous L 
Stagnicola palustris L p 

Land gastropods: 
Carychium exile s 
Cione/la lubrica s 
Columella edentula M 
Gastrocopta contracta s 
G. corticaria s 
Helicodiscus parallelus M 
Planogyra asteriscus M 
Punctum minutissimum M 
Striatura exigua M 
S. milium M 
Vertigo ovata M 
Zonitoides nitidus M 

ONTARI0-4. Carleton County: Rideau River at rifle 
range (now built over) just upstream from Strathcona 
Park, Ottawa. In a short stretch of the river there is a 
radical change of environment from deep, muddy pools to 
rapids running over exposures of Ordovician shales 
strewn with glacial erratics. The following species live 
in the rapids or just below them. 
Naiades: 

Lasmigona compressa 
Sphaer iidae: 

Sphaerium striatinum 
Freshwater gill-breathing gastropods: 

Goniobasis livescens (concentrated just below a 
small riffle produced by a ledge in the stream) 
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Freshwater lung-breathing gastropods: 
Fossaria umbilicata 
Stagnicola emarginata 

ONT ARIO- 5. Carleton County: Rideau River at Bil-
lings Bridge. The village of Billings Bridge has been 
swallowed up in the expansion of the city of Ottawa but 
the bridge which gave it its name still exists. Just above 
the bridge, the river is rather wide and obstructed by two 
islands, one of which has now (1962) been removed. Two 
distinct habitats, not more than 25 feet away from each 
other, may be distinguished. The first of these is listed 
below; the second under ONT ARIO - 6. The lists are com-
piled from Latchford's several papers on this locality and 
the writer's personal collections. Habitat 1: backwater 
above rapids; water quiet, 1-4 feet deep; bottom mud with 
occasional glacial boulders, some of which are quite 
large. Vegetation abundant. 
Naiades: 

Alasmidonta marginata 
Lampsilis radiata siliquoidea 
Lasmigona costata 
Ligumia recta latissima 
Strophitus undulatus 

Sphaeriidae: 
Sphaerium sulcatum 

Freshwater gill-breathing gastropods: 
Campeloma decisum 
Valvata lewisi 

Freshwater lung-breathing gastropods: 
Ferrissia parallela 
Helisoma anceps "sayi" 
H. campanulatum 
H. trivolvis "inf racarinatum" 
Lymnaea stagnalis jugularis 
Physa "ancillaria" 
P. "integra" 

ONT ARIO -6. Carleton County: same locality as 
ONT ARIO- 5. Habitat 2: small rapids (formerly between 
the two islands); current strong; water 1-2 feet deep; 
bottom bouldery. No vegetation except algae on rocks. 
Sphaeriidae: 

Sphaerium striatinum 
S. transversum 

Freshwater gill-breathing gastropods: 
Goniobasis livescens 

Freshwater lung-breathing gastropods: 
Physa "billingsi" (type locality) 
Stagnicola emarginata 

ONTARI0-7. Russell County: woods near Cassel-
man. Freshwater species from ponds and streams in the 
vicinity of the town, some of them perhaps from the Na-
tion River nearby. This appears to be the northernmost 
locality for Triodopsis denotata. Latchford, 1895, p. 156. 
Naiades: 

Anodonta "fluviatilis" 

E lliptio complanatus 
Lampsilis radiata siliquoidea 

Sphaer iidae: 
Pisidium casertanum 
Sphaerium occidentale 
S. sulcatum 

Freshwater gill-breathing gastropods: 
Campeloma decisum 
Goniobasis livescens 

Freshwater lung-breathing gastropods: 
Ferrissia parallela 
Gyraulus parvus 
Helisoma anceps 
H. trivolvis 
Physa "billingsi" 
P. heteros tropha 
Stagnicola caperata 
S. palustris 

Land gastropods: 
Anguispira altemata 
Deroceras laeve 
Discus cronkhitei 
Euconulus fulvus 
Haplotrema concavum 
Mesodon dentiferus 
M. sayanus 
Nesovitrea electrina 
N. binneyana 
Oxyloma retusa 
Philomycus carolinianus 
Stenotrema leaii 
Succinea ovalis 
Triodopsis albolabris 
T. denotata 
Vallonia pulchella 
Vertigo ovata 
Vitrina limpida 
Zonitoides arboreus 
Z. nitidus 

ONT ARIO- 8. Carleton County: open deciduous 
woods growing on marl bed of former McKay Lake (earlier 
known as Hemlock Lake). Land snails here are notably 
abundant, probably because of the exceptionally favor-
able conditions of the site. This assemblage gives an 
idea of conditions obtaining when a lake is drained and 
its bed is invaded by vegetation without the intervention 
of a boggy stage and therefore without the formation of 
a peat layer. Lists combined from Latchford and Poirier 
(1884) and personal collecting. 
Land gastropods: 

Anguispira altemata 
Cionella lubrica 
Discus cronkhi te i 
Euconulus fulvus 
H aplotrema concavum 
Helicodiscus parallelus 
Mesodon sayanus 
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Mesomphix inomatus 
Ne so vi tr ea e I ec trina 
Oxyloma retusa 
Stenotrema leaii 
Succinea ova/is 
Triodopsis albolabris 
Zonitoides arboreus 

ONTARI0-9. Carleton County: McKay Lake, Ottawa. 
The lake was formerly outside city limits but is now well 
within them; in earlier papers it was called Hemlock 
Lake. It has been studied by Whittaker and Kindle from 
the standpoint of sediments and fauna. The following are 
species living in the lake. Combined lists of Latchford 
and Poirier (1884), Kindle (mss.), Whittaker (1918), and 
personal collecting. 
Naiades: 

Anodonta "cataracta" 
A. grandis 
Lampsilis radiata 
L. radiata siliquoidea 

Sphaeriidae: • 
Pisidium casertanum 
P. compressum 
Sphaerium rhomboideum 
S. simile 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
A. lustrica 
Campeloma decisum 
Valvata tricarinata 

Freshwater lung-breathing gastropods: 
Gyraulus deflectus 
G. hirsutus 
G. parvus 
Helisoma anceps 
H. campanulatum 
H. trivolvis 
Lymnaea stagnalis jugularis 
Physa heterostropha 
Promenetus exacuous 
Stagnicola desidiosa 

ONTARIO- IO. Renfrew County: Mohr's Wharf, Chats 
Falls, Ottawa River. Land snails from woods at the same 
locality. The freshwater species are notable as they are 
above the Chaudi~re Falls, an effective barrier to migra-
tion upstream along the Ottawa River; the list suggests 
that at least the Naiades have been brought here from 
the Lake Huron drainage and Georgian Bay through the 
Pleistocene Georgian Bay outlet of the Great Lakes. 
Latchford and Poirier, 1884. 
Naiades: 

Anodontoides f erussacianus 
Elliptio complanatus 
Lampsilis radiata 
Lasmigona costata 
Strophitus rugosus 

Freshwater lung-breathing gastropods: 
H elisoma trivolvis 
Stagnicola caperata 
S. catascopium 

Land gastropods: 
Discus cronkhitei 
Euconulus fulvus 
Gas trocopta contrac ta 
N esovitrea electrina 
Oxyloma retusa 
Philomycus carolinianus 
Reline/la indentata 
Strobilops labyrinthica 
Succinea ova/is 
Triodops is albolabris 
Zonitoides arboreus 

ONTARIO- II. Middle Island, Lake Erie. Few snails 
because of the presence of chickens and turkeys on this 
island. Goodrich, 1916, p. 530. 
Land gastropods: 

Allogona prof unda 
Anguispira altemata 
A. kochi 
A. kochi roseo-apicata 
Gastrocopta armifera 
G. contracta 
G. corticaria 
Haplotrema concavum 
Hawaiia minuscula 
Mesodon inf lectus 
M. zaletus 
Stenotrema fratemum 
Succinea avara 
Triodopsis fraudulenta 
T. notata 
Vallonia parvula 
Zonitoides arboreus 

ONTARI0-12. Middle Sister Island, Lake Erie. 
Snails plentiful, the island uninhabited, no chickens. 
Goodrich, 1916, p. 531. 
Land gastropods: 

Allogona profunda strontiana 
Anguispira altemata eriensis 
A. kochi strontiana 
Gastrocopta contracta 
Haplotrema concavum 
Helicodiscus para/le/us 
Mesodon inf lectus 
M. thyroidus 
M. zaletus 
Succinea avara 
Triodopsis albolabris goodrichi 
T. fraudulenta 

ONTARI0-13. North Harbor Island, Lake Erie. A 
rookery for terns; snails in fair abundance, but fewer 
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than on Middle Sister (ONTARIO- 12). Goodrich, 1916, 
p. 531. 
Land gastropods: 

Allogona profunda strontiana 
Anguispira altemata eriensis 
A. kochi roseo-apicata 
Haplotrema concavum 
Mesodon inflectus 
Triodopsis albolabris goodrichi 
T. fraudulenta 

ONT ARIO - 14. East Sister Island, Lake Erie. Few 
snails. Goodrich, 1916, p. 531. 
Land gastropods: 

Allogona profunda 
Anguispira altemata 
A. kochi roseo-apicata 
Deroceras laeve 
Gastrocopta contracta 
Mesodon inflectus 
M. zaletus 
Nesovitrea electrina 
Succinea avara 
Vallonia parvula 
Zonitoides arboreus 

QUEBEC - 1. Gatineau County: Meach Lake. This is 
the lowest of three lakes in a chain, Philippe, Harring-
ton, and Meach, in a glacial valley gouged out in Pre-
cambrian rock and dammed at the foot of Meach Lake. I 
have studied in detail the molluscan fauna of this lake 
and the following summary indicates only the three main 
habitats. La Rocque, 1935. 

Rock Sand Mud 
Naiades: 

Anodonta marginata x 
E lliptio complanatus x x 

Sphaer iidae: 
Pisidium sp. x 
Sphaerium lacustre x 

Freshwater gill-breathing gastropods: 
Amnicola limosa x x 
Campeloma cf. C. decisum x 

Freshwater lung-breathing gastropods: 
Bulimnea megasoma x 
Ferrissia parallela x 
Gyraulus parvus x 
Helisoma anceps latchfordi x x x 
H. campanulatum wisconsinense x x 
H. trivolvis pilsbryi x x 
Lymnaea stagnalis lillianae x x x 
Physa parkeri latchfordi x x x 
P. gyrina x 
Pseudosuccinea columella x 

Land gastropods: 
Oxyloma retusa x 

QUEBEC - 2. Gatineau County: Gauvreau Lake, Gati-
neau River drainage. The lake is about the same size as 
Meach Lake but is differently shaped; it does not have 
the peculiar forms noted for that lake. No marl is in evi-
dence around the margins of the lake but may be forming 
in the deeper, central parts. The following list combines 
personal collecting with the list of Latchford and Poirier 
(1885, p. 265). 
Naiades: 

Anodonta cataracta 
E lliptio complanatus 
Lampsilis siliquoidea 

Sphaeriidae: 
Sphaerium sulcatum 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
Campeloma decisum 

Freshwater lung-breathing gastropods: 
Gyraulus deflectus 
Helisoma campanulatum wisconsinense 
H. infracarinatum 
Stagnicola desidiosa, var. 

QUEBEC - 3. Gatineau County: Chilcott Lake. A 
shallow lake, deeper at the center, invaded by vegeta-
tion along its margins. The lake bottom is almost exclu-
sively marl with a small proportion of black mud and 
organic debris. The following list is compiled from data 
by Latchford (1926) and La Rocque (1932). 
Naiades: 

Alasmidonta undulata 
Anodonta marginata 
E lliptio complanatus 
Lasmigona costata 

Sphaer iidae: 
Pisidium compressum 
Sphaerium sulcatum 
S. ("Musculium") sp. 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
Campeloma decisum 

Freshwater lung-breathing gastropods: 
Gyraulus sp. 
Helisoma anceps 
H. campanulatum wisconsinense 
H. trivolvis 
Lymnaea stagnalis jugularis 
Physa parkeri latchfordi 
Pseudosuccinea columella 
Stagnicola emarginata canadensis 

Land gastropods: 
Oxyloma retusa 

QUEBEC-4. Gatineau County: Bernard Lake. A lake 
of medium size, unlike Meach Lake in shape, but very 
similar in that it has fine sandy beaches and muddy 
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bays, with here and there exposures of bare Precambrian 
rock. The following list, which is probably incomplete, 
is from personal collections. 
Naiades: 

Alasmidonta undulata 
Arwdonta marginata 
Elliptio complanatus 

Freshwater gill-breathing gastropods: 
Campeloma decisum 

Freshwater lung-breathing gastropods: 
Gyraulus deflectus obliquus 
Helisoma anceps sayi 
H. campanulatum wisconsinense 
Lymnaea stagnalis lillianae 
Physa sp. 

QUEBEC- 5. Gatineau County: Blue Sea Lake. A 
large lake with many bays and islands, connected with 
Grant Lake by Ellard Creek. Four habitats (QUEBEC- 5-
8) are listed from personal collecting; some data have 
been published before (La Rocque, 1936). Habitat 1: 
Blue Sea Lake proper. Rocky, gravelly, and sandy 
shores; water 1-4 feet deep. Little vegetation. 
Naiades: 

Anodonta grandis 
Elliptio complanatus 
Lampsilis siliquoidea 

Freshwater lung-breathing gastropods: 
Lymnaea stagnalis jugularis 

QUEBEC-6. Gatineau County: Blue Sea Lake. Habi-
tat 2: Big Island. A large island with many summer cot-
tages, but still untouched except in the near vicinity of 
the cottages. Land snails from moss. 
Land gastropods: 

Discus cronkhitei 
Haplotrema concavum 
Helicodiscus parallelus 

· Punctum pygmaeum 
Retinella sp. 
Stenotrema leaii 
Striatura exigua 
S. fe"ea 
S. milium 
Strobilops labyrinthica 
Vertigo sp. 
Zonitoides sp. 

QUEBEC - 7. Gatineau County: Blue Sea Lake. Habi-
tat 3: Ellard Creek. Water 0-4 feet deep, clear and cold, 
no perceptible current; bottom blue clay. Floating duck-
weed and water lilies. 
Naiades: 

Anodonta marginata 
Elliptio complanatus 
Lampsilis siliquoidea 

Freshwater lung-breathing gastropods: 
Bulimnea megasoma (abundant near shore on sticks, 

stones, weeds, and bottom; some almost out of 
water; all covered with a thin coating of gray 
clay) 

QUEBEC - 8. Gatineau County: Blue Sea Lake area. 
Habitat 4: Grant Lake. A small lake connected with Blue 
Sea Lake by Ellard Creek .. Bottom blue clay, some 
stretches of sand and gravel, and a few bays with deep, 
soft black mud. The following species are from the blue 
clay bottom. 
Naiades: 

Elliptio complanatus 
Lampsilis radiata siliquoidea 

Freshwater gill-breathing gastropods: 
Valvata tricarinata 

Freshwater lung-breathing gastropods: 
Bulimnea megasoma 
Helisoma anceps 
H. campanulatum wisconsinense 
H. trivolvis 
Lymnaea stagnalis jugularis 
Physa sp. 

WISCONSIN -1. Oneida and Vilas Counties: Toma-
hawk Lake. Species living on sandy shore subject to 
more or less rough water. F. C. Baker, 19llb, p. 219. 
Naiades: 

Anodonta grandis footiana 
A. marginata 
Lampsilis siliquoidea 

Sphaeriidae: 
Sphaerium sulcatum 

Freshwater gill-breathing gastropods: 
Campeloma decisum 

Freshwater lung-breathing gastropods: 
Helisoma anceps striatum 
H. "binneyi" 
H. campanulatum 
Lymnaea stagnalis lillianae 
L. stagnalis "wisconsinensis" 

WISCONSIN - 2. Oneida and Vilas Counties: Toma-
hawk Lake. Species living in enclosed or sheltered bays 
which are connected with the open lake and in which the 
water never becomes stagnant. F. C. Baker, 19llb, 
p. 219. 
Naiades: 

Anodonta grandis footiana 
A. marginata 

Freshwater lung-breathing gastropods: 
Helisoma anceps striatum 
H. "binneyi" 
H. campanulatum 
Lymnaea stagnalis lillianae 
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Physa ancillaria 
Stagnicola lanceata 

WISCONSIN - 3. Oneida and Vilas Counties: Toma-
hawk Lake. Species living on Castalia-Nymphaea society 
in clear water of creek or in enclosed bay. F. C. Baker, 
1911b, p. 220. 
Freshwater gill-breathing gastropods: 

Amnicola cincinnatiensis 
Freshwater lung-breathing gastropods: 

F errissia paralle la 
Gyraulus parvus 
G. hirsutus 
H elisoma campanulatum 
Physa ancillaria 
Pseudosuccinea columella 

WISCONSIN - 4. Oneida and Vilas Counties: Toma-
hawk Lake. Species living in swampy ponds or in Typha 
plant societies where the water is more or less stagnant. 
F. C. Baker, 191lb, p. 220. 
Sphaeriidae: 

Pisidium casertanum 
Sphaerium occidentale 
S. partumeium 
S. securis 

Freshwater lung-breathing gastropods: 
Aplexa hypnorum 
Bulimnea megasoma 
Ferrissia parallela 
Fossaria obrussa 
Gyraulus hirsutus 
Helisoma anceps 
H. "binneyi" 
H. trivolvis 
Lymnaea stagnalis jugularis 
Physa gyrina 
Planorbula armigera 
Pseudosuccinea columella 
Stagnicola lanceata 

WISCONSIN -5. Oneida and Vilas Counties: Toma-
hawk Lake. Species living in swales. F. C. Baker, 
19llb, p. 220. 
Sphaeriidae: 

Pisidium casertanum 
Sphaerium lacustre 

Freshwater lung-breathing gastropods: 
Ferrissia parallela 
Gyraulus parvus 

WISCONSIN -6. Oneida and Vilas Counties: Toma-
hawk Lake. Species living in river with swift current. 
F. C. Baker, 19llb, p. 221. 
Naiades: 

Actinonaias carinata 
Amblema plicata 

Lampsilis radiata siliquoidea 
L. ventricosa 
Ligumia recta 

Sphaeriidae: 
Pisidium dubium 
Sphaerium striatinum 

Freshwater lung-breathing gastropods: 
Campeloma decisum 

WISCONSIN - 7. Oneida and Vilas Counties: Toma-
hawk Lake. Species living in creek with sandy bottom 
and clear, cold water; current swift. F. C. Baker, 19llb, 
p. 221. 
Naiades: 

Actinonaias carinata 
Anodonta grandis fo~tiana 
A. implicata 
A. marginata 
Lampsilis radiata siliquoidea 
L. ventricosa 
Lasmigona compressa 
L. costata 
Strophitus rugosus 

Freshwater gill-breathing gastropods: 
Campeloma decisum 

WISCONSIN - 8. Lake Superior drainage: Anna Lake. 
Morrison, 1932a. 
Naiades: 

Anodonta marginata 
Freshwater lung-breathing gastropods: 

Helisoma anceps cahni 
Pseudosuccinea columella 

WISCONSIN - 9. Lake Superior drainage: Armour LalCe. 
Morrison, 1932a. 
Naiades: 

Anodonta marginata 
Lampsilis radiata siliquoidea 

Freshwater lung-breathing gastropods: 
Gyraulus deflectus 
Helisoma anceps cahni 
H. campanulatum wisconsinense 
Physa laphami 
S tagnicola lance ala 

WISCONSIN -10. Lake Superior drainage: Black Oak 
Lake. Morrison, 1932a. 
Sphaeriidae: 

Sphaerium securis 
Freshwater lung-breathing gastropods: 

Helisoma trivolvis 

WISCONSIN -11. Lake Superior drainage: Harris 
Lake. Morrison, 1932a. 
Freshwater gill-breathing gastropods: 

Amnicola limosa 
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Freshwater lung-breathing gastropods: 
Acella haldemani 
Pbysa laphami 

WISf:;_ONSIN -12. Lake Superior drainage: Horsehead 
Lake. Morrison, 1932a. 
Naiades: 

Anodonta marginata 
Lampsilis radiata siliquoidea 

WISCONSIN -13. Lake Superior drainage: Katinka 
Lake. Morrison, 1932a. 
Sphaeriidae: 

Pisidium lilljeborgi 
P. obtusale 

WISCONSIN -14. Lake Superior drainage: Montreal 
River at Pine Lake. Morrison, 1932a. 
Naiades: 

Anodonta grandis plana 
A. marginata 
Anodontoides ferussacianus 
Lasmigona compressa 

Freshwater gill-breathing gastropods: 
Amnicola limosa 

Freshwater lung-breathing gastropods: 
Fossaria exigua 
Gyraulus deflectus obliquus 
G. parvus 
Helisoma anceps 
Physa laphami 

WISCONSIN -15. Lake Superior drainage: Palmer 
Lake. Morrison, 1932a. 
Naiades: 

Anodonta kennicottii 
Sphaer iidae: 

· Pisidium adamsi 
P. compressum 
P. lilljeborgi 
P. nitidum 
P. variabile 
Sphaerium fallax 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
A. lustrica 
Valvata lewisi 
V. tricarinata 

Freshwater lung-breathing gastropods: 
Ferrissia parallela 
Gyraulus deflectus obliquus 
Helisoma anceps 
H. campanulatum 
H. trivolvis 
Physa sayii 
Promenetus exacuous 

WISCONSIN -16. Lake Superior drainage: Presque 
Isle Lake. Morrison, 1932a. 
Naiades: 

Ano don ta grandis f ootiana 
A. kennicottii 
A. marginata 
Lampsilis radiata siliquoidea rosacea 

Sphaer iidae: 
Pisidium compressum 
P. nitidum 
P. variabile 
Sphaerium sulcatum 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
A. lustrica 

Freshwater lung-breathing gastropods: 
Gyraulus deflectus obliquus 
G. parvus 
Helisoma anceps cahni 
H. campanulatum wisconsinense 
Lymnaea stagnalis jugularis 
Physa laphami 
Stagnicola emarginata 

WISCONSIN - 17. Lake Superior drainage: South 
Branch, Presque Isle River at Winegar. Morrison, 1932a. 
Naiades: 

Anodonta grandis plana 
Anodontoides birgei 
Lampsilis radiata siliquoidea 
Lasmigona compressa 

Sphaeriidae: 
Pisidium compressum 
Sphaerium striatinum 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
Campeloma decisum 

Freshwater lung-breathing gastropods: 
Physa integra 

WISCONSIN -18. Lake Superior drainage: pond near 
Presque Isle River at Winegar. Morrison, 1932a. 
Freshwater lung-breathing gastropods: 

Bulimnea megasoma 
Gyraulus parvus 
Stagnicola palustris elodes 

WISCONSIN -19. Green Bay drainage: Butternut Lake. 
Morrison, 1932a. 
Naiades: 

Anodonta marginata 
Freshwater gill-breathing gastropods: 

Campeloma decisum 
Freshwater lung-breathing gastropods: 

Helisoma anceps 
H. campanulatum 
Lymnaea stagnalis sanctaemariae 
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WISCONSIN - 20. Green Bay drainage: Kentuck Lake. 
Morrison, 1932a. 
Naiades: 

Anodonta marginata 
Freshwater lung-breathing gastropods: 

H elisoma anceps unicarinatum 
H. campanulatum 

WISCONSIN - 21. Green Bay drainage: pools in lumber 
slashings, 4 miles east of Butternut Lake. Morrison, 
1932a. 
Sphaeriidae: 

Pisidium casertanum 
P. obtusale 
Sphaerium occidentale 

WISCONSIN - 22. Flambeau drainage: Adelaide Lake. 
Morrison, 1932a. 
Naiades: 

Anodonta grandis footiana 
Anodonta marginata 

WISCONSIN - 23. Flambeau drainage: Allequash Lake. 
Morrison, 1932a. 
Naiades: 

Anodonta marginata 
Lampsilis radiata siliquoidea 

Sphaeriidae: 
Sphaerium securis 

Freshwater lung-breathing gastropods: 
Gyraulus deflectus 
Helisoma campanulatum 
H. campanulatum wisconsinense 
H. trivolvis 
Physa sayii 

WISCONSIN - 24. Flambeau drainage: Ballard Lake. 
Morrison, 1932a. 
Freshwater lung-breathing gastropods: 

Physa sayii 

WISCONSIN - 25. Flambeau drainage: Big Lake. Morri-
son, 1932a. 
Naiades: 

Anodonta grandis footiana 
Lampsilis radiata siliquoidea 
L. ventricosa lurida 

Sphaeriidae: 
Sphaerium sulcatum 

Freshwater gill-breathing gastropods: 
Campeloma decisum 

Freshwater lung-breathing gastropods: 
H elisoma anceps 
Lymnaea stagnalis lillianae 
Physa laphami 

WISCONSIN - 26. Flambeau drainage: Big Lake, inlet. 
Morrison, 1932a. 

Naiades: 
Lampsilis ventricosa lurida 

WISCONSIN - 27. Flambeau drainage: Big Lake, out-
let. Morrison, 1932a. 
Naiades: 

Actinonaias carinata 
Anodonta grandis plana 
A. marginata 
Elliptio dilatatus delicatus 
Fusconaia /lava 
Lampsilis radiata siliquoidea 
L. ventricosa occidens 
Lasmigona compressa 
L. costata 
Strophitus edentulus 

Sphaeriidae: 
Pisidium adamsi 
P. compressum 
P. lilljeborgi 
Sphaerium striatinum stamineum 

Freshwater gill-breathing gastropods: 
Amnicola limosa 

Freshwater lung-breathing gastropods: 
Gyraulus parvus 
Helisoma anceps 
Lymnaea stagnalis jugularis 
Physa michiganensis 

WISCONSIN - 28. Flambeau drainage: Big Muskellunge 
Lake. Morrison, 1932a. 
Naiades: 

Anodonta marginata 
Sphaeriidae: 

Pisidium compressum 
P. nitidum 
P. variabile 
Sphaerium lacustre 
S. sulcatum 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
A. lustrica 
A. walkeri 
Campeloma milesii 

Freshwater lung-breathing gastropods: 
Gyraulus parvus 
Helisoma anceps 
H. anceps sayi 
H. anceps unicarinatum 
H. campanulatum 
H. campanulatum wisconsinense 
Physa sayii 
Promenetus exacuous megas 
Stagnicola emarginata vilasensis 

WISCONSIN - 29. Flambeau drainage: Boulder Lake. 
Morrison, 1932a. 
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Naiades: 
Lampsilis radiata siliquoidea rosacea 

Sphaeriidae: 
Pisidium compressum 
P. lilljeborgi 
P. nitidum 
P.' variabile 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
A. lustrica 
Campeloma milesii 

Freshwater lung-breathing gastropods: 
F errissia paralle la 
Gyraulus hirsutus 
G. parvus 
Helisoma anceps 
H. campanulatum 
H. pilsbryi 

WISCONSIN - 30. Flambeau drainage: Catfish Lake. 
Morrison, 1932a. 
Sphaeriidae: 

Sphaerium partumeium 
Freshwater lung-breathing gastropods: 

Helisoma campanulatum 
Physa sayii 

WISCONSIN - 31. Flambeau drainage: channel between 
Fishtrap and High Lakes. Morrison, 1932a. 
Freshwater lung-breathing gastropods: 

Acella haldemani 
Bulimnea megasoma 
Helisoma anceps unicarinatum 
Pseudosuccinea columella 

WISCONSIN - 32. Flambeau drainage: Clear Crooked 
Lake. Morrison, 1932a. 
Sphaeriidae: 

Pisidium variabile 
Freshwater gill-breathing gastropods: 

Amnicola limosa 

WISCONSIN - 33. Flambeau drainage: Constance Lake. 
Morrison, 1932a. 
Naiades: 

Anodonta marginata 
Freshwater gill-breathing gastropods: 

Campeloma milesii 

WISCONSIN - 34. Flambeau drainage: Cranberry Lake. 
Morrison, 1932a. 
Naiades: 

Anodonta marginata 

WISCONSIN - 35. Flambeau drainage: Crooked Lake. 
Morrison, 1932a. 
Freshwater gill-breathing gastropods: 

Campeloma milesii 

WISCONSIN - 36. Flambeau drainage: Crystal Lake. 
Morrison, 1932a. 
Freshwater lung-breathing gastropods: 

Physa sayii 

WISCONSIN - 37. Flambeau drainage: Dead Pike 
Lake. Morrison, 1932a. 
Sphaeriidae: 

Pisidium variabile 
Freshwater gill-breathing gastropods: 

Amnicola limosa 
Freshwater lung-breathing gastropods: 

Gyraulus deflectus 
Physa sayii 

WISCONSIN - 38. Flambeau drainage: Diamond Lake. 
Morrison, 1932a. 
Freshwater gill-breathing gastropods: 

Amnicola limosa 
Campeloma decisum 

Freshwater lung-breathing gastropods: 
Physa sayii 

WISCONSIN - 39. Number omitted by error. 

WISCONSIN-40. Flambeau drainage: Duck Lake. 
Morrison, 1932a. 
Freshwater lung-breathing gastropods: 

Bulimnea megasoma 
Helisoma trivolvis 

WISCONSIN -41. Flambeau drainage: Favil Lake. 
Morrison, 1932a. 
Naiades: 

Anodonta marginata 

WISCONSIN - 42. Flambeau drainage: F ishtrap Lake. 
Morrison, 1932a. 
Naiades: 

Anodonta grand is f ootiana 
A. marginata 
Anodontoides ferussacianus subcylindraceus 
Lampsilis radiata siliquoidea rosacea 
L. ventricosa lurida 

Sphaeriidae: 
Pisidium adamsi 
P. variabile 
Sphaerium partumeium 
S. rhomboideum 
S. sulcatum 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
A. walkeri 
Campeloma decisum 

Freshwater lung-breathing gastropods: 
Acella haldemani 
Bulimnea megasoma 
Ferrissia parallela 
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Gyraulus deflectus 
G. deflectus obliquus 
Helisoma anceps sayi 
H. anceps unicarinatum 
H. campanulatum 
H. trivolvis 
H. trivolvis pilsbryi 
Lymnaea stagnalis lillianae 
Physa sayii 
Promene tus exacuous 
Stagnicola exilis 

WISCONSIN - 43. Flambeau drainage: forest ponds, 
10 miles northeast of Boulder Junction. Morrison, 1932a. 
Sphaeriidae: 

Pisidium casertanum 
P. obtusale 
Sphaerium occidentale 
S. securis 

Freshwater lung-breathing gastropods: 
Gyraulus circumstriatus 

WISCONSIN-44. Flambeau drainage: Lake George. 
Morrison, 1932a. 
Naiades: 

Anodonta marginata 
Freshwater lung-breathing gastropods: 

Helisoma anceps 

WISCONSIN -45. Flambeau drainage: Harvey Lake. 
Morrison, 1932a. 
Sphaeriidae: 

Sphaerium partumeium 
Freshwater gill-breathing gastropods: 

Amnicola limosa 
Freshwater lung-breathing gastropods: 

Physa sayii 

WISCONSIN -46. Flambeau drainage: Helen Lake. 
Morrison, 1932a. 
Sphaer iidae: 

Sphaerium securis 
Freshwater gill-breathing gastropods: 

Amnicola limosa 
Campeloma decisum 

Freshwater lung-breathing gastropods: 
H elisoma anceps 

WISCONSIN -47. Flambeau drainage: High Lake. Mor-
rison, 1932a. 
Naiades: 

Anodonta marginata 
Anodontoides ferussacianus subcylindraceus 
Lampsilis radiata siliquoidea rosacea 
L. ventricosa lurida 

Sphaeriidae: 
Sphaeriurn sulcatum 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
A. lustrica 
Campeloma decisum 

Freshwater lung-breathing gastropods: 
Acella haldemani 
Bulimnea megasoma 
F errissia parallela 
Gyraulus de flectus 
Helisoma anceps 
H. campanulatum 
H. campanulatum wisconsinense 
H. trivolvis 
H. pilsbryi 
Lymnaea s tagnalis li llianae 
Physa laphami 
Stagnicola exilis 
S. lanceata 

WISCONSIN - 48. Flambeau drainage: Ike Walton 
Lake. Morrison, 1932a. 
Freshwater gill-breathing gastropods: 

Amnicola limosa 
Campeloma milesii 

Freshwater lung-breathing gastropods: 
F ossaria obrussa 

WISCONSIN - 49. Flambeau drainage: Irving Lake, 
outlet. Morrison, 1932a. 
Naiades: 

Anodonta grandis plana 
A. marginata 
Anodontoides ferussacianus subcylindraceus 

Sphaeriidae: 
Pisidium adamsi 
P. compressum 
Sphaerium sulcatum 

Freshwater gill-breathing gastropods: 
Campeloma milesii 

Freshwater lung-breathing gastropods: 
H elisoma trivolvis 

WISCONSIN - 50. Flambeau drainage: Island Lake. 
Morrison, 1932a. 
Sphaeriidae: 

Sphaerium sulcatum 
Freshwater lung-breathing gastropods: 

H elisoma campanulatum ferrissii 
Physa sayii 

WISCONSIN -51. Flambeau drainage: Laura Lake. 
Morrison, 1932a. 
Naiades: 

Anodonta marginata 
Sphaeriidae: 

Pisidium ferrugineum 



100 PALEOECOLOGY 

P. rlitidu1"1 
Sphaerium lacustre 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
A. lustrica 
Valvata tricarinata 

Freshwater lung-breathing gastropods: 
Gyraulus parvus 
Helisoma pseudotrivolvis 

WISCONSIN - 52. Flambeau drainage: Little Crooked 
Lake. Morrison, 1932a. 
Freshwater gill-breathing gastropods: 

Amnicola limosa 
A. lustrica 

WISCONSIN - 53. Flambeau drainage: Little Long 
Lake. Morrison, 1932a. 
Naiades: 

Anodonta grandis footiana 
A. marginata 

Sphaeriidae: 
Sphaerium securis 

Freshwater gill-breathing gastropods: 
Campeloma decisum 

WISCONSIN - 54. Flambeau drainage: Little Rice 
Lake. Morrison, 1932a. 
Naiades: 

Anodonta grandis plana 
A. marginata 
Anodontoides ferussacianus 
Lampsilis radiata siliquoidea 

Sphaeriidae: 
Pisidium compressum 
P. nitidum 
P. variabile 
Sphaerium lacustrt! 
S. sulcatum 

Freshwater gill-breathing gastropods: 
Amnicola lustrica 

Freshwater lung-breathing gastropods: 
Bulimnea megasoma 
Fossaria obrussa 
Gyraulus parvus 
H elisoma trivolvis 
Physa sayii 
Promenetus exacuous 

WISCONSIN -55. Flambeau drainage: Little White 
Birch Lake. Morrison, 1932a. 
Naiades: 

Anodonta marginata 
Sphaer iidae: 

Pisidium adamsi 
P. compressum 
P. lilljeborgi 
P. nitidum 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
A. lustrica 
Campeloma milesii 

Freshwater lung-breathing gastropods: 
Fossaria obrussa decampi 
Gyraulus hirsutus 
G. parvus 

WISCONSIN - 56. Flambeau drainage: Lost Canoe 
Lake. Morrison, 1932a. 
Naiades: 

Anodonta grandis footiana 
A. marginata 

Sphaeriidae: 
Pisidium compressum 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
Campeloma milesii 

Freshwater lung-breathing gastropods: 
Helisoma anceps 
H. campanulatum wisconsinense 
Physa laphami 

WISCONSIN -57. Flambeau drainage: Lower Gresham 
Lake. Morrison, 1932a. 
Freshwater gill-breathing gastropods: 

Campeloma milesii 

WISCONSIN - 58. Flambeau drainage: Manitowish Riv-
er. Morrison, 1932a. 
Naiades: 

Alasmidonta marginata variabilis 
Amblema costata 
Anodonta grandis plana 
A. imbecillis 
A. marginata 
Anodontoides ferussacianus subcylindraceus 
Elliptio dilatatus 
E. dilatatus delicatus 
Fusconaia /lava 
Lampsilis radiata siliquoidea 
L. ventricosa occidens 
Lasmigona compressa 
L. costata 
Ligumia recta latissima 
Pleurobema cordatum coccineum 
Strophitus rugosus 

Sphaeriidae: 
Pisidium adamsi 
Sphaerium striatinum 

Freshwater gill-breathing gastropods: 
Campeloma decisum 

Freshwater lung-breathing gastropods: 
Helisoma anceps 
H. trivolvis winslowi 
Physa sayii 
Promenetus exacuous 
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WISCONSIN - 59. Flambeau drainage: Mann Lake. 
Morrison, 1932a. 
Naiades: 

Anodonta marginata 
Anodontoides ferussacianus subcylindraceus 
Lampsilis radiata siliquoidea rosacea 

Sphaeriidae: 
Pisidium variabile 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
A. lustrica 
Valvata tricarinata 

Freshwater lung-breathing gastropods: 
Fossaria exigua 
F. obrussa 
Gyraulus arcticus 
G. deflectus obliquus 
Helisoma anceps sayi 
H. campanulatum wisconsinense 
H. trivolvis 
H. trivolvis pilsbryi 
Physa gyrina 
Promenetus exacuous megas 

WISCONSIN - 60. Flambeau drainage: Mann Lake, out-
let. Morrison, 1932a. 
Naiades: 

Anodonta grandis plana 
A. marginata 

Sphaeriidae: 
Pisidium compressum 
P. variabile 
Sphaerium partumeium 
S. securzs 
S. s triatinum 
S. sulcatum 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
Campeloma decisum 

Freshwater lung-breathing gastropods: 
Bulimnea megasoma 
Ferrissia para/le/a 
Gyraulus deflectus 
Helisoma anceps sayi 
H. trivolvis 

WISCONSIN-61. Flambeau drainage: pond along Mann 
Lake outlet. Morrison, 1932a. 
Sphaeriicae: 

Pisidium "pusillum" 
Sphaerium securis 

Freshwater lung-breathing gastropods: 
Fossaria obrussa 
Gyraulus def lectus 
Promenetus exacuous 

WISCONSIN - 62. Flambeau drainage: Marion Lake. 
Morrison, 1932a. 

Naiades: 
Anodonta marginata 

Sphaeriidae: 
Sphaerium sulcatum 

Freshwater gill-breathing gastropods: 
Campeloma decisum 

Freshwater lung-breathing gastropods: 
Physa sayii 

WISCONSIN - 63. Flambeau drainage: Mary Lake. 
Morrison, 1932a. 
Sphaeriidae: 

Pisidium adamsi 
Sphaerium securis 
S. truncatum 

Freshwater gill-breathing gastropods: 
Campeloma milesii · 

Freshwater lung-breathing gastropods: 
Ferrissia para/le/a 
Helisoma anceps unicarinatum 

WISCONSIN -64. Flambeau drainage: Mud Lake. Mor-
rison, l 932a. 
Freshwater lung-breathing gastropods: 

Ferrissia para/le/a 

WISCONSIN -65. Flambeau drainage: Nebish Lake. 
Morrison, 1932a. 
Freshwater gill-breathing gastropods: 

Arrmicola limosa 

WISCONSIN-66. Flambeau drainage: Nelson Lake. 
Morrison, 1932a. 
Freshwater lung-breathing gastropods: 

Gyraulus hirsutus 
Physa gyrina 

WISCONSIN - 67. Flambeau drainage: Nixon Lake. 
Morrison, 1932a. 
Fresh water lung-breathing gastropods: 

Helisoma anceps sayi 
H. campanulatum wisconsinense 
Physa sayii 

WISCONSIN - 68. Flambeau drainage: Nixon Lake, 
outlet. Morrison, 1932a. 
Naiades: 

Anodonta marginata 
Sphaeriidae: 

Pisidium casertanum 
P. variabile 
Sphaerium lacustre 
S. rhomboideum 
S. sulcatum 

Freshwater gill-breathing gastropods: 
Amnicola limosa 

Freshwater lung-breathing gastropods: 
Gyraulus parvus 
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Helisoma anceps unicarinatum 
H. campanulatum 
H. trivolvis 
Promenetus exacuous megas 

WISCONSIN-69. Flambeau drainage: Papoose Lake. 
Morrison, 1932a. 
Freshwater gill-breathing gastropods: 

Amnicola limosa 
Valvata lewisii 

Freshwater lung-breathing gastropods: 
Gyraulus deflectus obliquus 
H elisoma campanulatum 

WISCONSIN - 70. Flambeau drainage: Partridge Lake. 
Morrison, 1932a. 
Freshwater gill-breathing gastropods: 

Amnicola limosa 
Freshwater lung-breathing gastropods: 

Gyraulus hirsutus 

WISCONSIN - 71. Flambeau drainage: Pauto Lake. 
Morrison, 1932a. 
Sphaeriidae: 

Pisidium variabile 

WISCONSIN - 72. Flambeau drainage: Pike Lake, m-
let. Morrison, 1932a. 
Freshwater lung-breathing gastropods: 

Bulimnea megasoma 
Helisoma trivolvis 

WISCONSIN - 73. Flambeau drainage: Rest Lake. Mor-
rison, 1932a. 
Freshwater gill-breathing gastropods: 

Campeloma decisum 
Freshwater lung-breathing gastropods: 

H elisoma anceps 
Stagnicola emarginata 

WISCONSIN - 74. Flambeau drainage: roadside spring, 
3 miles northwest of Winchester. Morrison, 1932a. 
Freshwater lung-breathing gastropods: 

Physa obrussoides 

WISCONSIN - 75. Flambeau drainage: Silver Lake. 
Morrison, 1932a. 
Naiades: 

Anodonta marginata 
Anodontoides ferussacianus subcy lindraceus 

Freshwater gill-breathing gastropods: 
Valvata tricarinata 

Fresh water lung-breathing gastropods: 
Gyraulus parvus 
Physa sayii 

WISCONSIN - 76. Flambeau drainage: South Fork, 
Flambeau River. Morrison, 1932a. 

Naiades: 
Actinonaias carinata 
Alasmidonta marginata variabilis 
Elliptio dilatatus delicatus 
Fusconaia /lava 
Lampsilis radiata siliquoidea 
L. ventricosa occidens 
Lasmigona compressa 
L. costata 
Ligumia recta latissima 
Strophitus undulatus 

Sphaeriidae: 
Sphaerium striatinum 

Freshwater gill-breathing gastropods: 
Campeloma decisum 

WISCONSIN - 77. Flambeau drainage: Tamarac Lake. 
Morrison, 1932a. 
Naiades: 

Anodonta grandis plana 

WISCONSIN - 78. Flambeau drainage: Tamarac Lake, 
outlet. Morrison, 1932a. 
Naiades: 

Anodonta marginata 
Lampsilis radiata siliquoidea 

Sphaeriidae: 
Pisidium variabile 
Sphaerium lacustre 
S. sulcatum 

WISCONSIN - 79. Flambeau drainage: Trout Lake. 
Morrison, 1932a. 
Naiades: 

Actinonaias carinata 
Anodonta grandis footiana 
A. marginata 
Lampsilis radiata siliquoidea rosacea 
L. ventricosa lurida 
Strophitus undulatus 

Sphaeriidae: 
Pisidium adamsi 
P. casertanum 
P. compressum 
P. ferrugineum 
P. lilljeborgi 
P. nitidum 
P. obtusale 
P. variabile 
Sphaerium lacustre 
S. striatinum 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
A. lustrica 
Campeloma decisum 
C. milesii 
Valvata tricarinata 

-r 
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Freshwater lung-breathing gastropods: 
Bulimnea megasoma 
Fossaria obrussa 
F. obrussa decampi 
Gyraulus circumstriatus 
G. deflectus obliquus 
G. hirsutus 
G. parvus 
Helisoma anceps 
H. campanulatum 
H. trivolvis 
Lymnaea stagnalis lillianae 
Physa gyrina elliptica 
Promenetus exacuous 
P. exacuous megas 
Stagnicola catascopium 

WISCONSIN-80. Flambeau drainage: Trout Lake, in-

let. Morrison, 1932a. 
Naiades: 

Actinonaias carinata 
Anodonta marginata 
Lampsilis radiata siliquoidea 
L. ventricosa lurida 
Lasmigona costata 
Strophitus undulatus 

Sphaer iidae: 
Pisidium compressum 
P. "fa/lax septentrionale" 
Sphaerium striatinum 
S. sulcatum 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
Campeloma decisum 

Freshwater lung-breathing gastropods: 
Gyraulus deflectus 
G. deflectus obliquus 
H elisoma trivolvis 
Lymnaea stagnalis jugularis 

WISCONSIN - 81. Flambeau drainage: Trout River at 
Trout Lake. Morrison, 1932a. 
Naiades: 

Amblema costata 
Anodonta grandis plana 
A. marginata 
Anodontoides ferussacianus subcylindraceus 
Lampsilis radiata siliquoidea 
L. ventricosa occidens 
Lasmigona compressa 
L. costata 
Strophitus undulatus 

Sphaer iidae: 
Pisidium adamsi 
Sphaerium striatinum 

Freshwater gill-breathing gastropods: 
Amnicola walkeri 
Campeloma decisum 

Freshwater lung-breathing gastropods: 
Helisoma anceps 
H. trivolvis 
Lymnaea s tagnalis lillianae 
Physa obrussoides 

WISCONSIN - 82. Flambeau drainage: Turtle Lake. 
Morrison, 1932a. 
Naiades: 

Anodonta grandis footiana 
A. marginata 
Elliptio dilatatus sterkii 
Fusconaia (lava 
Lampsilis radiata siliquoidea rosacea 
Lasmigona compressa 
Ligumia recta 

WISCONSIN - 83. Flambeau drainage: Turtle River. 
Morrison, 1932a. 
Naiades: 

Actinonaias carinata 
Amblema costata 
Anodonta grandis plana 
A. imbecillis 
A. marginata 
Anodontoides ferussacianus subcylindraceus 
Elliptio dilatatus delicatus 
Fusconaia (lava 
Lampsilis radiata siliquoidea 
L. ventricosa 
Lasmigona compressa 
L. costata 
Ligumia recta latissima 
Pleurobema cordatum coccineum 
Strophitus undulatus 

Sphaeriidae: 
Sphaerium striatinum 
S. sulcatum 

Freshwater gill-breathing gastropods: 
Campeloma decisum 
C. milesii 

Freshv. ater lung-breathing gastropods: 
Bulimnea megasoma 
Ferrissia para/le/a 
H elisoma campanulatum wisconsinense 
H. trivolvis 
Stagnicola exilis 

WISCONSIN -84. Flambeau drainage: Upper Gresham 
Lake. Morrison, 1932a. 
Sphaeriidae: 

Pisidium compressum 
P. variabile 

Fresh water gill-breathing gastropods: 
Amnicola lustrica 
Valvata lewisii 

Freshwater lung-breathing gastropods: 
Fossaria obrussa decampi 
Gyraulus parvus 
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WISCONSIN - 85. Flambeau drainage: Whitefish Lake. 
Morrison, 1932a. 
Naiades: 

Anodonta grandis footiana 
Anodontoides ferussacianus subcylindraceus 
Lampsilis radiata siliquoidea rosacea 

Sphaeriidae: 
Pisidium adamsi 
P. compressum 
P. lilljeborgi 
P. variabile 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
A. lustrica 
Campeloma milesii 
Valvata lewisii 

Freshwater lung-breathing gastropods: 
Fossaria obrussa decampi 
Gyraulus circumstriatus 
G. deflectus 
G. deflectus obliquus 
G. parvus 
Helisoma anceps 
H. campanulatum 

WISCONSIN - 86. Flambeau drainage: White Sand 
Lake. Morrison, 1932a. 
Naiades: 

Anodonta grandis plana 
Lampsilis radiata siliquoidea rosacea 

Sphaer iidae: 
Pisidium compressum 
P. variabile 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
A. lustrica 
Campeloma milesii 
Valvata lewisii 
V. tricarinata 

Freshwater lung-breathing gastropods: 
Bulimnea megasoma 
Gyraulus deflectus obliquus 
G. parvus 
Helisoma anceps sayi 
H. campanulatum wisconsinense 
H. trivolvis 
Laevapex fuscus 

WISCONSIN - 87. Flambeau drainage: White Sand 
Lake, inlet. Morrison, 1932a. 
Naiades: 

Anodonta imbecillis 
A. marginata 
Anodontoides ferussacianus subcylindraceus 
Lasmigona compressa 
L. costata 
Strophitus undulatus 

Sphaeriidae: 
Pisidium .. fa/lax septentrionale" 
Sphaerium .. steinii" 
S. striatinum 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
Campeloma decisum 
C. milesii 

Freshwater lung-breathing gastropods: 
Helisoma anceps unicarinatum 
H. campanulatum 
H. trivolvis 

WISCONSIN - 88. Flambeau drainage: Whitney Lake. 
Morrison, 1932a. 
Freshwater gill-breathing gastropods: 

Amnicola limosa 
A. lustrica 

Freshwater lung-breathing gastropods: 
Physa laphami 

WISCONSIN - 89. Flambeau drainage: Wildcat Lake. 
Morrison, 1932a. 
Naiades: 

Anodonta grandis footiana 
A. marginata 
Anodontoides ferussacianus subcylindraceus 
Lampsilis radiata siliquoidea rosacea 

Sphaeriidae: 
Pisidium casertanum 
P. compressum 
P. variabile 
Sphaerium sulcatum 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
A. lustrica 
Valvata tricarinata 

Freshwater lung-breathing gastropods: 
Gyraulus deflectus 
G. hirsutus 
G. parvus 
Helisoma anceps 
H. campanulatum 
H. trivolvis 
Lymnaea stagnalis lillianae 

WISCONSIN -90. Flambeau drainage: Wolf Lake. 
Morrison, 1932a. 
Freshwater gill-breathing gastropods: 

Amnicola limosa 
A. lustrica 

Freshwater lung-breathing gastropods: 
Gyraulus deflectus obliquus 
Helisoma campanulatum 

WISCONSIN-91. Tomahawk drainage: Big Arbor Vitae 
Lake. Morrison, 1932a. 
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Freshwater lung-breathing gastropods: 
Helisoma campanulatum wzsconsznense 
H. trivolvis winslowi 

WISCONSIN - 92. Tomahawk drainage: Blue Lake. 
Morrison, I 932a. 
Freshwater gill-breathing gastropods: 

Amnicola limosa 

WISCONSIN - 93. Tomahawk drainage: Brandy Lake. 
Morrison, 1932a. 
Naiades: 

Anodonta grandis plana 
A. marginata 
Anodontoides ferussacianus subcylindraceus 
Lampsilis radiata siliquoidea rosacea 

Sphaeriidae: 
Pisidium compressum 
P. nitidum 
P. variabile 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
Campeloma milesii 
Valvata lewisii 

Freshwater lung-breathing gastropods: 
Gyraulus deflectus obliquus 
Helisoma anceps 
H. campanulatum 
H. trivolvis pilsbryi 
Lymnaea stagnalis jugularis 
Physa sayii 

WISCONSIN -94. Tomahawk drainage: Carroll Lake. 
Morrison, 1932a. 
Freshwater gill-breathing gastropods: 

Amnicola limosa 
Freshwater gill-breathing gastropods: 

Gyraulus deflectus obliquus 
G. parvus 
Helisoma campanulatum 
Lymnaea stagnalis jugularis 

WISCONSIN - 95. Tomahawk drainage: Clear Lake. 
Morrison, 1932a. 
Naiades: 

Anodonta marginata 
Sphaer iidae: 

Pisidium adamsi 
P. casertanum 

Freshwater gill-breathing gastropods: 
Amnicola limosa 

Freshwater lung-breathing gastropods: 
Gyraulus circumstriatus 
G. deflectus 
Physa laphami 
P seudosuccinea col um el la 

WISCONSIN - 96. Tomahawk drainage: Johnson Lake. 
Morrison, 1932a. 
Naiades: 

Anodonta grandis plana 
A. marginata 

Freshwater gill-breathing gastropods: 
Campeloma milesii 

Freshwater lung-breathing gastropods: 
Gyraulus deflectus obliquus 
Helisoma campanulatum 
Lymnaea stagnalis jugularis 
Physa sayii 

WISCONSIN - 97. Tomahawk drainage: Kawaguesaga 
Lake. Morrison, l 932a. 
Sphaeriidae: 

Pisidium compressum 
P. variabile 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
Valvata tricarinata 

Fresh water 1 ung-bre athing gastropods: 
Helisoma campanulatum 
Promenetus exacuous megas 
Stagnicola emarginata 

WISCONSIN - 98. Tomahawk drainage: Little Arbor 
Vitae Lake. Morrison, 1932a. 
Sphaer iidae: 

Pisidium ferrugineum 
P. lilljeborgi 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
A. lustrica 
A. walkeri 
\' alvata sincera nylanderi 
V. tricarinata 

Freshwater lung-breathing gastropods: 
Ferrissia kirklandi 
Gyraulus deflectus obliquus 
G. hirsutus 
Helisoma anceps sayi 
H. campanulatum wisconsinense 
H. trivolvis winslowi 
Lymnaea stagnalis sanctaemariae 
Physa sayii 
Promenetus exacuous 
Stagnicola emarginata wisconsinensis 

WISCONSIN - 99. Tomahawk drainage: Little Rice 
River. Morrison, 1932a. 
Sphaeriidae: 

Sphaerium partumeium 
Freshwater lung-breathing gastropods: 

Gyraulus deflectus 
Helisoma anceps unicarinatum 
S tagnicola lanceata 
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WISCONSIN -100. Tomahawk drainage: Little Star 
Lake. Morrison, 1932a. 
Naiades: 

Anodonta grandis plana 
Freshwater gill-breathing gastropods: 

Campeloma decisum 
Freshwater lung-breathing gastropods: 

Helisoma anceps 
H. campanulatum 
Physa laphami 
Stagnicola exilis 

WISCONSIN -101. Tomahawk drainage: Madeline 
Creek near Woodruff. Morrison, 1932a. 
Freshwater lung-breathing gastropods: 

H elisoma campanulatum wisconsinense 

WISCONSIN - 102. Tomahawk drainage: pond near 
State Fish Hatchery ponds at Woodruff. Morrison, 1932a. 
Sphaeriidae: 

Pisidium casertanum 
Sphaerium lacustre 
S. securis 

Freshwater lung-breathing gastropods: 
Gyraulus deflectus obliquus 
H elisoma anceps unicarinatum 
Lymnaea stagnalis sanctaemariae 
Physa laphami 

WISCONSIN -103. Tomahawk drainage: Skunk Lake .. 
Morrison, 1932a. 
Freshwater gill-breathing gastropods: 

Campeloma milesii 
Freshwater lung-breathing gastropods: 

Helisoma anceps 

WISCONSIN - 104. Tomahawk drainage: stream 10 
miles southwest of Hazelhurst. Morrison, 1932a. 
Freshwater lung-breathing gastropods: 

F errissia parallela 
Gyraulus parvus 
H elisoma anceps 
Physa gyrina 

WISCONSIN -105·. Tomahawk drainage: stream at 
State Fish Hatchery, Woodruff. Morrison, 1932a. 
Naiades: 

Anodonta grandis plana 
A. marginata 
Lampsilis radiata siliquoidea 

Freshwater lung-breathing gastropods: 
Lymnaea stagnalis sanctaemariae 

WISCONSIN - 106. Tomahawk drainage: Tomahawk 
Lake. Morrison, 1932a. 
Naiades: 

Anodonta grandis plana 

A. marginata 
Lampsilis radiata siliquoidea rosacea 

Sphaeriidae: 
Pisidium casertanum 
Sphaerium securis 
S. sulcatum 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
Campeloma milesii 

Freshwater lung-breathing gastropods: 
Bulimnea megasoma 
F errissia parallela 
Fossaria obrussa 
Gyraulus hirsutus 
G. parvus 
Helisoma anceps sdyi 
H. anceps unicarinatum 
H. campanulatum wisconsinense 
H. trivolvis 
H. trivolvis pilsbryi 
Lymnaea stagnalis jugularis 
L. ·stagnalis lillianae 
Physa sayii 
Planorbula armigera 
Pseudosuccinea columella 
Stagnicola emarginata wisconsinensis 
S. lanceata 

WISCONSIN -107. Tomahawk drainage: kettle hole 
ponds near Tomahawk Lake. Morrison, 1932a. 
Sphaer iidae: 

Pisidium casertanum 
Sphaerium lacustre 
S. securis 

Freshwater lung-breathing gastropods: 
Ferrissia parallela 
Gyraulus parvus 
Planorbula armigera 

WISCONSIN -108. Tomahawk drainage: Tomahawk 
River, 4 miles west of Minocqua. Morrison, 1932a. 
Naiades: 

Actinonaias carinata 
Alasmidonta marginata 
Anodontoides ferussacianus subcylindraceus 
Elliptio dilatatus delicatus 
Fusconaia /lava 
Lampsilis ventricosa occidens 
Lasmigona compressa 
L. costata 
Ligumia recta latissima 
Pleurobema cordatum coccineum 
Strophitus undulatus 

Sphaer iidae: 
Sphaerium striatinum 

Freshwater gill-breathing gastropods: 
Campeloma milesii 

~--
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Freshwater lung-breathing gastropods: 
Ferrissia tarda 

WISCONSIN -109. Tomahawk drainage: Trilby Lake. 
Morrison, 1932a. 
Sphaeriidae: 

Pisidium casertanum 
P. variabile 

WISCONSIN -110. Tomahawk drainage: Walker Lake. 
Morrison, 1932a. 
Sphaeriidae: 

Pisidium idahoense 

WISCONSIN- Ill. Tomahawk drainage: Weber Lake. 
Morrison, 1932a. 
Fresh water gill-breathing gastropods: 

Campeloma milesii 
Freshwater lung-breathing gastropods: 

Helisoma anceps unicarinatum 

WISCONSIN -112. Tomahawk drainage: Willow River 
flowage, 14 miles southwest of Hazelhurst. Morrison, 
1932a. 
Freshwater lung-breathing gastropods: 

Gyraulus deflectus 
Helisoma anceps 
H. campanulatum 
H. trivohis 
Planorbula armigera 

WISCONSIN -113. Wisconsin drainage: 
Lake. Morrison, 1932a. 
Freshwater gill-breathing gastropods: 

Amnicola limosa 
Freshwater lung-breathing gastropods: 

Gyraulus deflectus 

Bragonier 

WISCONSIN -114. Wisconsin drainage: Clear Water 
Lake Creek. Morrison, 1932a. 
Naiades: 

Actinonaias carinata 
Lampsilis radiata siliquoidea 
L. i·entricosa occidens 

WISCONSIN-115. Wisconsin drainage: Clear Water 
Lake. Morrison, 1932a. 
Naiades: 

Amblema costata 
Fusconaia f Im a 

WISCONSIN -116. Wisconsin drainage: Crescent Lake. 
Morrison, 1932a. 
Naiades: 

Anodonta marginata 
Sphaeriidae: 

Pisidium adamsi 
P. ferrugineum 

P. lilljeborgi 
P. nitidum 
P. variabile 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
A. lustrica 
Campeloma milesii 

Freshwater lung-breathing gastropods: 
Gyraulus deflectus obliquus 
Helisoma anceps 
H. campanulatum 
H. trivolvis 
Physa laphami 
Promenetus exacuous 

WISCONSIN-117. Wisconsin drainage: Deerskin Riv-
er, six miles south of Phelps. Morrison, 1932a. 
Naiades: 

Anodonta grandis plana 
A. marginata 
Anodontoides ferussacianus subcylindraceus 
Lampsilis radiata siliquoidea 

Sphaeriidae: 
Sphaerium striatinum 
S. sulcatum 

Freshwater gill-breathing gastropods: 
Campeloma decisum 

Freshwater lung-breathing gastropods: 
Ferrissia parallela 
Helisoma anceps 
H. trivoh•is 
Physa sayii 

WISCONSIN - 118. Wisconsin drainage: Finley Lake. 
Morrison, 1932a. 
Sphaeriidae: 

Pisidium casertanum 
Freshwater gill-breathing gastropods: 

Campeloma decisum 

WISCONSIN - 119. Wisconsin drainage: Found Lake. 
Morrison, 1932a. 
Naiades: 

Anodonta grandis footiana 
Freshwater lung-breathing gastropods: 

Fossaria obrussa ' 
Gyraulus birsutus 
Helisoma anceps sayi 
H. campanulatum u·isconsinense 

WISCONSIN - 120. Wisconsin drainage: Gilmore Creek 
and Wisconsin River, northeast of Tomahawk Lake. Morri-
son, 1932a. 
Naiades: 

:\ctinonaias carinata 
:\11odo11/a grandis plana 
A. marginata 
Lampsilis radiata siliquoidea 
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L. ventricosa 
Lasmigona compressa 
L. costata 
Strophitus undulatus 

Freshwater gill-breathing gastropods: 
Campeloma decisum 

WISCONSIN -121. Wisconsin drainage: Little Sc. 
Germain River. Morrison, 1932a. 
Naiades: 

Actinonaias carinata 
Alasmidonta marginata variabilis 
Anodonta marginata 
Lampsilis radiata siliquoidea 
L. ventricosa occidens 
Lasmigona complanata 
L. costata 
Ligumia recta latissima 
Strophitus undulatus 

Sphaeriidae: 
Pisidium adamsi 
P. compressum 
P. f errugineum 

WISCONSIN -122. Wisconsin drainage: Plum Creek. 
Morrison, 1932a. 
Naiades: 

Anodonta grandis plana 
Lampsilis radiata siliquoidea rosacea 
Lasmigona costata 
Strophitus undulatus 

Sphaer iidae: 
S phaerium s triatinum 

WISCONSIN -123. Wisconsin drainage: Plum Lake. 
Morrison: 1932a. 
Naiades: 

Anodonta grandis footiana 
A. marginata 
Anodontoides ferussacianus subcylindraceus 
Lampsilis radiata siliquoidea rosacea 
Lasmigona compressa 

Sphaeriidae: 
Pisidium adamsi 
P. compressum 
P. dubium 
P. lilljeborgi 
P. nitidum 
P. variabile 
Sphaerium sulcatum 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
A. lustrica 
Campeloma decisum 
C. milesii 
Valvata lewisii 
V. tricarinata 

Freshwater lung-breaching gastropods: 
Bulimnea megasoma 
F errissia parallela 
Fossaria obrussa decampi 
Gyraulus circumstriatus 
G. deflectus obliquus 
G. hirsutus 
G. parvus 
Helisoma anceps 
H. anceps sayi 
H. campanulatum 
H. campanulatum wisconsinense 
H. trivolvis 
Physa sayii 
Stagnicola emarginata 
S. lanceata 

WISCONSIN - 124. Wisconsin 
Lake. Morrison, 1932a. 
Naiades: 

Anodonta marginata 
Sphaeriidae: 

Pisidium variabile 

drainage: 

Freshwater gill-breaching gastropods: 
Amnicola walkeri 
Campeloma milesii 
Valvata tricarinata 

Freshwater lung-breaching gastropods: 
Ferrissia parallela 
Gyraulus deflectus obliquus 
G. parvus 
Helisoma anceps unicarinatum 
H. campanulatum 
Physa sayii 

Razorback 

WISCONSIN -125. Wisconsin drainage: Rice Creek, 
near Plum Lake. Morrison, 1932a. 
Sphaeriidae: 

Sphaerium sulcatum 
Freshwater lung-breaching gastropods: 

H elisoma trivolvis 
Physa gyrina 

WISCONSIN - 126. Wisconsin drainage: St. Germain 
Lakes. Morrison, 1932a. 
Freshwater lung-breaching gastropods: 

H elisoma campanulatum wisconsinense 

WISCONSIN -127. Wisconsin drainage: Sc. Germain 
River. Morrison, 1932a. 
Naiades: 

Actinonaias carinata 
Anodonta grandis 
A. marginata 
Fusconaia /lava 
Lampsilis radiata siliquoidea 
L. ventricosa occidens 
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Lasmigona complanata 
L. costata 
Strophitus undulatus 

Freshwater lung-breathing gastropods: 
H elisoma anceps 

WISCONSIN -128. Wisconsin drainage: Star Lake. 
Morrison, 1932a. 
Naiades: 

Anodonta marginata 
Sphaeriidae: 

Pisidium adamsi 
P. compressum 
P. f errugineum 
P. lilljeborgi 
P. nitidum 
P. variabile 

Freshwater gill-breathing gastropods: 
Amnicola lustrica 
Campeloma milesii 
Valvata tricarinata 

Freshwater lung-breathing gastropods: 
Fossaria obrussa 
Gyraulus hirsutus 
Helisoma anceps 
H. anceps unicarinatum 
H. campanulatum 
Lymnaea stagnalis lillianae 
Physa sayii 

WISCONSIN -129. Wisconsin drainage: Sterrett Lake. 
Morrison, l 932a. 
Sphaeriidae: 

Pisidium nitidum 
Freshwater gill-breathing gastropods: 

Campeloma milesii 

WISCONSIN -130. Wisconsin drainage: Wisconsin Riv-
er at Lac Vieux Desert. Morrison, 1932a. 
Naiades: 

Actinonaias carinata 
Anodonta grandis plana 
A. marginata 
Anodontoides ferussacianus subcylindraceus 
Fusconaia f lava 
Lampsilis radiata siliquoidea 
L. ventricosa 
Lasmigona complanata 
L. compressa 
Strophitus undulatus 

Sphaeriidae: 
Pisidium adamsi 
Sphaerium sulcatum 

Freshwater gill-breathing gastropods: 
Campeloma decisum 

WISCONSIN -131. Wisconsin drainage: Wisconsin Riv-
er, 5 miles below Lac Vieux Desert. Morrison, 1932a. 

Naiades: 
Actinonaias carinata 
Amblema costata 
Anodonta grandis plana 
Anodontoides ferussacianus subcylindraceus 
Elliptio dilatatus 
Fusconaia {lava 
Lampsilis radiata siliquoidea 
L. ventricosa occidens 
Lasmigona complanata 
L. compressa 
L. costata 
Pleurobema cordatum coccineum 

Sphaeriidae: 
Sphaerium striatinum 

Freshwater gill-breathing gastropods: 
Campeloma milesii 

WISCONSIN - 132. Wisconsin drainage: Wisconsin Riv-
er at Otter Rapids, 5 miles west of Eagle River. Morri-
son, 1932a. 
Naiades: 

Actinonaias carinata 
Alasmidonta marginata 
Amblema costata 
Anodonta grandis plana 
Lampsilis radiata siliquoidea 
L. ventricosa occidens 
Lasmigona complanata 
L. costata 
Ligumia recta latissima 

Sphaer iidae: 
Sphaerium striatinum 
S. sulcatum 

Freshwater gill-breathing gastropods: 
Campeloma decisum 
Somatogyrus tryoni 

WISCONSIN -133. Wisconsin drainage: Wisconsin Riv-
er at Rainbow Rapids, southeast of Lake Tomahawk. 
Morrison, 1932a. 
Naiades: 

Actinonaias carinata 
Lampsilis radiata siliquoidea 
L. ventricosa occidens 

Sphaeriidae: 
Pisidium adamsi 
P. compressum 
P. dubium 
P. nitidum 
P. punctiferum 
P. variabile 
Sphaerium securis 
S. striatinum 

Freshwater gill-breathing gastropods: 
Amnicola limosa 
Campeloma decisum 
Somatogyrus tryoni 
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Freshwater lung-breathing gastropods: 
H elisoma anceps 
Physa latchfordi 

WISCONSIN -134. Wisconsin drainage: Wisconsin Riv-
er, 4 miles northeast of Lake Tomahawk. Morrison, 1932a. 
Sphaeriidae: 

Pisidium casertanum 
Sphaerium striatinum 

Freshwater lung-breathing gastropods: 
Fossaria modicella 

WISCONSIN -135. Wisconsin drainage: shore pool, 
Wisconsin River, 4 miles northeast of Tomahawk Lake. 
Morrison, 1932a. 
Freshwater lung-breathing gastropods: 

Gyraulus deflectus obliquus 
Physa gyrina 

WISCONSIN -136. Wisconsin drainage: ponds in swamp 
along Wisconsin River, 4 miles northeast of Tomahawk 
Lake. Morrison, 1932a. 
Sphaer i idae: 

Sphaerium occidentale 
S. partumeium 

Freshwater lung-breathing gastropods: 
Aplexa hypnorum 
P lanorbula armigera 

WISCONSIN - 137. Wisconsin drainage: slough along 
Wisconsin River, northeast of Tomahawk Lake. Morri-
son, 1932a. 
Fresh water lung-breathing gastropods: 

Bulimnea megasoma 

WISCONSIN - 138. Crawford County: flood plain of the 
Kickapoo River, near the mouth of Trout Creek. The 
river is rather deep, with high banks, and most of the 
drift is found a small distance away from the river where 
the flood plain is wider. Snails were found dead in the 
drift and alive under drift logs and in the finer portions 
of the drift. Morrison, 1929, p. 42, station I. 

138a. Living species. 
Freshwater gill-breathing gastropods: 

Pomatiopsis lapidaria 
Land gastropods: 

Anguispira altemata 
Deroceras laeve 
Discus cronkhitei 
Oxyloma retusa 
Stenotrema fratemum 
Succinea avara 
S. ovalis 
Zonitoides arboreus 
138b. Dead in the drift. 

Sphaeriidae: 
Spbaerium partumeium 

Freshwater gill-breathing gastropods: 
Campeloma rufum 

Freshwater lung-breathing gastropods: 
Fossaria parva 
Gyraulus parvus 
Helisoma trivolvis 
Physa gyrina "elliptica" 
Planorbula armigera 
Stagnicola caperata 
S. exilis 

Land gastropods: 
H elicodi r-:us parallelus 

WISCONSIN -139. Crawford County: lower portion of 
t;.e flood plain of Trout Creek, subject to overflow. Not 
very much drift is found here;. the soil shows a layer of 
very fine silt as a result of the flooding. Snails were 
found under logs and in the scanty leaf mold. Morrison, 
1929, p. 42-43, station II. 
Land gastropods: 

Anguispira alternata 
Deroceras laei;e 
Discus cronkhi lei 
H elicodiscus parallelus 
Nesovitrea electrina 
Stenotrema fratemum 
Succinea ova/is 
Vallonia pulchella 

WISCONSIN - 140. Crawford County: that portion of 
the flood plain of Trout Creek that is above the reach of 
ordinary high waters. This station includes the very 
mesophytic slopes of the creek valley, rather heavily 
overgrown with brush and small trees. The snails were 
found under small logs (not drift logs) and in the leaf 
mold. Morrison, 1929, p. 43, station III. 
Freshwater gill-breathing gastropods: 

Pomatiopsis !apidaria 
Land gastropods: 

Allogona prof unda 
Anguispira altemata 
Carychium exile 
Cionella lubrica 
Deroceras laeve 
Discus cronkbitei 
Euconulus fulvus 
Gas trocopta conlracta 
Helicodiscus parallelus 
Hendersonia occulta 
Mesodon clausus 
Pal!i(era dorsalis? (immature) 
Retine!la indenlata 
Stenotrema (ra/emum 
S. birsutum 
Strobilops a/finis 
Succinea avara 
S. o!'alis 
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Vallonia costata 
Zonitoides limatulus 

WISCONSIN -141. Crawford County: wooded portions 
of the ravines that branch off Trout Creek valley. The 
exposure of the slopes studied (on the Himley farm) was 
mostly northeast. The ravine studied in detail is about 
one mile up from the mouth of Trout Creek, and nearly 
two miles out of town. Morrison, 1929, p. 43-44, sta-
tion IV. 
Land gastropods: 

Allogona profunda 
Anguispira altemata 
Carychium exile 
Discus cronkhitei 
Euconulus f ulvus 
Helicodiscus parallelus 
Hendersonia occulta 
Mesodon thyroidus 
Nesovitrea electrina 
Stenotrema fratemum 
Strobilops a/finis 

WISCONSIN -142. Crawford County: slopes of northern 
exposure in the valley of the Kickapoo River. These 
were studied on Asper Heims Hill, which is an outlier 
just to the west of the town. The slope here is very 
steep, and heavily wooded, with a good many fallen logs. 
Snails were collected from the leaf mold and from under 
the logs, which were mostly in stage three of decay, with 
the inner, heartwood still solid. Morrison, 1929, p. 44, 
station V. 
Land gastropods: 

Allogona profunda 
Anguispira altemata 
Gastrocopta contracta 
Helicodiscus parallelus 
Hendersonia occulta 
Stenotrema fratemum 

Strobilops a/finis 
Zonitoides limatulus 

WISCONSIN - 143. Crawford County: smaller ravines 
branching directly off the valley of the Kickapoo River. 
These ravines have no permanent streams in them; they 
are covered with rather open woods and brush. The ex-
posure is to the north. Snails were found under logs, 
under rocks, and in the rather dry and loose leaf mold. 
Morrison, 1929, p. 44, station VI. 
Land gastropods: 

Anguispira altemata 
Carychium exile 
C ionella lubrica 
Euconulus fulvus 
Gastrocopta armifera 
G. contracta 
G. pentodon 
Nesovitrea electrina 
Philomycus carolinianus 
Strobilops af finis 

WISCONSIN - 144. Crawford County: slopes of south-
ern exposure in the valley of the Kickapoo River. These 
also were studied on Asper Heims Hill. This portion of 
the hill is under pasturage, and represents perhaps the 
most unfavorable habitat of all for snails. The ground is 
bare except for grass and a few small herbs; there are 
many flat limestone rocks, under which the snails were 
found. Morrison, 1929, p. 44, station VIL 
Land gastropods: 

Deroceras laeve 
Gastrocopta armifera 
H elicodiscus parallelus 
Pupoides albilabris 
Succinea avara 
Vallonia pulchella 
Zonitoides arboreus 


