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INTRODUCTION 

The significance. of fossil assemblages. must 
be evaluated by comparison:withliving associ
ations .. In the case of Pieistocene assemblages, 
there is an abund~iince of data· of this. nature ·in 
the. literature but they are not easiiy accessible 
for. two reasons:, first, they are widely. scattered, 
and .second,, their nomenclature. has varied .enor
mous~y over the·last hundred years, . During the 
course. of several investigati<;>ns by the writer and 

. his colleagues the·need for ma,king such compa
risons has led .to. the prepar.ation of data . from 
many scatte~ed sources, bothp~blished and .lin
published,. which are presented .h~re. · The ·lists 
in this report are givenjn a uniform classifica
tion which .follows as ·closely as possibie the. cur~ 
rently accepted pattern. 

.. These lists will permit the paleoecologist to 
.locate wit~ little effort assemblages record~d Jo~ . 
a.variety of environments; to ·.ascertain. the recor~ 
ded frequency of a given species in these. assem;.. 
blages; and to see at a glance: the freque;ncy of 
assoc~ation of a. given molluscan.spe'2ies with 
,others. · · · 

. Examination of the lints will ~how how very 
diverse the elements. of a Pleistocen,e .assemblage 
can .be. Taylor (1960;: 22. e t seq.) has brought 
this out by grouping species a~cording to prove-·. 
nance and.his lists ~.e~. g .. PU. 1-4) have been 

cited .here in the order originally given. ·An as
semblage may incltid~ ·representatives of five 
main groups: ~.a) Naiades,.(b) Sphaeriidae, (c) 

··freshwater gill-breathingsnails, (d) freshwater 
·lung~breathing snails, artd (e)' land snails. It is 
immediately evident that not all these elements 
are present in .each assemblage, either because 
of insufficient collecting or unavailability of one 
or more.of the groups. ·ltis equa~ly evident that 
once the ecolog.~cal preferences of p·ar·ticular spe
cies are.understqod, an assemblage can be ana
lyzed in.detail, its elements isolated, and the 
nature.of the habitats in.which they lived can 
be recognized with considerable accuracy. 

Perc:;entages;of total individuals have beeri' 
given wherever such data. were. available and 
statements. on. f~equency or rarity of species 
have also .been added even though·they are not 
as useful as: percentages. 

This paper is·ciiv1ded into three. main parts: 
.. first,. a review.· of the·basic' assumptions on which 
. the· paleoecologic interpretation of molluscan 
assemblages rests; ·.second, the ·lists. which con
stitute the data ·to be interpreted; and third, a 

. review of the elements of the faunas listed,. spe
cies by species;. with information on frequency 

. of association with other species,. preferences. as 
to.habitat,. and tentative conclusions on the 
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significance of the·species. from a paleoecolo
gical standpoint .. Finally;, the papers cited 
briefly in the-t"exi: will be listed in full under 
References. Cited.·. Since this paper-is much 
toolong for a single number ofSTERI<IANA, 

. it. will apJ>eat in several parts,, as space. and the 
urgency of either manuscripts will permit. ·A · 
table of contents will be included with the last 
part of. the pa~r to appear and .special pagina-

. tion.willpermit.reference to the.paperas a whole. 

. BASIC. ASSUMPTIONS IN PALEOECOLOGIC INTERPRETATION OF MOLLUSCAN ASSEMBLAGES 

·p~MARY DATA •. ,The significance of a ... 
given Pleistocene molluscan assemblage,: from· 
the standpoint of environment, . is derived· from 
the.ce>mposition:cif the assemblage and the lith
ologic natur_e of the·deposit in whichit was pre~ 
served •. The geographiC location .of the. deposit 
is an important factor also, in comparison with 
the: known present distribution of the species in~ 
volved .. Most of the species studied are still 
living'' so thatthere is n:o doubt about their en~ 
vironmental preferences at present •. Transposi
tion .of such .data .to. a; fossil asSemblage never,-
theless involve~ a ineasute of uncertainty which 

.stems from the validiti 'of a number of asslimp-
. tic)ns~ .~ The.inves.~igatorwho wishes to-prese~t- as 
accurlne a pictrire. as he, can :cif the·fossil. assem;.. 
blages' he studies muSt be' .constantly aware of 
'these assumptions and .. from tirrie. to. time he. must 
. reviiw. their. v alidl ty. ·.In. the; following par a-

. ·gr~p~. '_these 'ass~ptioni are reviewed aiid .the 
writer's present~yiilualicin.- subjectto.change 
as new data become available _:is summarized. 

' ' . ·, •: ' 

IDENTIFICATION OF SPECIES.· All. theMol
··lUS:Ca inv~lv~d in t~is study must of necessity_ be 
identified_by_ shell a.lone. ·Such a pro¢edure is 

.• theOr'etically UlJSQund for living species, since" 
specific criteria are. found ITiainly in. the. soft . 
parts of the animal. . At· fj.rst sight,. this would. 
cast some dolibt on the validity of tiE identifi
cation :of ALL.Pleistoc(me species and this point 
rou~t' be. kept in. mind for several groups• whose . -~· 
shell characteristics ar~ ·undiagnostic. ·On ·the · 
oth~r hand, malacologists have long ,ago 'estab ... 

··lish~d a relationship between 'diagnostic 'crite.ria · 
in many .. species and inconspicuous. but 'valid shell 
characteristics on .whiph specific, identificat~cihs ·· 

· can·reasonably be established. ~ln:piaqiee; few' 

m ~iacologists .hesitate to identify a Recent shell 
to species ~ithoui checking the soft parts. ·In do
ing so,. they rely on .experience and. knowledge of 
the·.range of. variability.within.groups that have 
long been familiar to them; . Within limits, the 

. samething cap,be_·done with Pleistocene shells 
by· comparing them with those. of living Mollusca. 

. For supraspecific groups,. the shell of Pleistocene · 
·forms can yield little. that.is. of.diagnostic value 
as subgenera and .. genera ·rest almost entirely on 
ch~acters of. the soft parts of the :animal although, 
ironiq.lly enough,. most of the genera were ori-

. ginally described o,n, the basis of shell characters 
.• alone • 

· The basic- assumption here is that identifica-
·. 'don .of the shell. is equivalent to··identification to 

'si>eci~s •.. Withs~nje exceptions (e ... g; the'Succi
neidae), this .assumption appears to.be· valid and 
haS been.accepted .throughouuhis report. 'Its ac
ce~tan~ maY. lead to .er:ror :in isolated cases but 

'in .the gieat maj~.dty, of instances there is such a 
. we.11li:h of ~ori:oborating .. detaH to supportit that 
it seems ineyitable,to.dci so. 

. ·CONST ,AN~Y OF ENVIRONMENTAL. PREF~. 
ENCE~~ )t seems. reasonable to assum~ ·that a 
s~cies)iving in.a given .. environment now must 
h~v:e p~eferie.9 the :sa~~ environment in, the past. 
As long as thiS C::oncept is applied to .Pleistocene 
assemblages of species ,still living,. there.seems 
to be Httle~likelihood, pf error in accepting this 

. assurpption.· It. may_ be .more hazardous· to ex
ten4 the concept to. extinct speCies belonging .tci 
iiving :genera,. especially when .. the ;identification 
to genus rests on shf?lLcharacters,. and i:o'extra
polate fro!llliving species .. of one genus to extinct 
~peci~s assume~Uo.belong ,to the same genus. 

. Happ{lyfod,leis.toc~ne,paleoecologists,. the i 
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majority of the specie; they deal with are still 
living and.the enigmas presented by the·few ex
tinctspecies(e. g. Anisus pattersoni and 
some species of Disc us) car: be solved by the 
association of these species: with others, stillliv-

. ing, 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 ( thanato
coenose). ·Analysis of the ·composition of num ~ 

· erous.Pleistocene assemblages (Taylor, 1960; La 
Rocque, 1952; Reynolds, .1959; Zimmerman, 

.1960; Mowery, .1961;. Clark,.1961; Cornejo, 
1961; Aukeman, .1960; Sheatsley, 1960; and 
others) shows that most.of them are thanatocoe~ 

·noses in which land snails have been mixed 
with freshwater snails,, bottom-living forms 
with.those 1iving in waterweed above the bot
tom .. In.some of these assemblages it is even 

·possible to .detect admixture. of aquatic. envir
onments (e .. g .. creek species in a lacustrine as
semblage), Faced with such diversity in the as
semblages he studies, .. the ·Pleistocene paleonto
logist musteither(a) accept all,,ormost, of 
them as biocoenoses in the widest sense and 

. radically revise.his ideas concerning the vali
dity of his assumption on constancy of environ
mental preferences,, or (b) accept the idea that 
he ·is dealing with thanatocm!noses c()ntaining 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 as:;emblage for 
the nature of the actual environment of deposi
tion. ·In .the majority of cases, assUmption (b) 
seems to be. preferable to assumption (a),. espe
cially where unquestioned land snails are found 
in the same deposit with unquestioned freshwater 
forms .. It.is most reasonable to assurrie that the 
land area surrounding a lake or stream will 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 will be. preser
ved, intimately mixed with freshwater species. 
The assumption is confirmed if quantitative. meth
ods (see below) are accepted as valid . 

RULE OF RELATIVE ABUNDANCE. In a. given 
environment, the native.species (autochthones) 
should be more abundant than those brought in 
from other environments ( allochthones). This Is 
a summary statement.ofwhat may be 'called the 
rule_ of relative abundance .. The ·rule is based on 
the relative productivity of each species involved, 

. not on the numerical abundance of the species 
within a given assemblage, although, in .practice, 

, the ·two are almost. identical for the majority of 
ca~es .. This concept.is exemplified in the com
posi.tion 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 fresh
water forms far. outnumber shells of land snails 
washed into the. water. The comparison. is. even 
more striking when large collectioris·ofbeach 
.drift are studierl. Numerous. counts have. been 
made by. the writer and his students on collections 
from the shores of Lake Erie in Ohio. ·Such .col
lections contain a surprising variety of land snails 
yet the proportion betweep. freshwater forms and 

.land. forms is always heavily in favor of the for
mer. ·In .one collection .from .the mouth .of San
dusky 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. · $uch a large disproportion is ac
·counted for in part by the much greater produc
tivity_ of freshwater .forms lmt even :if a .correct
ing factor is applied for this discrepancy, the 
proportion of freshwater forms is still significant
ly_ greater. 

It seems safe to assume, therefore, that in a 
given assemblage of some size (hundreds of indi
viduals), 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. 
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It is conceivable that land snails could be w.ashed 
into. an aquatic environment unsuitable for the ex
istence of freshwater Mollusca. Unusual ~nviron~ 
ments,.such as woodspools, may contain a great
er proportion of land 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 po
pulation, whereas the.·freshwater forms have only 

. a limited period of time to live,. feed, andre~ 
produce,. and must estivate in the mud of the. 
pool during dry periods. Another possible excep
tion arises from the fact. that when .the paleonto
logist is speaking of assemblages he is extrapola
ting from a relatively. small sample. of that as
semblage to the assemblage as a whole. It is 
conceivable that a sample,. obtained near the 
margin of a very shallow lake subject to season-' 
al fluctuations of water level, w.ould contain 
more autochthonous land .snails than .freshwater 
snails and clams;. yet the natural inclination 
would be to interpret the sample as representing 
a freshwa,terenvironment because of the.pres
ence. of clams . 

. The. rule. of relative abundance should be ap
·plied ,with great ca,ution in the interpretation of 
freshwater assemblages. It is a well-known fact 
that some freshwater forms enjoy high producti~ 
vity(Valvata tricarinata, Gyraulus, 

·Lymnaea stagnalis, Fossaria, .among 
others) whereas others. are invariably scarce, 

'even infavorable present-day environments(e. 
.g. A.cella haldemani) .. Proportionally 
scarce freshwater snails are not necessarily in
truders from a nearby but different envirOilment; 
too many factors. influence the relative abun-:
dance of such organisms to permit definite con
clusions. 

In .the. final analysis, the·rule of relative 
abundance seems to be a vallllible tool in the 
interpretation of Pleistocene. environments in · 
spite of the uncertainties' which it implies for 

. finer detail. ·The. many deposits studied in .de
tail which are discussed in this report seem to 
bear out its usefulness and. to justify the. pains
taking collecting and counting methods which 
are a necessary prerequisite for its use. 

· RELATION OF ENCLOSING SEDIMENTS TO 
MOLLUSCAN ASSEMBLAGES. ·It is assumed 
tl>..roughout this study that the sediments within a 
givc.:;n deposit reflect the conditions under which 
the.Mollusca existed. The assumption has been 
accepted implicitly by the investigators concern
ed, possibly_ because .of their geological back
ground, but it is worth emphasizing that the as
sumption has validity •. for example, there is a 
close relationship between the pH of a given body 
of water and the precipitation of marl; betw.een · 
the presence of peat in.a given bed and the pres
ence of vegetation on the. lake ·bottom which it 
represents; between the.proportion of clastics to 
precipitates and the distance from shore in a. la
custrine environment .. The data from sedimenta
tion and those from molluscan assemblages are in 

.remarkable agreement for-lacustrine and fluvia
·tile environments. The fewpuzzling cases may 
be. d!le to. the commonly. observed gradation be
tween two arbitrarily defined environments which 
ic discussed in the. next two sections. 

. VARIABILITY OF STREAM ENVIRONMENTS 
AND ASSEMBLAGES. ·Flowing-water environ
ments· support a, distinctive. molluscan assemblage 

. which is. easily recognizable; likewise,. their sed
. iments have a character which is easily separated 
by the sedimentologist from lacustrine sediments. 
On the other hand,. mariy areas within a stream 
take ·on a lacustrine characteristic because the 
flow of water. is·impeded for· one reason .or an
other. ··The extreme example is i:he 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 coriceiv able that they might be 

.recognized in the.multitude of Pleistocene depo~ 
sits as yet unstudied. Ponded. areas of streams, 

. caused by some form of damming, present ap
parently incongruous relationships between lacus
trine sediments and a. stream molluscan fauna . 
The Humboldt deposit (Reynolds,, 1959) may be 

:of.t!'JJ.s .nature. Unfortunately, the surviving de
. posit isnot extensive enough to prove the point 
.as most. of it has been.eroded away. Nevertheless, 
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. the. geologic situation and .. the molluscan assem
blages favor. this. interpretation. 

. In summary, -.when a deposit has been recog
nized. as one that w.as l~id.down in a .stream,. it 
should be assumed.that many variations are pos
sible in its history; such variations. should. be • 
looked for in. the stratigraphic changes in sedi
ments and. molluscan ·faunas rather· than exclu
ded on .the grounds that streams always yield 
typically_ ninning-w ater assemblages. 

. VARIABILITY OF LACUSTRINE. ASSEM
BLAGES .. The nature of the. bottom of a lake 
and the sediments accumulated on -it are factors 
that influence the .composition of a lacustrine 
molluscan assemblage. · Theoreticaily,. a Pleis
tocene lake may go through three main stages 

·from its. inception to its extinction in .a glaci,
ated region. ·In the first stage,.clays, silts, and 
gravel,.derived from the.till surface, accumu
late.on a ·bottom relativelydevoid of vegetation. 
In the second stage, . marl accumuLates by preci
pitation, either chemical or· through the agenc'y 

.. of such.plants as Char a. ·In the third stage, 
the lake.bed .fills up,. water becomes shallower, 
more and more vegetation-invades it, and pffat 
accumulates.· Wherever the :auger• or the meas

·ured section penetrate to till,. the first stage is 
represented in a.lake deposit. ·The second stage 
maybe represented by thick, pure.marl,.but 
many, var.iations have been observed in which 
the. marl. gradually supplants clay or silt as the 
dominant sediment and where·it is interrupted 
by beds·of peat or. peaty marl. ·In .some. cases, 
the third stage is hot represented· at alL in ·meas
ured sections,. either because the overlying peat 
has been eroded away or the·lake never· reached 
the:stage·in .which peat could be formed. ·In 
studying lacustrine deposits,. therefore, .it is as
sumed that lithologic changes have signific!lnce; 
in several cases,. there is close -correlation. be
tween lithologic change,. even gradual,. and 
change in composition of the. molluscan fauna. 

· Another factor in :the variabil.i ty_ of lacustrine 
assemblages is the. result. of proximity of the sec
tion studied to inlets or outlets. · The running
water environment of the inlet per~ists to some 

distance into a lake. This influence is reflected 
in differences in the sediments and a greater in
flux of stream species into the molluscan fauna. 

, Likewise, . the area in the immediate vicinity_ of 
the .. outlet of the lake -Hit has one - presents 
minor differences when compared with an area 
away from the.outlet. 

.It i3 assumed that most, if not all, of these 
factor~ are reflected in.the, sediments and the 
molluscan fauna of a given sample •. The. assump

·tion can be correct only insofar as the.data on 
which it rests are. correct. . Some success in inter
·pretation 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. Maps showing distribution of living spe
cies 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 situation at a 
moment in time based on incomplete. data. Two 
examples, B.ulimnea megasoma and-A
ce.lla haJdemani,.will suffice to demonstrate 
the :point. These -two species .were unrecorded. as 

. fossils in Ohio until. 19 60 .. ·Their· presence here 
_demonstrates how .normal spread may expand the 
range of a given spe.cies. on our maps_ and how lo
cal extinctions - both species are most probably 

. extinct in Ohio -may restrict ranges. The as
sumption .which should be made, in my opinion, 
concerning 1i ving molluscan assemblages is. that 

. they are. not. fixed and. that they_ are subject to 

addition .arid subtraction in a .given area by nor
·mal agencies without human interference. 

On the other. hand, the effect of human .inter
ference. on the composition of li.ving assemblages 
must not be neglected. In Ohio, there -is scarce

·ly a body of water whose molluscan fauna has re
mained untouched •. Pollution .of streams-and 
lakes.haz.brought about local extinction or. near

. extinction of many. species formerly common. 
· Local extinctions may_ be temporary, but their 
effect on .distribution records must not be. over
looked .. Native American .species have been 
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introduced i.nto areas- formerly denied to them 
by the. building of canals in the_first half of the 

. nineteenth century. -In addition,.European.spe
. cies have been introduced into.most areas of 
North. America. 

·lin studying a fossil assemblage,. therefore, 
we should be prepared .to observe changes by 
natural introduction, independent of physical 
environmental conditions, and to observe. ex
tinctions, possibly_ more closely related to.phys

. ican envimnmental conditions than .in troduc
ti.ons. 

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

·CONCLUSIONS. ·The assumptions and limi
tations just outlined have.led to the adoption of 
collecting and laboratory_ techniques· which yield 
more cx:act results than more or less indiscrimi
nate 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 
different! y_ now •.. The methods, outlined else
where (La Rocque,. 1960) rest on the assump
tions just _stated and discussed. 

· It is assumed that the. collecting, to be signi
ficant, mu::t be done from successive, relatively 
thin .units, of equal volume,. fro in a _single meas
ured zection at a time. In practice, the unit 
adopted was· two inche.s thick but variation of 
the lithologic units and the-field situation .led 
to wme variation. 

-lt.is assumed that valid comparisons can be 
made between units of one section and separate 

.deposits on the.basis ofrelative.abundance,-ex
pressed as ·percentages of the. total number of in
dividual:; .. Such comparisons can only be rough 
measures because of the variation·l.n size:of the 
species involved; ·I have ttied(La Rocque, 1952) 
to compute volume percentages for one deposit 

. but :the.differences between volume .percentages 
and total indi v·idual percentages are not signifi
cant enough .. to warrant· such computations in 
each case . 

.. PLIOCENE ASSEMBLAGES 

::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. 

. (Taylor; .1960:, 22) .. ·Explanation .of abbrevia
tions:. A, .abundant )1,000; C, ,common (101-. 
1,000); S, scarce(21-100); R,.rare(l-20). 

. Permanent-water, pond or stream: 
He.Iisoma anceps (Menke) 
Marstonia crybetes (Leonard) 

. M. decepta (Baker) 
Spha.erium miati.num (Lamarck) 

Perrnanen_t water, ,stream: 
.Ferrissia rivularis(Say) 

Permanent to temporary_ water: 
. Permanent or subpermanent: 

. P:wmenetus kansa.sensis (Baker) 
Phyea. ana tina Lea 

R 
G 

R 
.R 

c 

.A 

A 

. Permanent or temporary: 
. • Gyr aul us· parvus (Say) 

Stagriicola sp • 
Temporary pond or. marginal pool: 

: Promenetus umbilicatellus ( Ckll.) 
. Pisidium casertanum (Poli) 

. Temporary pond or stream: 

c 
c 

: Stagnicola bulimoides techella.(Hald.) R 
Marginal pools or wet.mud: 

• fossaria dalli (Baker) C 
. Moister· humus: 

-Vertigo milium (Gould) · R 

Damp humus or grass: 
, Gastrocopta holzingeri ( Sterki) R 
G;. tappaniana (Adams)· S 

:Damp humus of wooded area: 
. : Nesovitrea? sp. R 

Strobilops ·labyrinthica (Say) S 
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PLI - L KANSAS(cont.) 
Damp to dry ground: 

. Hawaii a minuscula (Binney) 
Helicodiscus singleyanus (Pilsbry) 
Pupoides albilabris (Adams) 

Uncertain: 
Deroceras aenigma Leonard 
Gastrocopta franzenae Taylor 
G .. paracristata Franzen & Leonard 
G. rexroadensis ·Franzen & L~onard 

Sphaerium sp. 
cf. Succinea 
Vallonia perspectiva.Sterki 
Vertigo hibbardi Baker 

PLI - 2. TEXAS: Red Corral local fauna: 

s 
R 

R 

c 
R 

s 
R 
R 

.C 

R 
c 

northern Oldham County. ·(Taylor, )960: 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 ana tina 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 Fr. & Leonard R 
G .. pellucida hordeacella ( Pilsbry) R 
G. rexroadensis Franzen & Leonard R . 
G. franzenae. Taylor C 
Pupoides inornatus Vanatta . R 
cf. Succinea R 
Pupillid? . R 

PLI - 3. · KANSAS:. Rexroad local fauna:, Meade 
. County. {Taylor, 1960: 27) .. Explanation of ab
breviations:.A, abundant(>225);C, common(41-
225); S, scarce ( 8-40). Four assemblages com
pared ( 1-4). 
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 ana tina Lea 
· Promene.tus kanaasensis{ Baker) 

Perma!lent or temporary: 

1 2 3 4a 4b 
s 

R - - ·R 

R 

·SR C - A 

R - S 

. Stagnicola exilis (Lea) C - R A 
Temporary water: 

Temporary pond or marginal pool: 
Pi~idium casertanum (Poli) R R -

. Promenetus. umbilicatellus ( Ckll.) ·A 
Temporary pond or stream: 

: Stagnicola bulim. _ techella (Hald.) A. R 
Marginal pools and wet mud: 

Fossada dalli Baker · R R R A -

Moister humus: 
Carychium exiguum (Say) 
Vertigo milium (Gould) 

Damp humus or grass: 
. Gastrocopta holzingeri ( Sterki) 
G, . tappailiana (Adams) 
Vallonia gracilicosta Reinhardt 

·Damp humus of wooded area: 
Nesovitrea electrina (Gould) 
Strobilops sparsicostata Baker 

Damp tci.dry ground: 
Hawaii a mi.nuscula (Binney) 
Helicodiscus singleyanus ( Pilsbry) 
Pupoides albilabris (Adams) 

Uncertain: 
Deroceras aenigma Leonard 
Gastrocopta Jranzenae Taylor 
G .. par acrista ta Fr. & Leonard 
G .. pellucid a hordeacella (Pils.) 
Polygyra rexroadensis Taylor 
.-Pupoides inornatus Vanatta 
cf ... Succiriea 
Vallonia perspectiva Sterki 
Vertigo hibbardi Baker 

- c 
- S C - R 

R S C - -

- S S - R 

- ·- A - --

- -- c 
R - A - R 

s c A - A 
- c A - s 
s c c s c 

s R A A R 
- A A - A 

R s .s - c 
- ·- R -
- s c - R 
- s c -
c s A - R 
- s c -
- R s -
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PU - 4 .. KANSAS: Bender local fauna .. 1. Marginal pools and wet mud: 1a 1b 1c 2 
Three sites ( 1a, 1b, 1c) at the same stratigra- Foss aria .dalli (Baker) - s R R 
phic level, in.exposures· within about an eighth Moister humus: 
of a mile along the banks of a. tributary of . Vertigo milium (Gould) c. R c 
Sturn p Arroyo, , SE 1/4 SW 1/4 sec. 22, T .. 33 . Damp humus or grass: 
s. ,· R. 29 W., Meade Co .. 2: Seward County, Gastrocopta. tappaniana 

···Wolf Canyon, in approximately the center. of W , (Adams) R s 
1/2 sec .. 12 , · T .. 35 S. ,. R. 31 W .. , uppermost Vallonia parvula Sterki s R 
part of the Rexroad. formation, above. ma£si ve Damp to dry ground: 

. caliche. bed. ·(Taylor, .1960: 31-32). A, -abun- : Gastrocopta cristata 
··dant()250); C, common (41-250); S, scarce· (Pilsbry & Vanatta) A A 
(8-40); R, rare (1-7). Hawaiia minuscula (B,inney) A ·C A c 

. Permanent to subpermanent water: la 1b 1c 2 Helicodiscus singleyanus 
Physa anatina Lea R R - c . (Pilsbry) s A C.R 

Permanent or temporary water: Pupoide$ albilabris (Adams) c c c. s 
: Stagnicola sp. R - s Uncertain: 

· Temporary pond or marginal pool: Deroceras aenigma Leonard c c 
. s .. caperata(Say) .S - R.C Gastrocopta franzenae Taylor s c 

Promenetus umbilicate!- G •. paracristata Fr.·& Leonard .A A c c 
Ius (Cockerell) s - s c G •. scaevoscala Taylor s s 

Temporary. pond or stream: .· Polygyra. rexroadensis Taylor s 
Stagnicola .bulimoides · cf .. Succinea s s c 

. techella (Hal d.) s - s c 

NEBRASKAN OR AFTONIAN ASSEMBLAGES 

N -1. NEBRASKA:: Sand Draw locaUauna: northern Brown County .. (Taylor, 1960: 32) •. Seven 
localities, three·levels. ·A: 1; B:. 2-3; C: 4-7. A, abundant() 200); C,, common (41-200); S, scarce 
(16-40); R, rare (1-15) . 

. Permanent water,.pond: 1 2 .. 3 4 5 6 7 
· Acroloxus coloradensis.( Henderson) ·s 
Bulimnea megasoma (Say? s R c R R 
Valvata ·lewisi Currier - c A 

·Permanent water, .. pond or stream: 
· Helisoma anceps (Menke) c R A R 
Pisidium compressum Prime A A R 
P .. nitidum Jenyns c R 

. Sphaerium partumeium (Say) c 
S. striatinum (Lamarck) R R 
s. sulcatum (Lamarck) R 
·s. . transversum (Say) s 
· Valvata· tricarinata (Say) c A ' 

·?Anodonta .grandis Say R 
·Permanent water,. stream: 

· Ferrissia ·ri vularis (Say) c R A 
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N-1, NEBRASKA (cont.) 1 2 3 4 5 6 7 
Permanent to temporary .water: 

, Permanent or sub permanent: 
, Planorbula armigera (Say) c R 

Physa anatinaLea R c R s R 

Promenetus kansasensis( Baker) c. c A ~ A A .c 
Permanent or temporary:. 

Gyraulus parvus (Say) A .C A A A A c 
Physa gyrina Say .R R 

· Stagnicola ,cf. · S~ reflexa (Say) c .S A c A A c 
Temporary_ pond or mar.ginal pool: 

Aplexa hypnorum (Linnaeus) R R A .R 
Pisidium casertanum (Poli) R s s R -R 
Promenetus umbilicatellus (Ckll.) R s A c A A A 
Stagnicola caper<na (Say) .s s R. A ,A s 

Marginal pools and wet mud: 
: Fossaria dalli (Baker) R .R 

F .. obrussa (Say) c 
Moister humus: 

Carychium sp. - R 
Vertigo milium (Gould) R R R s -S 
V .. ovata Say R s s c s R 

Damp humus or grass: 
• Gastrocopta tappaniana (Adams) R R s 
Vallonia. pulchella (Miiller) R R 

· Damp to dry ground: 
. Gastrocopta cristara (P. & V.) R .R 

Hawaiia minuscula (Binney) R R R R R 
Helicodiscus singleyanus ( Pilsbry) R 
Pupoides albilabris (Adams) R s -

Uncertain: 
. Anisus pattersoni(Baker) R c R R A c 
_ Deroceras aenig~a:Leonard R R c R R 

Ferrissia meekian~-( Stimpson) R R 
Gastrocopta_chauliodonta Taylor s R .R ... .R 
Physa skinneri T ~ylor R c R c c s 
Pupoides inornatu5 Vanatta R 
Strobilops :sparzicostata Baker R R ~ 

cf. -Succinea R R s -R c s s 

N- 2. KANSAS:_ Dixon .local faup.a: Kingman Permanent water, pond or stream: 1 2 
County, south-central Kansas. Twq localities: Helisoma anceps (Menke) '• c R 

. LS.1/2 sec .. 12,· T. 29 S. ,•R .. 8 W .. -- 2. SE. Marstonia. crybetes (I.eoi}ard) 'R .,. 

1/4 NE)/4 sec. 23, T. ,30 ·s. ,· R. 5W. (Tay- Pisidium .compressum Prime c -
··lor, 1960: 39}. A, abundant(>250); c. com- P. nitidum 1enyns R -

mon (41-250); S, .scarce (8-40); R, rare (1-71). Sphaerium partumeil1m (Say) .- c 
. Permanent-water, pond: 1 .2 s, trailsversum (Say) R -

Acroloxus · color adensis (Henderson) R R Val v<1-ta tricarinata. (Say)- • - s 
B ulimnea me gas om a (Say) c s Viviparidae, _ indet. R R 
Sp haerium lacustre ( M iiller) s Hydrobiidae , indet. R -
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. N -2., KANSAS (cont.) 1 2 ~N-2. KANSAS (cont.) 

.Permanent water, .. stream: Damp humus .or. grass: 
· Ferrissia. rivularis (Say) .C . Gastrocopta tappaniana (Adams) 

Permanent to temporary water: D11mp humus of wooded area: 
, Permanent or subpermamint: .• Helicodiscus parallel us (Say) 

. Helisoma tdvolvis(Say) R c .· Nesovitrea electrina (Gould) 
.. Physa .ana tina Lea c Strobilops sparsicostata Baker 
:Planorbula armigera(Say) .· R c Zonitoides · arboreus (Say) · 
Promenetus kans.aSensis(Baker)' .. A, c Damp to.dry ground: . 

.. , Permanent. or 'temporary: . Gastrocopta armifera (Say) 
. Gyraulus parvus (Say) A·· .. ,A G •. cristata ( Pilsbry & Vana~ta) 
Physa gyrina (Say) c C. G. procera(Gould) 

Temporary pond or marginal pool: Hawaiia minuscula (Binney) 
. Pisidium casertanum (Poli) R Helicodi~cus · singleyanus ( Pilsbry) 
·· Promenetus umbilicatellus ( Ckll.) s :R Pupoides albilabris (Adams) 
. Stagnicola.caperata (Say) s :c .. :uncertain: 

S .. reflex a (Say) A A . Ariisus patterson! (Baker) 
Marginal pools and wet mud: Deroceras aenigma Leonard 

, Fossaria. dalli (Baker) s R Ferrissia meekiana (Stimpson) 
Semiaquatic, .riparian habitat: Gas trocopta .• cha uliodonta ·Taylor 

. Oxyloma retusa (Lea) s s G .. pellucida hordeacella{Pilsbry) 
Moist~r humus: , G •. scaevoscala Taylor 

. Carychium exiguum (Say) R, Physaskinned Taylor 
Vertigo ovata Say .C .R :cf. · Suc::cinea 
v. milium (Gould) .C 's. . Vallonia perspectiva Sterki 

AFTONIAN ASSEMBLAGE 

A - 1. KANSAS~. Sanders local. fauna. Meade 
County, Kansas. {Taylor, 1960:40). ·A, abun
dant ( . 250h C, ,common (41-250); S; .scarce 

.(8-40);R, rare(1-7). ·Three localities • 

.. Permanent to temporary water: 1 2 3 
Permanent or subpermanent: 

• Physa ana tina ·Lea s R R 
Prom(metus kansasensis (Baker) - R. R 

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

. Temporary water;· pond or marginal pool: 
Aplexa hypnorum(Linnaeus) S 
$tagnicola caperata (Say) C S :c 

. Promenetus umbilicatellus (Ckll.) A R S 
Temporary pond. or stream: 

Stagnicola bulimoides techella (Hald )S R . C 
Marginal pools and wet mud: 1 

;. Fossaria dalli (Baker) - · ,.. R 
. r.: 

.· .. . >:.· 

Moister humus: 
.. Vertigo milium (Gould) 
Vertigo ovata(Say) 

Damp humus or grass: 
. Gastrocopta tappaniana (Adams) 

Damp to dry ground: . · 
• Gastrocopta cristata (Pils~ ·&: Van.) 
Hawaiia minuscula (Binney) 
Helicodiscus singleyanus ( Pilsbry) 
Pupoides albilabris (Adams) 

Uncertain: 
. Deroceras aenigma Leonard 
. Gastrocopta chauliodonta Taylor 
G .. paracristata Fr. & Leonard 
·Physa .skiimeri Taylor 
Pupillid, .n •. gen.? 
d. Succinea 
Vallonia perspectiva(Sterki) 

1 2 

c s 

- s 
.R ;; -
·R 
R 

s ., 
s .R 
R s 
c c 
R A 
s s 

·s 
c R 
R c 
s 

R 
R 

·s .:s 
R. s 
R.· 

1 2 3 
A R A 
R - -

c R s 

A c A 
A. s .A 

- s R 
A. s :s 

c. R s 
s - -
s R -
If - ·R 

- - 'R 
C. s c 
c R R 
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KANSAN ASSEMBLAGES 

K-1. KANSAS:NW1/4sec. 19,·T. 5S., 
R. 22 W. , Norton County ... Meade formation, 
Grand Island member. (Frye and Leonard, 1954: 
45). No abundance data. 

Sphaeriidae 
Pisidium compressum 

Freshwater gill-breathing. Gastropods: 
Valvata lewisi 
V .. tricarinata 

Freshwater lung-breathing Gastropods: 
. Anisus pattersoni 
Gyraulus similaris 
Menetus pearlettei 
Promenetus · umbilicatellus 
Stagnicola caperata 

. Land .Gastropods: 
Carychium perexiguum 
Deroceras aenigrna 
Discus cronkhitei 
Gastrocop~a proarmifera 
Hawaiia minuscula 
Stenotrema leaii 
Vallonia gracilicosta 
Vertigo milium 
v, .ovata. 

K- 2. KANSAS: NW 1/4 sec. 11, T .. 6S., 
R. 13-W. ,·Osborne County. Meade formation, 

Sappa member .. (Frye and Leonard" 1954: 45). 
-No abundance.data. · 

~phaeriidae 

Pisidium compressum 
Freshwater gill-breathing Gastropods: 

Amnicola.limosa.parva 
:Valvata tricarinata 

Freshwater lung-breathing Gastropods: 
. A nisus pa ttersoni 
Gyraulus similaris 
Helisoma trivolvis 
Menetus pearlettei 
Physa ana tina 
Stagnicola palustris 

·Land Gastropods: 
. Carychium perexiguum 
Deroceras aenigma 

. Discus cronkhitei 

Gastrocopta contracta 
Helicodiscus parallelus 
He.ndersonia occulta 

. Nesovitrea electrina 
Pupilla muscorum 
Succinea grosvenori 
Zonitoi.des arboreus 

K- 3. KANSAS:SE 1/4 sec .. 29, T. 4 S., 
R.. 16 W., Phillips County .. Meade formation, 
Grand Island member. (Frye and Leonard, 1954: 
45). No abundance.data. 

Land. Gastropods: 
Gastrocopta armifera 
G. cf. G . .falcis 
G. mcclungi 
G. proarmifera 
G. procera. 
Helicodiscus parallelus 
H. singleyanus 
Pupoides a~bilabris 
Stenotrema.leaii 
Vallonia gxacilicosta 
V. pulchella 

K'- 4. KANSAS: SE 1/4 sec. 29, T .. 4 S., 
R. 16 W., Phillips County. Meade formation, 

· Sappa member. (Frye and Leonard, 1954: 45). 
. No abundance data. 

Freshwater gill-breathing Gastropods: 
Valvata tricarinata 

Freshwater lung-breathing Gastropods: 
Aplexa hypnorum 
Armiger crista 
Gyraulus labiatus 
G .. similaris 
Helisoma. trivolvis 
Menetus pearlettei 

. Physa -ana tina 
. ·Promenetus umbilicateUus 
Stagnicola bulimoides 
S .. caperata 
S. · palustris 

Land Gastropods: 
. Hawaiia minuscula 
Hendersonia occulta 
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K-4. KANSAS(cont.) 
Pupilla muscorum 
Succinea grosvenori 
Vallonia. gracilicosta 
Vertigo modesta 
V. ovata 

. K - 5.- TEXAS: Cuts on north side. of Texas 
Highway 256,. 15 miles. east of Silverton,· Briscoe 
County. ·(Frye and -Leonard,. 1957: 41,. their sec
tionNo .. 3, Tuleformation,.unit3, sand,. fine, 

, and silt, massive,. dark gray). ·No abundance 
data. 

. Sphaeriidae: 
· Pisidium sp. 

. Freshwater lung-breathing Gastropods: 
Foss aria parva 
Gyraulus labiatus 
G. similaris 
Physa anatina 
Stagnicola bulimoides 
S. caperata 

. S .. palustris 
·· Land Gastropods: 

Discus croJlkhitei 
. Gastrocopta proarmifera 
Oxyloma sp. (?) 

Pupoides albilabris 
Vertigo milium 
V. ovata 

K - 6. INDIANA:. eagles Mill Reservoir sec
tion:: SE 1/4 NW 1/4 sec •. 13,. T. 12 N., · R. 5 
E.,. Putna!ll County (Poland Quaqrangle), .emer
gency spillway_ for Cataract Lake,· aJlood con
trol reservoir on Mill Creek (Thornbury and 
Wayne,. 1957: 13-15; Wayne, 1958: 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 Illinoi
an age .. The silt bed is named the Cagle Silt 
and is a prog~acial loess of Kansan age. · Wayne 
(1959: 13-16), his assemblage A, 591 specimens. 

. Freshwater lung-breathing Gastropods: ·Percent 
.Total 

Individuals 
Fossaria parva 0.3 

Liind Gastropods 
. Carychium exile canadense 
Catinella gelida var. 
Cionella lubrica 

· Columella edentula 
Discus cronkhitei 
Euconulus fulvus 
Gastrocopta armifera 
Hendersonia :occul ta 
Nesovitrea .electrina. 
Oxyloma decampi gouldi 
.Punctum minutissimum 
Pupilla muscorum 
Stenotrema leaii 
Strobilops labyrinthica 
Vallonia cf. V. excentrica 
Vertigo alpestris oughtoni 
v~. elatior 

· V. gouldi hubr~chti 
V. modesta 

P.T .• I.1 
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 
0.5 

K. - 7. ·INDIANA: Happy Hollow Section:: NE. 
1/4.SE l/4 sec. 2, T._.14·N. ,•R •. 7 W., Parke 
County (Catlin 'Quadrangle), 3 miles northeast 
of Bridgeton along a small creek .. Pebply calca
reous gray silt with humus stains at top, con
taining wood fragments and snail shells 0.30 m. 
thick, overlies·l. 0 m. or more of very hard sandy 

. gray till and is overlain by more than 2 m .. of 
calcarepus gray till. Entire. section. is considered 
to be ofKansan age on the basis ()f adjacent ex
posures. Wayne(1959: 13, .16), his aSsemblage 
B, .189 specimens. 

·Freshwater gi 11-breathing .Gastropods: · P. T.I. 
. Valvata tricarinata o. 5 

Freshwater lung-breathing Gastropods: 
. Fossaria parva .1. 5 

Land Gastropods: 
. Catinella gelid a var. , 12.0 
Deroceras laeve· . 2. 0 
Gastrocopta. armifera 
Punctum minutissimum 
Pupilla muscorum 
Vallonia gracilicosta 
Vertigo elatior 
v~ . gouldi hannai 

l .. =m , 
· Percent Total Individuals. 

3.0 
'36.0 

2.5 
19.5 
18.5 
4.0 
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YARMOUTH ASSEMBLAGES 

Y - 1. IOWA: Deposits exposed in road cut 
on the north side.ofu,s. Highway18, Lyons 
County, Iowa, 2.5 mileseastofCanton,,South 
-Dakota. · Ag~e determined on stratigraphic rela
tions and characteristics of molluscan -fauna. 

'(Leonard, 1950: 6, ,41 ;. his locality_ 2). The 
·fauna is entirely freshwater and includes quiet 
water, shallow, and moderately deep water spe
cies. 1\bbreviations:. 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 G 

Helisoma cf. ·H. campanulatum 
wisccinsinense 

Menetus p~arlettei 
Planorbula · nebraskensis 
Stagnicola. pal us tris 

c 
R 
c 
A 

Y - 2. IOWA:. Silts below Pearlette volcanic 
ash, .exposed. in Sec. 6, T. 81 N., .R .. 44 W., 
Harrison County, and in Sec .. 3 6, T. 82 N. , · R. 
44 W., -Monona County~ .1/2 mile east arid 5 .to 
6 .miles north of Little Sioux. Mollusca from 
stratified silts 0 to 5 feet below the Peailette 
ash, which was apparentlydeposited in ashal-. 
low pond, probably a meander scar of the Mis
souri River or a tributary. Two localities are 
combined in the list, but exposures were .prac- · 
tic ally_ continuous. (Leonard, .1950: 6, .41, .. his 
locality 3). Abbreviations as for Y- 1. 
Sphaeriidae: 

Pisidium compressum C 
Freshwater lung-breathing Gastropods: 

Anisus pattersoni R 
Ferrissia parallela R 
Promenetus umbilicatellus 
Stagnicola palustris 

Land Gastropods: 
Cionella lubrica 
Deroceras aenigma 

c 
c 

R 

R 

Y ~-2. (cont.) 
Discus cronkhitei R 
Euconulus fulvus R 
Gastrocopta cristata R 
G. proarmifera R 
G .. tappaniana R 
Hawaiia min.uscula R 
Hendersonia ·occulta R 
Nesovitrea electrina R 
Pupilla muscorum c 
Strobilops sparsicosta R 
succinea grosvenori R 
Vallonia gracilicosta R 
V ... pulchella R 
Vertigo milium R 
V .. modesta R 
V .. ovata R 

Y- 3. NEBRASKA:, Center N line, 'NW 1/4, 
Sec ... 34, T .. 33 N., R.A W., approximately 6 
miles.southeast.of santee, Knox County. The 
fauna is found in gray silts below the Pearlette 
volcanic ash.· -(Leonard, 1950: 7, 41, his loca
lity 5). Abbreviations as for Y - 1. 
Freshwater lung-breathing Gastropods: 

Anisus pattersoni 
Gyraulus labiatus 
G .. similaris 
Helisoma cf. _H. campanulatum 

wisconsinense 
Menetus pearlettei 
Physa, indet. 

. Planorbula nebraskensis 
Promenetus umbilicatellus 
Stagnicola palustris 

Land Gastropods: 
Carychium perexiguum 
Deroceras aenigma 
Gastrocopta. arm if era 
G. tappaniana 
Hawaiia minuscula 
Pupoides albilabris 
Succinea. grosvenori 
Vertigo ov at a 

R 

-•C 

R. 

R 
R 
R 
c 
R 
c 

R 
R· 
R 

R 
R 
R 
R 
R 
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Y - 4. NEBRASKA: An abandoned open-pit 
ash mine,. formerly operated by the Cudahy 

__ Packing.Go. ,-SE 1/4, Sec .. ll,T.-2 N. ,R. 
.. 20 W. , . approximately 5 miles northwest of 
Orleans, Harlan County .. The mollusks occur 

·here in sands and silts above the ash, and be
low a section of Loveland and Peoria .silt •. (Le
onard,. 1950: 7, 41, his locality 9). Abbrevi- -
ations as· for Y-1. 
Sphaeriidae: 

Pisidium compressum 
_ Freshwater lung-breathing Gastropods: 

-Ferrissia paralleia 
, Gyraulus·labiatus 
Helisoma cf. H .. campanulatum 

wisconsinense 
Menetus- pearlettei 
.Physa,- indet. 
Planorbula nebraskensis 
P. vulcanata 
Stag!licc:>la palustris 

. Land Gastropods: 
: Garychium perexiguum 
. Discus cronkhitei 
Gastrocopi:a tappaniana 
Hawaiia mim.Jscula 
Pupoides albilabris 
Succinea grosvenori 
Vertigo milium 

G 

G 

G. 

R 
·R 
·R 
R 

G 

G 

R 
R 

R 
G 

R 
G 

R 

Y - 5. KANSAS: Road. ditch, center N. line, 
SW 1/4, Sec .. 33, T. 1 S., R .. 9 W., .3 miles 
north imd .. l. 8 miles west. of. Burr Oak, Jewell 

-County .. The fauna is found in 3 .feet of coarse 
to fine sand below 3 feet of ash;. the Pleistocene 
section rests· on Niobrara. chalk. ·Some mollusks 
are scattered through the fine sand; most of them 
are terrestrial species-washed in from surrounding 
slopes. ·(Leonard,. 1950:,7, .41, his locality_13). 
Abbreviations as. for Y -1. 
·Freshwater lung-breathing Gastropods: 

: Gyraulus similaris 
Planorbula vulcanata 

Land Gastropods: 
Garychium perexiguum 

_· Deroceras aenigma 
Discus cronkhitei 

R. 

R 

R 

R 

R_ 

Y-5. KANSAS (cont.} 
Euconulus fulvus 
Gastrocopta tappaniana 
Pupilla muscorum 
Stenotrema leaii 
Strobilops. spa.rsicosta 
Succinea grosvenori 
Vallonia· gracilicosta 
Vertigo ovata 

·R 
G 

R 
R 

::c 

G 

G 

R 

·l{· - 6. KANSAS:: Exposure in ravine, NE :l/4, 
SW 1/4, Sec. 21,. T .. 13 S., R. 26 W., _ 11 miles 
south and .1.5 miles east. of Quinter, Gove-Gounty. 
Mollusks occur in 6 feet of silt, sand, and pebbles 
of reworked Niobrara chalk below 13 feet of ash; 

·the Pleistocene section rests on Niobrara chalk. 
The.molluscan fauna ispredominandy_ terrestrial, 
but there are a few species of aquatic habit. 
Plant remains, .suggesting Typha,· wer~ found 
in the ash and in the gray silts immediately be
low. (Leonard,,1950: 7, 41,.hisloca1ity_20). 

·Abbreviations as for Y -1. 
. Freshwater lung--breathing Gastropods:_ 

Fossaria parva 
Gyraulus labiatus 

Land Gastropods: 
. Carychium perexiguum 
CionellaJubrica 
Peroceras aenigma 
Discus· cronkhitei 

· Eucoimlus ful vus 
Gamocopta holzingeri 

. G. proarmifera 
G. tappaniana 

. I:Iaw aiia minuscula 
Nesovi trea· electrina 
. Pupilla .muscorum 
P .. muscorum sinistra 
Pupoides albilabris 
Strobilops sparsicosta 
Succinea grosvenori 
Vallonia gracilicosta 
Vertigo gouldi 
V. milium 

c 
A 

c 
·c 
R 
R 

R 
R 
R 
.c 
c 
R 
c 

-R 
c 
A 

c 
·c 
R 
R 

Y- 7. KANSAS::Road cut exposure, W line, 
Sec .. 36, T. 14 S., R .. 11 W.,' approximately 7 
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Y -7. KANSAS (cont.) 
miles southeast of' Dorrance, Russell County. 

-The molluscan fauna occurs in stratified silt 
and fine sand below 0. 7 foot.of ash; ~he 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: 40-41): (Leonard,. 1950: 7, 41, his loca
lity 22). Abbreviations as for Y- L 

Sphaeriidae: 
Pisidium. compressum C 

Freshwater gill-breathing Gastropods: 
· Pomatiopsis cincinnatiensis R 
Valvata p:icarinata R 

Freshwater lung-breathing Gastropods: 
: Aplexa hypnorum R 
Ferrissia parallela 
Fossaria :parva 
Helisoma trivolvis 
Stagnicola caperata 
S .. palustris 

. Land Gastropods: 
. Carychium perexiguum 
Cionella lubrica 
Deroceras aenigma 
Discus cron)<hitei 
Euconulus ·fulvus 
Gastrocopta. proarmifera 
G •. trideniai:a 
Hawaiiaminuscula 
Helicodiscus ·parallel us 
Hendersonia .occulta 
Nesovitrea: electrina 
Pupilla muscorum 

. P .. muscorum sinistra 

. Stenotrema 1eai1 

.. Succinea grosvenori 
Vallonia· gracilicosta 
Vertigo modesta 
Zonitoides arboreus 

R 
R 

c 
c 
R 

R 

c 
;R 
c 
R. 

c 
R 
·c 
c 
c 
R 

c 
R 

c 
c 
c 
R 
c 

Y --8. KANSAS: Road. cut, Sec. -28, ·T .. 13 

S., R. 10. W.,. approximately_ 9 miles south of 
&ylvan·Grove, Lincoln County. T)l¢ molluscan 
.fauna. was taken from stratified silts and sand be
low 7 feet of Pearlette ash. · The.exposure -is si
tuated in the abandoned Wilson 'Valley; the' 

Y - 8.· KANSAS (cont.) 
fauna has been previouslyreported (Frye, Leo
nard,· and Hibbard, .1943: 41). (Leonard,. 1950: · 

._ 7, . 41,, his locality. 23). Abbreviations as for Y -1. 
Sphaeriidae: 

Pisidium compressum C 
. Sphaerium sp: · C 

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

Freshwa.ter lung-breathing Gastropods: 
: Fossaria parva R 
Gyraulus labiatus A 
HeJisoma tri vol vis C. 
Lymnaea, indet. R 

Land Gastropods: 
: Piscus cronkhitei 
Euconulus · ful vus 
Gastrocopta contracta 
G. proarmifera 
G .. procera 
G. tappaniana 
Helicocliscus parallelus 
Nesovitrea electrina 
Pupilla muscoruin 
Stenotrema .leaH· 
$uccinea ·grosvenori 
Vallonia gracilicosta 
V .. pulchella 
Vertigo gouldi 
.V •. milium 
Zonitoides. arboreus 

c 
R 
R 
C. 

c 
c 
c 
R 

R 
R 
c 
c 
c 
R 
R 
c 

Y - 9. KANSAS:,Exposure in ·cut bank of small 
. creek, NE 1/4 NW 1/4 Sec •. 29.,. T. 10 ·s. , R ... 5 

W., 10 miles northwest.ofMinneapolis, ·Ottawa 
County. The rriollusks.occtir in limonite-infil
trated silts below 5 feet of Pearlette ash; both 
aquatic and terrestrial species•are found. (Leo
nard,. 1950: 7, 41, his locality 24). Abbrevia-
tions as· for Y -1. 

· Sphaeriidae: 
Sphaerium sp. 

Freshwater lung-breathing Gastropods: 
. Anisus pattersoni 
Gyraulus labiatus 
G .. similaris 

c 
A 
R 
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Y-9. KANSAS(cont.) 
Helisoma cf. H .. campanulatum . 

wisconsinense 
. Menetus pearlettei 
Physa elliptica 
Planorbula vulcanata 
Stagnicola ·palustris 
S. reflexa 

Land Gastropods: 
:Oxyloma navarrei 

R 
c 
c 
c 
A 
c 

c 

Y - 10. KANSAS:: Road cut. exposure, SW 1/4, 
·Sec .. 35, T .. 15 S. ,,R,.2 E., 4 miles west of Na
varre, Dickinson County. The molluscan ·fauna 
occurs in silty clay both above and below 1 foot 
of Pearlette ash; both terrestrial and aquatic spe
cies are found. (Leonard, 1950: 7, 41, .his loca
·lity 25). 
,Freshwater gill-breathing Gastropods: 

Pomatiopsis cincinnatiensis R 
·Freshwater lung-breathing Gastropods: 

. Gyraulus·labiatus · C 
Helisoma trivolvis C. 
Menetus pearlettei c 
Physa, indet. R 
Planorbula vulcanata A 

Promenetus umbilicatellus c 
.· Stagnicola palustris A 

Land Gastropods: 
Carychium perexiguum R 
Euconulus fulvus R 
Gastrocopta armifera R 
G .. contracta R 
G .. tappaniana c 
Hawaiia minuscula A 
Helicodiscus parallelus c 
Oxyloma navarrei c 
Vallonia gracilicosta c 
V .. pulchella c 
Vertigo milium R 
V .. ovata c 

. V. tridentata R 
Zonitoides arboreus c 

Y - 11. KANSAS::Canyon exposure, Sec. 13, 
T. 30 S. , R. 23 -W. , . 13 miles east and 1/2 mile 
south of Minneola, Clark County. The mollus~ 

Y-11. KANSAS (cont.) 
can fauna,. composed of both aquatic and terres
trial species, occurs in sandy silt below 4 feet of 
Pearlette ash. (Leonard, .1950:.7, 41, his loca
lity33). Abbreviations as for y- 1. 
Sphaeriidae: 
:~di~c~~~~ C 
Sphaerium sp. C 

Freshwater gill-breathing Gastropods: 
. Valvata tricarinata R 

Freshwater lung-breathing Gastropods: 
. Anisus pattersoni 
. Aplexa hypnorum 

Fossaria parva 
Gyraulus labiatus 
Helisoma trivolvis 

. Lymnaea, ind. 
Stagnicola bulimoides 
Stagnicola palustris 

Land Gastropods: 
: Cionella lubrica 
Deroceras aenigma 
Gastrocopta falcis 
G •. proarmifer a 
G. tappaniana 
Ha¥raiia minuscula 
Helicodiscus. pai: allelus 
Nesovitrea electrina 
Oxyloma navarrei 
Pupilla muscorum sinistra 
Pupoides albilabris 

. S.tenotrema leaii 
Succinea grosvenori 
S .. ovalis 
Vallonia gracilicosta 
V. pulchella 
Vertigo ovata 
Zonitoides arboreus 

R 
R 
R 

A 

c 
R 
c 
c 

c 
c 

:R 

A 
c 
c 
c 
R 
R 

.c 
c 
A 
A 
c 
A 
c 
A 
c 

Y - 12. KANSAS: Exposurein 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 Pearlette volqmic ash; the 

'fauna is varied and the pop~i1tion is a dense one. 
Fossil vertebrates from these silts have been re
·ported by Hibbard ( 1944:. 719-740) .. (Leonard, 
1950:7,41, hislocality34) •.. 
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Y -12: KANSAS (cont.) 
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 C 
Stagnicola reflexa C 

Land Gastropods: 
Carychium perexiguum R 
Cionella lubrica C 
Deroceras aenigma C 
Discus cronkhitei C 
Euconulus fulvus 
Gastrocopta proarmifera 
G. tappaniana 
Haw aiia minuscula. 
Nesovitrea electrina 
Pupilla muscorum 
P. muscorum sinistia 
Stenoirem a ·leaii 
Strobilops sparsicosta 
Succinea .avara 
S .. grosvenori 
Vallonia. gracilicosta 

. V .. pulchella 
Vertigo gouldii 
V .. milium 

. V .. ovata 
Zonitoides arboreus 

.R 

A 
c 

.C 

R 
A 

.k 
A 
c 
c 
A 
A 

.C 

R 
R 
A 

c 

Y c 13. KANSAS: Exposure in abandoned 
open-pit ash mine, SE·1/4,.SE:l/4, .. sec .. 35, 
T .. 31 S .• ~ R .. 28 W, , . 1 ,mile west and 1/2 mile 

·.north.ofMeade, Meade County; A molluscan 
.fauna occurs in ,silts below 8 to.10 feet of.Pear
·lette volcanic. ash. (Leonard,. 1950: . .7 ,.41,. his 
locality 35). 
Sphaeriidae: 

: Pisidium compressum . C 
Freshwater lung-breathing Gastropods: • 

Anisus· pattersoni 
Aplexa hypnorum 
Fossaria parva 

R 
R 
c. 

Y-13;. KANSAS.(cont.) 
Land Gastropods: 

. Carychium perexiguum c 

. Cionella lubrica c 

. Deroceras aenigma c 

. Discus ci:onkhitei c 
. Euconulus Julvus R 
. Gastrocopta cristat;1 A 
G. fa.lcis -R 
G .. proil!mifera A 
Hawaiia minuscula A 

Nesovitrea electrina R 
Pupillamuscorum A 
Si:enotrema ·leaii c 
Succinea. grosvenori A 

Vallonia gracilicosta A 

Vertigo ovata A 

Y - 14. KANSAS: Exposure in open-pit ash 
mine, NE 1/4, sec. 26, T .. 32.S., R .. 28W., 3 
miles. south of the. east edge of Meade, Meade 
County.. The molluscan fauna occurs in .strati-

· fied silts below 18 feet of Peil!lette volcanic ash; 
the. pit has been worked commercially until re
cent years. (I;.eonard, 1950:7,.41, .his locality 

. 36). 
. Sphaeriidae: 

Pisidium compressum C 
Freshwater lung-breathing Gastropods: 

. Anisus pa,ttersoni C 
Aplexa hypnorum R 
.ferriss!a parallela C 
Foss aria :parva R 

. GyraulW. labiatus ·.A 
G .. similaris 
Helisoma. trivolvis 

. Menetus pearlettei 

. Physa elliptica 
Planorbula vulcanata occidentalis 

. Promenetus umbilicatellus 
Stagnicola caperata 
S .. palustris 
S. reflexa 

Land Gastropods: 
· · Discus cronkhitei 

Euconulus fulvus · 
Gastrocopta armifera 

c 
c 
c 
c 
G 

c 
c 
c 
c 

c 
R 
R 
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Y -14: KANSAS (cont.) 
G .. proarmifera 
G. tappaniana 
Hawaiia·minuscula 
Nesovi trea. electrina 
·Pupilla muscorum 
Succinea grosvenori 
Vallonia~gracilicosta 

Vertigo gouldi 
V .. milium 
V .. ovata 

A 

c 
A 

R 
A 
A 

.C 
R 
R 
A 

Y - 15. KANSAS:. Canyon exposure, NW.: 1/4, · 
NW 1/4, sec •. 35, T •. 33 S., R. 32 W., approx-

. imately 2 miles east of Arkalon,. Seward County. 
At this place the disposition of the. fossil. mol~ 
lusks is. unusual,. since they occur in the. upper 

·few feet of the Pearlette volcanic ash. deposit, 
. wllichis, however, more.-or less ,contaminated 
with silt .. ·- The f~unais a mixture of aquatic 
and terrestrial species. (Leonard, 1950: 7, 4]., 
his locality 37). 

. Sphaeriidae: . 
Pisidiuip compressum , 

Freshwater lung-breathing Gastropods: 
Foss aria :parv a 
Gyraulus labiatus 
G .. similaris 
Helisoma trivolvis 
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 

c 

R 
c 
R 
c 
c 
R 

.R 

A 
c 

.c 
c 
c 

:C 

c 
c 

. C 
c 

. Y - 16.- OKLAHOMA:: Open-.pit mine, sec. 
8, T. 5 N. , R. 28 E. , , near the north border of 

. Gate,. Beaver County. - The.molluscan fauna oc
curs in silts below 30 feet of Pearlette.·volcanic 

. Y-16: OKLAHOMA (cont.) 
ash;. both. terrestrial and aquatic speCies. are. found. 
(Leonard,. 1950: 7, 41, .his locality 38). 

. Sphaeriidae: 
. Pisidium compressum C 
Sphaerium sp. · A 

Freshwater gill-breathing Gastropods: 
. ·Amnicola limosa parva R 

Valvat'a tricarinata R 
Freshwater lung-breathing Gastropods:· 

Gyraulus labiatus C 
G •. similaris 
Helisoma anceps . 
H. trivolvis 
Menetus pearlettei 
Physa elliptica 
Planorbula vulcanata occidentalis 
Stagnicola palustris 

Land Gastropods: 
: Deroceras aenigma 
Discus. cronkhitei 
Gastrocopta proarmifera 
G .. procera 

. Haw aiia ·minuscula 
Helicodiscus par allelus 
Nesovi trea electrina 
Pomatiopsis cincinnatiensis 
Pupilla muscorum 
Stenotrema Jeaii 

. Succinea grosvenor! 
. S. ovalis 

Vallonia· gracilicosta 
Z,onitoides arboreus 

c 
c 
c 
c 
A 
R 
c 

R 
c 
R 

.C 
c 
c 
R 
R 
A 
R 

c 
R 
c 
c 

Y- 17.-0KLAHOMA:.Canyon exposure, NW 
1/4,, sec •. 23, T; 23 N. , R •. 18 W_. , 2 1/2 miles 
west and 3/4 mile north .of Quinlan,- Woodward 

-County. The molluscan·Jauna is in silts below 8 
feet of Pearlette ash; both terrestrial and aquatic 
species. are found. (Leonard,l950: 7, .41,, his 
locaJity 39) • 
Sphaeriidae: 

. Pisidium compressum 
Freshwater lung .:.breathing -.Gastropods: 

: Gyraulus labiatus 
Lymnaea, ind • 

···. Physa elliptic a 
Promenetus umbilicatellus 
Stagnicola. palustris 

c 

c 
R. 
c 
R 
c 
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Y-17:: OKLAHOMA (cont.) 
Land qastropods: · 

. Carychium perexiguum 
Deroceras aenigma 
Discus cronkhitei 
Euconulus fulvus 
Gastrocopta ·cristata 
G .. holzingeri 
G .. proarmifera 
G. procera 
G .. tappaniana 
Hawaiia minuscula 
Helicodiscus parallelus 
Nesovitrea electrina 
Pol ygyra texasiana 
Pupilla blandi 
P. muscorum 
Pupoides all)ilabris 
Strobilops sparsicosta 
Succinea grosvenori · 
Vallonia gracilicosta 
Vertigo milium 
V. ovata 

R 
R 

c 
R 

.. :C 

R 
c 
c 
c 
c 
c 
R 

R 

R 
c 
c 
c 
c 
G 

R 
R 

Y- 18 .. OKLAHOMA: Road cut~ center N line 
sec. 16,.T. 8 N., R .. l7 w.; 9.5 miles east and 

·1 mile .north .of Rocky,, Washita Cotip.ty: ·A sam
ple of Pearlette volcanic ash was collected at or 
near this ·locality by the Oklahoma Geological 
Survey, butl was unable tofind the ash exposure. 
However, the exposure indicatedis·typical:of the 
Grand lsland-Sappa succession and the. silts and 
fine sands in the upper part of the section .. con- . 
tain a molluscan fauna which is .typical of that 
elsewhere associated with the· Peailette volcanic 
ash .. (Leonard, .1950: 7, 9, .41; his:~ocality 43). 

. Sphaeriidae: 
Pisidium cornpressum C 

Freshwater lung-breathing Gastropods: 
Ferrissia parallela R 
Gyraulus labiatus · ·R 
G .. similaris · R 

· Physa anatina R 
Promenetus · umbilicatell us ·' R 

Land Gastropods: 
Carychium perexiguum ·. R. 
·Dei'oceras aenigma ,R 
Gastrocopta contracta R 

. Y ~ 18: OKLAHOMA (cont.) 
G. cristata · 
G •. procera 
G. tappaniana 
Hawaiia minuscula 
Hdicocliscus parallel us 
Pupoides albilabris 
Strobilops sparsicosta 
Succinea grosvenori 
Vallonia gracilicosta 
Vertigo milium 
V •.. ovata 

c 
R 

c 
c 
c 
R 
R 
c 
c 
R 

R 

Y - 19. TEXAS:, Canyon exposure, NW 1/4, 
sec. 14, Block 1, 5 miles north and 7 miles west 
of Miami, Roberts County .. Mollusks occur be
low 8 feet ofPearlette ash; the silts below the 
ash are not generally fossiliferous;. a small but 
significant molluscan assemblage was oqtained 
from a small lentil of sandy silt. (Leonard, 
1950: 9, 41, .. his locality 45). 
Sphaerildae: 

Pisidi.um compressum R. 
Sphaerium sp. · R 

.Freshwater lung-breathing Gastropods:· 
Anisus pattersoni .R 
Ferrissia parallela -R 
.Gyr aulus.·labiatus R 
G .. similaris R 
Menetus pcarlettei R 
Piomenetus · umbiliqtellus .' R 
Stagnicola caperata R 

Land Gastropods: 
Caiychium perexiguum R 

. Deroceras aenigina 
Gastrocopta armifera 
G. cristata 
G. proarmifera 
G. tappaniana 
Hawaiia minuscula 
Nesovitrea electrina 
Pupilla muscorum 
.Pupoides albilabris 
-~trobilops sparsicosta 
Succinea _grosvenori 

. Vallonia gracilicosta 
V. pulchella · 
Vertigo·ov at a 

R 

R 
R 
R 
R 

::R· 

R 
R 

.R 

R 
R 

·R 
,R 

.R 
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Y - 20 .. TEXAS:: One,-half mile.north of road, 
6miles west of Channi~g. ,HartieyCounty •. Mol
lusks occur in gray_ silt below 12 feet ofPearlette 
volcanic ash; the 'fauna contains: both terrestrial 

' ' ·. 
and aquatic species. 'This section_ is discussed 
~rieflybyEvans aridMeade(1945: 493). (Leo~ 
nard, 1950: 9; 41,hisloca.lity 46) .. 

· Sphaeriidae: 
. Pisidium compressum . R_ 

. Sphaerium sp. ' • -· . - A 
Freshwater lurig-breathingG aitropods: . 

Anisus pattersoni · . ··- R. 
Ferriss~a parallela C 
Gyrauiwdahiatus R 
Helisome1. anceps . . R. 

_ Menetus pearlettei C 
Promenetus umbilicatellus R 
Stagnicoia, caperata · C 

Land Gastropod~: .-
·_ Carychium perexiguum .R 
Deroceras aenigma C. 
Gastrocopta armifera R · 

_G. cristata G 
G. proarmifera R 
G .. tappaniana C 
Hawa:Iia minuscula -C 

-Nesovitrea electriria R 
PupiUa muscorum · C 

. Pupoides albilabris R 
Strobilops sparsicosta R 
Succinea. grosvenori R 

Y-~0:: TE~AS (cont.) 
VaHonia gracilicosta 
V •. pulchella 
Vert~go ovata 

c 
-R 
c 

Y - 21. .INDIANA: Section at Bean Blossom 
Re~.ervoir, centerS. edge-NE 1/4 sec. 28,; T .. 10. 
N> •• R.. 1, E~ , .Monroe County. Moilusc<l.in upper 
0. 5 foot.of late Yarmouth.silt-2. 5 feet thick. . 
Wayne(1958: 11, ,12}. :Per~entages bcised on 361 
specimens. 

-Freshwater :lung-breathing Gastropods 

Fo~sa:ria galhari~ · 
Land Gastropods: • 

Carychillm exile cana.dense 
·- :Cionella lubdda . . . -

Columella edentula 
Df!:roc~ras sp~ 

__ Discu5 cronkhitei 
Euconulus fulvus 
-Ga~trocopta pro~rmifera 
Hendersonia occ{uta 
Nesovi tie a. dectdna 

. Oxyloma. decainpi gouldi 
Puiictum minutis$i,mum 
Stenotrema. hirsutiim 
s~ leaii 
Strobilopslabyrinthica 

· Succinea avara,, var. 
Vertigo elatior . 
v .. cf. V •. mOdesta 

·Percent 
34.6 

10.2 
.0.3 
,0.6 
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 

ILilNOIAN ASSEMBLA.GES 

I- -1 •. TEXAS:: Cuts on north side of Texas 
Highway 256,.15 miles east of Silverton, Bris
coe-County •. "Illinoian(?} depositS" (Frye and 
Leonard, 1957: 41, sec •. 3, unitS, silt and 
sand.with a. few shells. No abundance data .• 

.Land GastropOd: 
· S.uccinea grosvenori 

I- 2 .. TEXAS: Same locality ashl. -Unit.6, 
.sand,.fine.to medium, .. with silt add_clay,.ma~s
ive, tanto .pale .r~ddish um. _.No abimdance -·. ' 

I - 2: TEXAS (cont.) 
·data. -(Frye and Leonard, 1957: 41). 
Limd Gastropods: . 

Columella sp. 
. Succinea grosv~nori , 

. I.- 3 •. TEXAS:: Same locality asl-1 •.. Unit.5, 
,sand·; medium, .wellbedded, tan;:snails were 
~coUected ~·2 .. 1 miles west from be~ judged to 
be.in tliis stratigraphic .position;'' (Frye and Le
o'nard, 1957:-41, sec. 'No; 3, ·unit 5). No abun~ 
dance data. 



....... ' 

NO .. · 11, SEPTEMBER 1963 STE~Kl.A N A 21 

1-3: TEXJ\S(ccmt.} 
Freshwater lung-breathing Gastropods: 

:Gyraulus. similaris (?) 
· Helisoma anceps 
Stagnicola. capera_ta 

. Land Gastropods: . ' 

:Discus cronkhitei 
Gastrocopta ar~ifera;(:?) 

. G .. riogra.ndensis (?) 

G .. tappaniana 
.Hawaiia~minu5cula . . . . . . ' . 

Helicodiscus · pai: allelus 
Nesovi trea. eiectrina · 

· Pupilla.blandi 
Pupoides · albilabris 
Succinea, .grosvtmori (?) 

Vallonia gracilicoHa 

1-4. KANSAS: SEl/4, sec. 29~ T . .4 S., 
R .. 16 W., .Philiips County .. Sanborn forma~ 
tion, .Crete-Lovela.nd member·; (Fryeaiid Le~ 
onard, 1954::45} ~ No abundance dai~. ·· · 
Land .Gastropods: 

:Gas trocopta .armifer.a 
G .. mcclungi 
G .. procera 

. Pupoides .· albilabris 
.Stenotrema .leaii · 

.. Succinea grosvenori . . 

1~5 .. INDIANA (cont.) 
. Columella_ e~entula 
Deroceras ·laeve 
Discus cronkhitei 
Euconul\15 fulvils 
. Gastrocopta~armifer a 
Hendersonia. occulta 
Nesovitrea electriJ1a · 
Oxyloma .decainpigouldi 
Punctum minutissimum 
·Stenoi:rema hirsumrn 
S .. leai~ · 
· Str9bilops •labyrinthic;a 
Vertigo elatior 
.v .. niode'sta'. 

: ~ ~~:,~;,;_ t;~~ 

.0.6 
1..1 
2.8 
1.4 
0.6 
3 •. 9 
.0.8 
1.4 
0.3 
o .• a 
0.8 
5 •. 5 

21.0 
1.1 

1 - 6 .. IN))~ANA:.R~ccoon Creek Section: cen
ter SWl/4 NW 1/4 sec. 18, T, .14 N., .R. 6 W., 

.Parke County (Mansfield Quadrangle) about 1. 5 
miles southwest ofMansfield, .along 'the south 
bank.6fRaccoon cieek (Thornbury and:w.ayne, 

. 1957: U-1~~. .MollUsks, many of which have. been 
.cr11shed beyond recognition are .. in the topfew 
centimeters of. a group of nonglaCial sediments 
that are rictl in organic matter .. The base of 
the sectio~ is w~attWed gravel,. perhaps of gla.~ 
ci.al origin;, . alld the peaty sed.iJnentS are over.~ 
lain by about 75 .feet-of glacial sediments, 

I - 5. ,INDIANA: .Bean. Blossom Resetvoir Sec
tion:-center.ofsouth edge~E i/4 sec. 28, T~ )0 
N., .R . .1 E., .Monroe County (Hin9ustan Quadran
gle), along the outlet' trenchbelo:w "the spill WilY 

mostly sand andgravel but capped by till ofll
linoian age. (-66 spec±imens, . in:ostlv fragment~ 
ary) .• · Wayne(f95.9t 14, .16),; .hi$ a~~ml:ila.gl'! I).,. 

. Land G~trci~~ . . . . P.~~flll:~ 

for. a w,ater supply resen~oir on Bean 'Blossom Cteek. 
A fossiliferous :layer - or. "forest !>ed" ,;, ·c;aps a· ..... 

·massive silt and floodpl!lin~edimen~ .of Y ar111outh 
age and underlies proglaciallamin~ted (or·yar
ved?) clayey silts of Illinoian age." -(Thornbuty 
and Wayne,, 1957: _18~20;:Wayne, 1958: 1Q,.13). 

:wayne(1959:13, 16),,his assemblC1g~C •. (361 
specimens) . 
. Freshwater lung-breathing Gastrop~ds: 

Fossaria, galbaria · · . 

. L!lnd Gastropods: 
: Carychium exile canadense 
Catinella. gelid a,, var. 
Cionella lubrica 

-Percent 
34.6 

10.2 
.1:L3 
0~3 

. Carychium exile ca~nse 5 
·Derocer~.s sp. 
Stenotrem a sp. 
Succinea o~ 11lis 

30 
.8 
48 

I -.7. INDIANA:.Centerville.section::NE 1/4 
sec; .. 33,.T. l6 N. ,.R •. 14E., Wayne.C6unty, 2 
miles southeast of Centerville (Wayne, . Thorn
bury,. and Goldthwait, .1955: 30.,-31; Garnbl~, 

.1958:_12-18) .• The Jossilifer~us' silt separates 
the two till beds, .both ofwb.ich are'' interpreted 
to be· oflllirioian age because.oftheir i'~lation., 

.ship to i!-. distinctivepaleosol.developed on' a 
graveliy sarid higher iri the section .. (305 spe'" 
cirri ens)~ . wayne ( 1959: 14,, . l6). his assem~ 
blage E_. 
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1·7:1NDIANA (cont.) 
.. Freshwater lung:. breathing(~ astropods: 

Foss aria parva . , , :. , 
Land Gastropods: ·· 

. Catinella gelida · ' 
. Gastrocopta tappaniana 
.Punctum minutissimum · 

Percent. 
21.2 

.16. 7 
9.2 
1.6 

1•7: IND~ANA (cont.) 
Stenotrema leaii 
Valloni~ albula 
Vallolli.a cf. V •. excentrica 

. Vertigo. elatior 

.v. modesta 
V. nylanderi 

· Perctmt 
:· '1.3 

1.0 
0.6 

38.3 
'1.0 
3.0 

· ·:SANGAMON ASSEMBLAGES 
1 • .'• \' •• 

S - 1.. KANSAS: Jinglebob local .fauna, .Meade 
County. (Van d'er Schalie,.1953; 82~ fL.)~ Per
·centages calculated from author~s ·data~ . based on 
a total of 3. 888 specimens. . . 
Sphaeriidae: 

. Pisidiurri · casertanum 
P •.. co mpressum 
P. I;litidum contortum 
.P .. obtusale 
Sphaerium. occidentale 
S. sulc.atum 

. Freshwater gill-b!'eathing (i@sf;l;apods:' 
Valvata tricarinata 

. i 

Fr~~hwater lung-breathing G~g.opo~: 
Aplexa hypnomm 
· Ferrissia f!ar.'!UeJa. : 
F .. rivula,~ 

,Fossaria cL F.: galbana 
F. hurriilis modicella 
Gyraulus similaris. 
Helisoma anceps 
H .. trivoivis · 
Physa cf. P. anatina 
P .. cf. P. elliptica 
Promenetus .exacuous 
Stagnicola bulimoides. 
S.~ . c~perata 
S .. cf •. S •. palustris 

Land Gastropods: 
Carychium cf.·.C. exiguum 
Deroceras cf. .D .. aenigrtl;l 

.. Euconulus fulvus 
Gastrocopt,a armifera 
G .. contracta 
G. criatata 
G •. holzinger~ 

Percent 
12.86. 

1~ 28' 
0.36 
0.51 
0.20 
O.T1 

.0,,36 
>() •. 1~. 

0.,;07 
(}, ~1 

. 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~.5'7 

.5.14 

. 1.:28 

S:-1:. KANSAS (cont.) ·.· 
Gastrocopta pen todon · 
G. procera 
G. cf.' G. tappaniana 
Gastrocopta sp. 
.Hawaiia miimscula 
Helicodiscus. parallel us 
Nesovitrea ele.ctr-ina 
Puncium.,.minutissimurri 
Pupilia :blandi 
.Pupoi<l.es albilabl;is 

~ettn~J.la cf,. R. rbAa~~1 . 
§~noti~a leaH ·· 
Strobi!lws texast~a 

· ~Cci~ cf. · S. • aVC!r-a 
~· grosvenor}: 
·l- . (iva~!,$ 
'V~Uonia gracilicosta · 

. · V.. parvula 
· Ve1tigo milium 
. v. 6vata · 
Zonitoides arboreus 

Percent 
7.71 
:0.12 

•.• 0. 02 
. . 0. 02 

. • 5.14 

·1. 28 
0 •. 20 
0.90 
o.:o5 
~ .. 5'7 
p.~p 

.o.o~ 
·/1.~0; 
,o. ql 
~.$.1: 
.Q,. 15 
3: .. 85 
:1.·28 
2.5'7 

. 3.&5 
·1.02 

S - ·2. KANSAS: Cragin Quarry local fauna, 
. SW l/4 sec.d7 ~ T .·.32 .S., .R. 28 W. , Meade 
-County; :Kansas. -Locality 1; 10 feet below ca._ 
liche.-:Kansas. University_ locality 6 -and USGS 
Cenozoic locality 21274. '(Hibbard and Taylot 
1960: 25-39). 

Shallow, quiet water bodies,. fluctu-':. 
ating seasonally: pools br: margi11a'l' 
,s~tuations with sliglu: current.at: the;· 
edge.ofa stream, 

Spha.eriuin partumeium 
· Pi~tdium cas~rta~ 

. Percen~ 

·o.1 
. . ' ~-·~ 2 . 
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s..,2: KANSAS(cont.) 
Stagnicola caperata· · 
Gyraulus circumstriatus 
Helisoma ttivolvis 
Promenetus· kansasensis 
P. umbilica tell us 
Ferrissia meekiana 
Physa anatina 
P. gyrina 

Marginal situation;. wet mud; debris 
edge of w~ter; shallow pools, pro-. 
tected spots. 

Fossaria dalli 
Moist leaf mold and plant debris: 
under logs and bark, or among leaves, 
mqss, or grass in .moist situ~tions not 
far from water. 

Carychiuin exiguum 
Gasttocopta tappaniana 
Vertigo milium. 
V. ovata 
Deroceras aenigma 

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

. Euconulus fulvus 
Nesovitrea electrina 
Zonitoides arboreus 
Stenotrema leaii 

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

Gasttocopta armifera 
G. contracta 
G .. holzingeri 

Damp to dryhabitat: damp, protected 
places or relatively dry, exposed habi
tats .. These species are more tolerant 
ofdrouth than others, and requirelittle 
cover. 

Gasttocopta cristata 
G. pellucida hordeacella 
Pupoides albilabris 
Vallonia gracilicosta 
V •. parvula · 
Helicodiscus parallelus. 
H. singleyamis 
Hawaiia minuscula 

S.TERKIA N A 23 

Percent 
1.8 

7.2 
<,0.1 
11.5 
7.2 

<o.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 

<O.l 
·0.8 
0.3 

.0.3 
<0.1 
<0.1 
<O.l 

4.3 
<O •. l 

<O.l 
17 .. 4 

S -. 3 •. KANSAS: Cragin Quarry local fauna. 
Locality 2, 25 feet below caliche. USGS Ceno
zoic lC?cality 21277. SE 1/4 sec. 18,. T. 32 S. , 
R. 28 W., Meade County, Kansas. (Hibbard 
and Taylor 1960: 25-39). 
Shallow quiet water bodies, .fluctu- Percent 
ating seasonally: pools or marginal 
situations with slight current at the 
edge of a stream . 

Stagnicola caperata . 0. 8 
~yraulus circillnstriatus 0. 5 
Physa ana tina 0. 1 

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

Foss aria dalli 0. 2 
.Moist leaf mold and plant debris: under 
logs and bark, .or among le:aves, moss, 
or grass. in moist situations·not far from 
water.· 

. Carychium exiguum 
Gastrocopta tappaniana 
Vertigo !Jlilium 
V. ovata 
Deroceras aenigma 

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

. Euconuhis fulvtis 
Nesovi trea electrina 
Zonitoides arboreus 
Stenotrema.leaii 

Protected situations among vegetation: 
gra~s, shrubs, or wooded area. 

. Gasttqcopta arm if era 
G. contracta 
~ .. holziilgeri 

Dampto dry.habitat: damp, protected 
places or relatively dry, exposed. habi
tats~ . These· si>ecies are inore tolerant 
ofdrouth than others, and require little 
cover. 

Gasttocopta cristata 
G. pellu.c~da hordeacella 
Pupoides albilabris 
Vallonia ·parvula 
Helicodiscus ·parallel us 
Hawaiia rrtinilscula 

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 

<0.1 
<O,l 
12.4 

<o;1 
16.6 
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!, ' 

S .- 4. KANSAS:: Cragin_ Quarr.y,Iocal fauna. 
~ Loca}ity 3, 0-2 feet b~low caiic!l:~~' . USGS Ce
nozoic locality, 21276. SEl/4 ~ec;; 18, T; .32 
s. ,.R. 28W .• , .Meade. County. ,(Hibbard and 
Tirylor, :1966::2~-39). · · · · ·· 

.Shallow, quiet water bodies,, fluctu- . . Percent 
ating season~lly: pools or marg~nai ·. 
situations ~i,th.slight. current :at the '' 
edge of a stream. '' '' 

. Pisidium. casertanum 
Stagnicola caperata · 
Gyraulus circumstriatus 
Armiger crista 
Proni.enetus: kansasensis 
Physa anatina · 

Moist leaf tnold and plant debris:· under 
logs and bark,' or among' leave's, rrioss, 

'or grass in moist'sitmltlons hot far from ' 
water • 

. Carychium exiguum 
Gastrocopta tappaniana 
Vertigo milium · · . ' ·· 

V .. ovata 
Derocera~ aenigma 

Wooded area:: in leaf litter or under 
'logsand bark in wooded spots~ " . 

·Euconulris fulvus · 
Nesovitrea eiec'trina 
Zonitoides arboreus 
Stenotrema leaii 

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

.Gastrocopta armifera 
G. con.tracta 
G ~ . holzingeri 

··Damp to .dryhabitat:: damp, .protected 
places or relatively dry, expos~d habi~. 
Hit~ •. The~ speei~are !nor(! tolerant · 
of drouih than others;, ~nd r;yqqire 
·little covel', 

Gastrocopta .ci-istata 
G .. pellucida h<irdeacella 

. Pupoides. albilabris 
Pupilla blandi 
Vallonia gracilicosta 
V. parvula' · · 

Helicodiscus parallelus 

<o.1 
0.4 

:0.8 
<0.1 

0.1 
<0 .. 1 

<O.l 
1.0 

<0.1 · 
.<0.1 

0.1 

(0.1 

<0 •. 1 

<O •. 1 
<0,1 

:0.9 
(0:;1 

~-6 

21. i 
12.7 

'3.4' 
'. 0.2 
'l2. 7' 
' 3.8 

12.7 

~-4: KANSAS (cont.) 
Helicodiscus singleyanus 
Hawaiia minuscula 

Percent 
19.1 
8.5 

S - 5. KANSAS: Cragin Quarry local fauna • 
. Locality 4,:10 feet below caiiche: USGS Ceno
zoic locality 21275. SE ;1/4 sec •. 18, T. .32 s., 
R~ 28 W., Meade County •. (Hibbard and Taylor, 

' 1960: '25-39). ' ' 

· Silallow, quiet water bodies, flu,ctu
atingseasonally: p'ools or·marginal 
situati6ns with slig!H current at. the· 
edgeof a stre.am. ·· 

. Percent 
... _.· 

•Pisidilini' casertanum 0. 9 
Si:agnicola c.;tperata ·1 .. 9 
Gyrimlus circtimstriatus . 0. 9 

Moist leafmold and plant debri~:. under 
. logs 11nd bark, or among)eaves, moss, 
:or. grass in moist situations not. far from 
wa.ter. 

.Gastrocopta tappaniana 
Vertigo .ov~ta · 

. Deroceras aenigm·a 
Wooded area:clnJeaf litter or under 

·logs and bark in wooded. spots. · 
· Zonitoides arborelis 
Stenotretna le.llii 

Protect~d situations among vegeta
tion: g~ass, :shrubs, or wooded ~rea. 

.. Gastrocopta armife!a · 
G. conttacta 

.Damp to dry h.;tbitat:.: damp, ·PfO:+ 
tectt!d places or relatively dry,· 
.exposed habitats.. These spectes 
~re more tolerant of drouth thap 
odiers. and require little cover. 

. Gastrocop~a ctist!l~a . 
Pupoldes. albih\prts 

· Valloriiapa.rv.yJP: 

. ·J:iel,icod1scus :ffF.~elus · 
l;l· singley arn.1S: · · . 
Hawaiia minuscula 

3.7 
2.8 

:0 •. 9 

· ·o. 9 

21:o 

21 •. 5 
:0.9 

3.:7 
·1. 9 
2.8. 
1..9 
0.9 

23.4 

.s ··:6 •. KANSAS: Butler Springs local.fauna. 
E ·1/2 sec. 32 and w 1/2 sec. ,33, T. ,34.s~·, .R. 
29·W., ,Meade County •. fossils from.coarselimo
nitic sand,. conspicuously cross-bedded, . which 

·':, f 

k\ .. 
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S~6:. KANSAS (cont.) 
·may have been deposited by the ancestral Ci
marron River or. Crooked Creek. Hibbard and . 
Taylor, 1960: 39-55). .Percentages c;:llculat~d 
on authors' data for.-138,,411 speCimens. 

Aquatic Mollusks Percent 
.Marginal situations: wet mud;:debris 
at edge of water; sh<lllow pools and . 
protect(;!d spots. 

· .. F~ssaria dalli 0 .. 01 
F.'.~brussa 0.10 

Shallow, quiet water;. sloughs _and 
backwaters, probably subject to 
seasonal drying: water clepth per- -
haps less: than 1 foot. · ' 

. Pisidium casertanum 
Stagnicola caperata 
S, reflexa · 
Anisus pattersoni 
Gyraulus circumstria_ttis 
Promenetus umbilicatellus 
Physa gyrina 
Aplexa hypnorum 
Ferrissia meekiana 

Shallow, quiet water:· backwaters 
with no current, or protected places 
expos~d to only_ a, Slight ciu:rerit; ~ot 
subject to significant seasonal drying;.·· 
water depth perhaps 1 to a· feet. . ' 

Sphaerium, transversum 
Lymnaea stagnalis· jugularis 
Gyraulus pai:vus 
Heiisoma trivoivis 
Promen.etus. kal}.~~m!s. 
Physa ailatina · ~ · 
P. skinneri 
Laevapex kirklandi 

Perennial stream: slow. current, ·.or 
moderate curr'entin protection. of 
vegetation; not affected by seasonal 
drying; water depth probably in ore 
than 1 foot. 

Anodonta grandis? 
Sphaerium striatinum 
Pisidium compressum 
P. nitidum 
Valvata ·tricarinata 
Helisoma anceps 

.0 .. 01 
.0.21 
0,17 

. 0 .. 02 

0.43. 
0.04 

.Q.23 
(0.01 

<0.01 

< 0-.01 
.(0.01 
a5.?6 

0 .• 03 
Q.86 

.-5..41 
0~_01 

O.J5 .. 

<0~01 

.0 •. 01 
0.26. 
0.08 

53.46 
<.0.01 

S.-6: KANSAS (cont.) 
Perennial. medium -sized stream; 
slow to moderate current; water 
depth severaUeet. 

· Qu!ic!rula quadrula 
Probythi,nelia lacustris 

Land Snails 
Semiaquatic, riparian: among sedges, 
watercress, and other plants at the 
water's edge, or in deqris and vegeta~ 
tion in. marshy places. 

. Oxylom~ F~fusa 
Moistleaf mol9 and plant, debris: under 
·logs. and bark~ or among leaves, moss, 
,or in grass in. rqoist situations hot far. 
·from water • 

. Carychium. exiguum · 
Gastrocopta. tappaniana 
Vertigo gouldi 
V. milium 
V. ovata 

Woodland habitat: in.moist, protected 
spots amorig plant debris in wooded . 
area~ or associated with dead wood 
oq the. flood plain. 

, Discus cronkhitei 
Zonitoides arboreus . . . . 

Sl:enotrema lea_ii 
Protected places in vegetation: grass, 
$.hrtib~. ,or ~oodland .. These species 
vary as to habitat, b~r. do not ieq~;~i~ 
~Qo.ds. 

.(i.astrocopta af,tW~'}
G. contracta · · ·.· 

G .. holzinge~i. 
G. crista,ta 
G. prod!ra 
Pu~oides · a.lbi1~b~is 
P • .ino~na tus 
Pupilla inuicorum 
P •. blandi 
P • . siniStra 
Vallonia. cyclophorella 

. V. graciiicosta 
v. parwla 
Helicodiscus ·single yanus 
-Hawaiia minusctila · · 

2.5 

.Percent 

(0.01 
<0.01 

.0 .. 01 

0.05 
0.21 

<0.01 
0.08 
0.21 

(0.01 
0.03 
0.04 

0 •. 14 

0.01 
~_.03 
0.57 
0.01 
0 •. 14 
0 .. 0.3 
0.05 
0.02 

'<.0.01 
.. 0.28 
.0.13 
'0.)4 
0.05 

·. 0 •. 28 
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S - 7 .. OHIO: Cleveland loess .. Loess exposed 
above gravel~ .in large. j>it. of the ·clevelimd. Sand 
and Grav.el Co. , j~stsouth of Garft~ld Park, at 
the southeast margin of Cleveland,: ,Cuyahogei 
County. (Leonard; .i953': 372).' His s'ample 1, 
species in four inches ofcolluvium(:?) assoeiated 
with sangamon soil. .. No abundance da~a. 

. Freshwater ·lung.-breathing Gastropods: 
Anisrui pattersoni 
Gyraulus parvlis' 

.. ,,; 

S.-7: OHIO (cont.) 
L!md Gastropods: 

.. Cionena: lubrica . 

. Euconulus. fulvus . 
'liendersonia. occulta 
Pupilla muscorum · 

. Succinea grosvenori 
Vertigo alpestris oughtoni 

· v. pygmaea 

WISCONSIN. ASSEMBLAGES 

16 w., .Phillips coi.mty. Peoria lot!ss, :lower 
part. (Frye and Leonard, .1954: 45). • No abun
dance data . 

. Lan<i Gastropods: 
Gastrocopta armifera 

. Pupilla blandi · 
P .. muscorum 
Succinea avara 
Vallonia gracilicosta 

. W - 2 .. KANSAS: SE sec. 6, T. 2 S., R. 20 
E., ,Doniphan County. Peoria.ioes·s. (Leonard, 
.1952:.12, ta'ble;:his lo~alityl): 'No abundance 
data. 
Land Gastropods: 

·~roc eras .laeve 
Discus cronkhitei 
D.' .shimeki · 
Euconulus fulvus 
•Hawaii a minuscula 
Nesovi trea .electrina 
·Pupilla blandi 
Succinea avara 
S. grosvenori 
s. ovalis 
Vallonia gracilicosta 
Vertigo coloradensis 
V •. tridentata 

.W- 3 .. KANSAS: NE.sec. 8, T. 1S.,.R. 19 
E., ,Doniphan cbunty. Peoria loess.· (Leonard, 
.1952: .12. his locality_2). No ab~ndance data. 

:w-3: KANSAS (cont.) 
·Land Gastropods: 

. ~rbceras laeve 
D~scus cronkhitei 

. , D •. shimeki 
Hawaiia minuscLila 

·. Helicodiscus. singleyanus 
·Pupilla muscorum 
Succinea avara 

Vallonia gracilicosta 
Vertigo milium 

. W. - 4. KANSAS: NW sec •. 5,. T. .3 S. , R. A 

.W. , ·Republic County. .P.eOrla.1oess. .(Leo~ard, 
1952: .. 12, hislocality3) •. No abundance data. 
Land Gastropods: 

: Deroceras. la.eve 
'Discus •cronkhitei 
.D .. shimeki 
Euconu~us fulvus 

·Hawaii a minuscula 
.Hendersonia .. occu).ta 
Nesovi~ea electrina· 
,Pupilla bland~ 

. p •. muscorum 
Succinea ava~a 

. S. grosvenori 
Vallonia gracilicosta 
Verdg~ gouldi paradoxa 

.. V .. modesta 

i 
W- 5. KANSAS: SE sec • .4, T. 1 S., R. 7 W., 

'1e~.ell County •. Peoria loess. {Leonard,. ~952: 12, 
~ ~ ' 
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W-5: KANSAS(cont.) 
1 

his locality 4). No abundance data. 
Land Gastropods: 

. Cionella lubrica 

. Columella alticola 

. Discus. cronkhitei 
D .. shimeki 
Euconulus fulvus 
Hawai.ia minuscula 

.. Hendersonia. occillta 
Nesovitrea .electrina 
. Pupilla blandi 
P. muscorum 
Striatura milium 
Succinea avara 
S .. grosvenori 
Vallonia.gracilicosta 
Vertigo gouldi paradoxa . 
v. modesta 

W - 6. ·KANSAS:. SE .sec .. 28,, T. :). S., · R .. 13 
W. , · Smith. County. . Peoria· loess.· (Leonard, 

. 1952: 12,; his locality, 7). No abundance data. 
Freshwater lung-breathing Gastropods: 

Fossaria parva 
Land Gastropods: 

. Carychium exiguum 
Cionella lubrica 
Columella alticola 

. Discus cronkhitei 
D .. shimeki 
Euconulus fulvus 
Gastrocopta holzingeri 

· Nesovitrea electrina 
·Pupilla· m uscorum 
Striatura milium 
Succinea avara 
S .. grosvenori 

. Vallonia grac1licosta 

. Vertigo gouldi paradoxa 

. V. modesta 
Zonitoides arboreus 

W - 7. KANSAS:. SE sec .. 5, .T .. 2 S. ,. R •. 17 
. W. , Phillips· County .. Peoria loess .. (Leonard, 
.1952: 12, .. his locality, 8). ·No abundance. data. 

- W-7:. KANSAS (cont.) 
Land Ga.sttopods: 

. Discus cronkhitei 
D. shimeki 
Pupilla muscorum 
Succinea av ara 
s .. grosvenor! 
Vallonia. gracilicosta 

. Vertigo gouldi paradoxa 

. Zonitoides arboreus 

. W- 8. KANSAS: NW sec .. 23, T..2.S., R • 
.18 W., .Phillips County .. Peoria loess. (Leonard, 
1952: 12, his locality 9). No abundance. data. 

.. Land Gastropo~s: 
. Discus cronkhitei 
. Hawaiia.minuscula 
.Helicodiscus parallel us 
Pupilla muscorum 
Succinea. avara . 
Vallonia gracilicosta 

. W - 9 .. KANSAS:. NE sec. 25, T .. 1 S., R ... 20 
W., .Phillips County .. Peoria loess. (Leonard, 

. 1952: 12,, his. iocali ty 10); No abundance dai:a. 
. Freshwater lung-breathing Gastropods: · 

, Fossaria parva 
I,.and Gastropods: 

Cionella lubrica 
. Columella alti.cola 
. Discus shimeki 
Euconulus fulvus 
Gastrocopta armifera 

. Hawaii a minuscilla 
. Helicodiscus par allelus 

H. singleyanus 
Pupilla blandi 

.. P •. muscqrum 
S.triatura milium 
Succinea. avara 

.·· S •. grosvenori 
Vallonia .gracilicosta 
Vertigo gouldi'paradoxa. 

· V .. modesta 
Zonitoides arboreus 
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. W - 10. · KANSAS: NW sec. 26, T .. 2 S. , R. 
. 23 W., Norton.County .. Peoria loess. (Leonard; 
, 1952:. 12, his loca1ity, 11). · No.abundance data. 
. Freshwater lung-breathing GastropodS: 

.. Foss aria .parva 
. Land Gastropods: 

• Euconulus fulvus 
.. Pupilla muscorum 

Succinea avara 
. Vallonia gracilicosta 

. W -11.. KANSAS: .NW: .sec .. 11, T .. 3 S., R. 
, 23-W., Norton County. Peoria loess. (Leonard, 
. 1952: 12, .his locality 12). ·No· abundance data, 
·Land Gastropods: 

. Discus cronkhitei 
D. s~meki 
Pupilla blandi 
P. muscorum 
Succinea avara 

. Vallonia gracilicosta 

:W -12. KAN~S: NE sec. 10,. T .. 4 S., R. 
23-W., Norton County. -Peoria .loess. ·(Leonard, 

. 1952: 12,. his locality 13). ·No abundance data. 
·Land. Gastropods: 

Columella .alticola. 
Deroceras laeve 

.. Discus cronkhitei 
D .. shimeki 
Euconulus· fulvus 

. Nesovitrea electrina 
Pupilla blandi 
P ... muscorum 

. Striatura milium 
Succinea avara 

· ·· S .. grosvenori 
Vallonia gracilicosta 
Vertigo gouldi paradoxa 
V .. modesta 

· W -13,-KANSAS: NE sec. 7 •.. T. 5 S.,.R. 24 
W. , ·Norton County •. Peoriil)oess. ·(Leonard, 

, 1952:, 12,. his locality 14). No abundance .. data. 
·Land Gastropods: 

• Discus cronkhitei 
D ... shimeki 
Pupilla muscorum 

W-13: KANSAS (cont.) 
Succinea. avara 
.succinea grosvenori 
Vallonia gracilicosta 

. Vertigo.milium 
v ... modesta 

W- 14. KANSAs:,SE sec. 13,·T .. ls., R • 
. 24 W.,. Norton County •. Peoria loess •. (Leonard, 
.1952,.p. 12,.his locality 15). ··No abundanc.e 
data • 
Land Gastropods: 

, Helicodiscus parallelus 
. Pupilla muscorum 
Succinea avara 
Vallonia gracilicosta 

. W --15. ·KANSAS:. NE.sec. 3,. T .. 3 S., R. 27 
W., Decatur County .. Peoria loess. (Leonard, 

. 1952, , p .. 12, . his ·locality 16). · l;'io abundanc~ 
data • 
Land Gastropods:. 

.Columel~a alticola 
. Discus.shimeki 
Euconulus fulvus 
Hawaiia minuscula 
Helicodiscus, parallel us 

. Pupilla blandi 
P~ .muscorum 
Succinea. av ara 

. s .. grosvenori 
Vallonia gracilicosta 
Vertigo gouldi paradoxa. 
V .. modesta 

· W - 16. ·KANSAS: NE sec •. 6 ,· T . . 3 S. ,. R. 27 
W., Decatur County. Peoria loess. (Leonard, 
1952: 12, his locality 17) •. No abundance data. 

. Land Gastropods: 
Carychium exiguum 
Euconulus· fulvus 

.·Pupilla blandi 
P. r'nuscorum 
·Striatura milium 
Succinea .av ara 

. S •. grosvenori 
Vallonia gracilicosta. 
Vertigo modesta 
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W -17.-KANSAS: NEsec .. 1, T .. 3 S., R. 28 
W., Decatur County. Peoria loess. (Leonard, 
1952: 12,.his locality 18). •No abundance data. 

·Land Gastropods: 
. Columella aiticola 
Discus cronkhitei 
D. shimeki 
Euconulus fulvus·· 
Haw aiia. minuscula 
.Helicodiscus singleyanus 
Pupilla blandi 
P. muscorum 
Striatura milium 
Succinea. av ara 

• S. grosvenori 
Vallonia gracilicosta 
Vertigo gouldi paradoxa 
V. modesta · 
Zonitoides arbore.us 

W - 18. KANSAS:: SW sec. 23, T .. 4 S., R. 
27 W. , Decatur County. Peoria loess. (Leo
nard, .1952: 12, his locality 19). No abundance 
datil.. 
Land Gastropods: 

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

W - 19 •. KANSAS:: NE sec. 2, T ... 3 S., R. 
31 W., Rawlins Couiny. Peoria loess. ·(Leo-. 
nard, 1952: 12, his locality 20). No abundi:m:ce 
data. 
Land Gastropods: 

Discus· shimeki 
Euconulus fulvus 

. Pupilla blandi 
P. muscorum 
Striatura milium 
Succinea avara 
S .. grosvenori 
Vallonia. gr~cilicosta 
Vertigo gouldi paradoxa 
V .. modesta 

W - 20.-KANSAS: SW sec. 2, T .. 3 S., R. 
33 W., Rawlins County. Peoria loess. (Leonard, 

.1952:. 12, his locality 21). ·No abundance.data. 
·Land Gastropods: 

· Discus shimeki 
Euconulus fulvus 

. Hawaiia minuscula 
Pupilla blandi 

· P. muscorum 
Succinea av ara 
S. gro::;venori 
Vallonia gracilicosta 
Vertigo modesta 

W- 21. KANSAS: NE sec. 9, T .. 3 S. ,· R .. 33 
W., Rawlins County •. Peoria loess. (Leonard, 
1952:.12, his loc?lity 22) 1 No abundance data. 

·Land G.:;stropods: 
Discus shimeki 
Euconulus fulvus 
Hawaii a minuscula 
Helicodiscus paralielus 
H. singleyanus 
Pupilla bl.imdi 

. P. muscorum 
Succinea av ara 

. s. grosvenori 
Vallonia gracilicosta 
Vertigo modesta 

.W ·· 22. KANSAS:: NW sec. 20, T . .4 S;, R . 
. 33 W., Rawli~s County. Peoria loess. ·(Leonard, 
. 1952:. 12,. his locality23). No abundance data. 
·Land Gastropods: 

. J)iscus cro,nkhitei 
D .. shimeki 
Euconulus fulvus 
Hawaiia minuscula 

. Helicodiscus parallelus 
.. Pupilla blandi 

P. muscorum 
Succinea avara 
Vallonia gracilicosta 
Vertigo modesta 

.W- 23.-KANSAS: NEsec .. 29, T .. 3 S., R. 36 
W., Rawlins County .. Peoria loess. (Leonard; 

-1952.: 12, hislocality 24). No abundance data. 



.30 S TER'Kl/,. N A NO. 11, SEPTEMBER 1963 

-VtT -23:. KANSAS (cont.) 
.. Land Gastropods: 

.· Hawaiia minu~cula 
. Pupilla blandi 
P. :muscorum 
Succinea. avara 
Vallonia gracilicosta 

.. W - 24 .. OHIO• INDIANA:. Old Forest bed. of 
the ._Ohio River .. "Near~ Lawrenceburg, ·Indiana. " 
(Billups,, 1902: 50-52). From Billups' statements 
it appears that the "Old Forest ·bed" is somewhere 
within the immediate vicinity of the Miamiand 
Ohio rivers. either- in -Dearborn- County, Indiana 

.or in-Miami Township, Hamiltofl County,·Ohio. 
·The area: is shown on the Lawrenceburg.Quadran-
gle, Indiana-Kentucky-Ohio (U.S. Geological 
Survey, 1932, scale 1: 62,500). 

. The· "Old Forest bed" lies 6 to.S feet below 

W-24: 0~0-"lNDIANA (cont.) 
.. M¢sodon elevatus 
. M •. inflectus 
M; .mitchellianus 
M .. pennsylvanicus 
M. thyroidus 
M. zaletus 
Nesovitrea cf.- N .. binneyana 
Pupoides albilabris 

-Stenotrema leaii 
S •. stenotrema 

.. ?Succinea ov alis 
Triodopsis albolabris 
T •.. denotata 
T .. mul tilineata 
T .. tiidentata 
Vallonia. pulchella 

· Ventridens ligerus 

the-present surface.of the·"bottom_lands of the . W- 25.-0HIO:-Middletown pre-glacial depo-
-Ohio" and is several feet in depth. -It contains sits .. ":Near Middletown,. first bottoms of the 
"well-preserved remains of mammoth trees; Miami River." (Sterki 1907: 401) •. No. discussion 

. these are covered with a thick layer of yellow of age is given, but the reader is referred to "Ge-
clay_.of an exceedinglyhard and solid texture, ological Surveyof ()hio, Vol. Ill, -Warren and 

-which renders very difficult the.extraction of Butler <:ounties" which is. not especially helpful. 
fossils .... " Billups' list is appended, the·no- The. revised list follows. -No abundance. data. 
menclature revised to conform to that used in -Freshwater gill-breathing Gastropods: 
this paper. The aspect of the-molluscan fauna Goniobasis depygis 

_is very modern and the "Old-Forest bed" is thought . Pornatiopsis lapidaria 
to be Wisconsin in age,. perhaps.interstadial,.but . Freshwater lung-breathing Gastropods: 
not certainly so. · Wheth~r Billups' specimens . Helisoma trivolvis 
were collected in Indiana or:Ohio has not been ·Land Gastropods: 
.determined .. No abundance data are given. Allogona profunda 
Fre~hwater gill-breathing .Gastropods: _ Anguispira alternata 

· Pomatiopsis-lapidaria A .. kochi 
'Land Gastropods: Haplotrema concavum_ 

Allogona profunda· Mesodon elevatus 
Ang1.1i.spira al terna ta M .. thyroidus 

·A .. kochi Stenotrema.hirsutum 
Cionella lubrica 

_ Discus. cronkhitei 
D .. patulus 

. Gastrocopta armifera 
. G .. contracta 
. Haplotr,ema concavum 
Helicodiscus· parallelus 
Mesodon .appressus 

< ... 

S .. leaii 
Succinea sp. 
Triodopsis tridentata. 

- W - 26. ·OHIO:, Defiance sandy depos,it.(loess?), 
D~fiarice County, "Four miles eas,t of De~iance, 

. in a sandy deposit (loess?), forming the north 
bank of the Mimmee River, at the state-?am. 
(Sterki, .1907:_ 402). 
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W-26::0HIO (cont.) 
Naiades: 

. Unidentifiable fragments. 
. Sphaeriidae: 

• Pisidium compressum 
P .. fallax 

. ·Freshwater. gill-breathing Gastropods: 
· Pomatiopsis lapidaria . · 

. ·Freshwater lung-breathing Gastropods: 
Physasp. 

·Land Gastropods: 
Allogona. profunda 
• Anguispira alternata 
A .. kochi 

• Discus· cronkhitei 
Gastrocopta contracta 

· Haplotrema con cavum 
Helicodiscus singleyanils 
Mesodon .clausus 
M .. elevatus 
M. inflectus 

. M .. mitchellianus 
· M .. thyroidus 
M .. zaletus 
?Oxyloma retusa 
Retinella indentata 
Stenotrema. hirsutum 
Succinea avara 
Triodopsis albolabris 

. T .. fraudulenta vulgata 
T. multilineata 
Ventridens ligerus 

• Zonitoides arboreus 

. W - 27 .. OHIO:: Tinkers Creek marl. · '' Alqng 
Tinkers Creek, close ·to the line of Sum1,11it and 

.Portage Counties, .south of the station of Moran 
of the Wheeling & Lake Er~e. Railroad. '' 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. Sterid 
but the fact that the marlis overlain by sand 
and gravel, possibly till,. may, be significant. 
Sterid's list(1920: 175) has beenrev!sed as 
follows. 

·Naiades: 
. Unidentified fragments,. frequent in the ·top 
layer,. below the sand •. None iden.tifiable. 

· W-27: OHIO (cont.) 
. Sphaeriidae: 

. Pisidi urn adamsi 
P, adamsi affine 
P •. casertanum 
P. corripressum 
P .. compressum laevigatum 
P .. fallax 
P. ferrugineum 
P. lilljeborgi 
.P •. nitidum 
P. obtusale 
P. ohioense 
P •. variabile 
P •. walker~ 
Sphaerium partumeium 
s. rhomboideum 
S. sec uris 
S. striatinum 
s .. striatinum stamineum 
S .. sulcatum 

Freshwater gill-breathing Gastropods: 
. Amnicola limosa · 
. A. lacustris 
A. lustrica 

. ?Lyogyrus puPQideus 
Valvata sincera. 

· V •.. tricarinata ( 111) 
. Freshwater lung-breathing Gastropods: 

.. _AceUa haldemani 
Armiger crista 

. Ferrissia meekiana 
. F •.. par allela 
. F •. pumila 
·Fossar~a l:J.umilis ·modi cella 
F,. ht.imilis rustica 
F •. obrussa decampi 
?Gyraulus !'alb us (Miiller)" 
Gyraulus parvus 
Helisoma campanulatum 

. H ... trivolvis 
Laevapex kirklandi 

. Lymnaea stagnalis jugularis 

. Menetus dilatatus 
Physa "gyrina" 

. P .. "heterostropha" 
·p •. "integra" 
P •. "sayi" 

31 
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W-27:· OHIO( cont.) 
Promenetus exacuous 
Pseudosuccinea. columella. 

Land Gastropods: 
Allogona. profunda 

: Carychium exiguum 
Discus cronkhitei , 
Oxyloma.·retusa 
Retinella indentata 

; Succinea avara 
Succinea ova lis 
Zonitoides arboreus 

- W - 28 •. OliiO:: Castalia ·marl. ~West of Cas-
talia and east of Sandusky Bay"' (Sterki,. 1920: 

. 177 -184),. thirty feet above. the .level: of Lake: E
rie,. about 10 feet deep when .opened, and un
derlain by clay •. Sterki notes that in :places 
there. are pockets in .which land snails are. ex-. 
tremely abundant. ·He hazards .rio guess ~to 
the age of the deposit. The' locality given·by 

. Sterki is either in Sandusky .or Erie County, 
. more probably the. iatter;. but could not. be .lo
cated more exactly in an area .where ·excava
tions for peat and marl have been .carried .. out 
for over fifty years. . Clark ( 1961), has studied a . 
section of the Castalia marl (see'\'{ -56 .toW -59) 

_ which had a much poorer assortment of fossils 
but which is probably of the. same ag~:: as Sterki~s 
deposit. · Sterki's listis given in revised form be
low; he gave no abundance data, 

·· Sphaeriidae: 
: Pisidium casertanum 

P. compressum 
P .. ferrugineum 
P .. nitidum 
P ~ . obtusale 
P~. ohioense 

·Freshwater gill-breathing Gastropods: 
; Goniobasis livescens. 
: Pomatiopsis l<iipidaria 

Freshwater lung -breathing Gastropods: 
. Aplexa hypnorum 
Armiger crista ·· 

. Ferrissia ·meekiana 
F .. pumila 

. Fossaria dalli 
· F .• humilis modicella 

W -28:_ OHIO (cont.) 
Foss aria humilus rustic a 

. F. parva ! 

. .Gyraulus p_arvus i 
. Helisoma trivolvis . i 
.. Laevapex. kirklandi . 
Physa "aplectoides" 1 

P .. "elliptica" 
P. gyrina 
P. "integra" 
Planorbula armigera! 
Promenetus umbiliCatellus 
Stagnicola caperata i 
S,. "nashotah(msis" 
S •. reflex a 

Land Gastropods: 
• Allogona profunda 
. Anguispira alternata 
A .. kochi 

. Carychium exiguum 
c~ .exile 

. Columella edentula 
: Deroceras. cf. D •. aenigma 
D .. cf •. D •.. laeve 

-Discus cronkhitei 
. D. patulus 
Euconulus chersinus 

·E •. fulvus 
Gas trocopta armifer a 

. G •.• contracta 
·G •. corticaria 
G •. pentodon 
.G., tappaniana 
G •. sp. 

. Guppya sterkii 

.. Haplotrema concavum 
Hawaiia minuscula . 

. · Helicodiscus parallelus 
.· Mesodon pennsylvani~us 
M .. thyroidus 

. Nesovitrea.electrina 
Oxyloma retusa 

.. Punctum minutissimum 
Pupoides albilabtis 

· Retinella indentata 
. R .. rhoadsi 
~· wheatleyi 

·. Stenqtr_em a hirsuturn 
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· W-29: OiilO (cont.) 
. Gyraulus altissimus 

G, deflecttis 
G. hirst1tus . 
Helisoma anceps striatum 
H~ .campanulatum 

. Physa anatina 

. : Promenetus exacuous 
.. Stagnicola palustris 

W- 30. -OHIO:, Humboldt deposit, 0.4.mile 
north ofBM 798 at Humboldt,. Paint Township, 
RO.ss County, Ohio. ·The peat e~.bove the.section 
has been dated by C:-14 at more than 35,000 
years B. P. (W-773). The section, as measured 
byReynolds (1959: 154-155) consists of three~li
thologic·units. Reynolds'· data have been recal
culated here. for these. three .. units rather than ·the 

2.27 . 
. 8.11 
0.64 
1.94 
0.32 

W - 31. OHIO::Humboldt.deposit, same lo
~ality.asW-30. -The following are. from Reynolds' 
unit 6,. collections 10-16,. middle. fossiliferous u
nit,.silt,,gray-blue, .clayey, calcareous, fo~il
iferous,. 6 inches thick. (Reynolds; 1959:. 154-
155) .. Percentages based on 6,318 specimi:ms. 

· Sphaeriidae: · : PTI 
Pisidium compressum 4. 96 
P,. nitidum 0.26 

:p •. nitidum pauperculum 
P~. obtusale 

·. 4.44 
0.01 
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W -31:. OHIO (cont.) 
Pisidium variabile 
Sphaerium striatinurn 
S. sulcatum 

Freshwater gill-breathing Gastropods: 
Amnicolaleightoni 
Campeloma cf •. C •. rufum 
Valvata tricarinata 

Freshwater lung-breathing Gastropods:· 
. Ferrissia tarda · . 
·Fossaria obru.Ssa decampi 
·Gyraulus altissimus 
Helisoma. anceps.striatum, 
Physa gyrina 

PTI 
.0.23 
0.20 
0.12 

26 •. 65 
0.52 

'.38.44 

..0. 03 
' 3 .. 56 

' 14.64 
3.56 

.2.29 

W- 32 •. OHIO:. Humboldt deposit, same lo
cality as W-30~ . The,following are from Rey
nolds' unit 7, collections :2~9,, uppermost fos'" . 
siliferous unit, mari, reddish~br6wn to buff, 
calcareous, . highly fossiliferous; 17 inches· thick. 
(Reynolds, 1959: 154-155). Percentagesbased 
on 8,058 specimens. 

. Sphaeriidae 
· Pisidium compressum 
P. nitidum 
P. nitidum pauperculum 

Freshwater gill-breathing Gastropods: 
Amnicola leigh toni 
Campeloma cf •. C •. rufum 
Valvata tricarinata 

Freshwater-lung-breathing Gastropods: 
·. Ferrissia tarda · · · · 

Fossaria obrussa decampi 
Gyraulus altisSimus 
Helisoma. anceps •stria tum 
H .. trivolvis 
Menetus opercullU'iS multilineatus 

· Physa gyrina 
Promenetus :exacuous 

PTI 
'o. 09 
0 •. 01 

.0.08 

56.36 
0.01 
4.30 

0 •. 29 
0.88 

'22.42 
13.01 
0.09 
0.09 
2. 27 
0.01 

W -. 33;. OHIO: Oakhurst deposit, 2. 5 .miles 
south.of Galloway, PleaSant Township,. Franklin 
County; section 1, unit 3,. marl, gray, fossilifer
ous, 42 inches, thick .. (Aukeman, .1960). ·.Per
centages·based on.21,415 specimenil; · 

. Sphaeriidae · P.TI 
.Pisidiurn compressum 0. 28 

W-33: OHIO (cont.) 
.Pisidium ferrugineum 
.p: nitidum 
P. nitidum pauperculum 

... P •. obtusale. ven tricosum 
P •. variabile 
Sphaerium lacustre 
S. rhomboideum 
:S •. sulcatum 

Freshwater gill-breathing· Gastropods: 
Amnicola leigh toni · 
A •. lustrica 
. A .. lustrica aff. precursor 
A •. precursor 
Valvata sincera 
y. tricarinata 

. Freshwater lung-breathing ~astropods: 
Aceua haldemani 
Fossaria obrussa decampi 
Gyraulus altissimus. 
G. deflectus. 
Helisoma anceps ·striatum 
H .. campanulatum 
Lymnaea st:agnalisjugularis 
· Physa heteros'tropha 
· Pr.orrtenetus. exacuou5 

PTI 
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 

32.18 

0.01 
o, 97 
6.70 
0. 80 
3.28 
0.37 
0.28 
0.78 

' 0.27 

· W - 34 •. OHIO:. Oakhurst deposit, '2. 5 miles 
south of Galloway, .Pleas~nt Township, ,Franklin 
9ouilty; section 1, unit4, marl,' gray;' with red
dish oxidized,stteaks,. fO$Siliferous, · 29 .filches 
. thick, , overlain by peat. · (Aukemari, 1960). · . Per
centages based on 14,388 specimens. 
Sphaeriidae · · PTI 

Pisiditim compressum 
. P. fe~rugineum 
P. nitiduin 
P •. nitiduin paupercul1Jm 

· P. : obtusale ventricosum 
P •.. v arlabile 
Sphaerium lacustre 
s .. rtio~boideum · 
, S •. sulcatum 

Fresl;lwater gill-:breathing Gastropods: 
Amnicola. leigh toni · ·· 
A • .lustrica 
A~ lustric(l aff. precursor. 

1.06 
. 0.22, 

1. 98 
5 .• 74 

: 0.13 
1.29 
{),20 
0.02 
0.06 

'16.27 
7.17 
0.86 
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PTI W.-35: OHIO (cont.) PTI W-34: OHIO (cont.) 
. A •. precursor 

Valvata sincera 
V .. tricarina ta 

16. 98. Land Gastropods: .Gray Black 
trace 
0 .. 02 
0.05 
0.02 
·0 .. 02 

3.13 
26.68 

Freshwater lung-breathing <:;astropods:. 
Acella haldemani · 
Ferd.ssia. par allela 
Fossaria obrussa decampi 
Gyraulus altissimus 
G. detlectus 
Helisoma anceps .striatum 
H. campanulatum · 
·Lymnaea stagnalis jugularis 
Physa heterostropha · 
Promenetus exactious 

0 •. 05· 
.0~ 04 
1.56 
9.50 
2.78 
2 .. 05 
0.33 
0.01 
1.39 
0.31 

W - 35. OHIO: Orleion Mastodon site, ,Somer~ 
ford Township, Ma~ison County, aboutl1.5 miles 
northwest of West Jefferson. Radioc.arbon.date 
8420 ± 400 yearsB.P. (Thomas, .1.952: 5; Gold
thwait, ,1952: 8). Two layers, .lo~er, 22inches 
thick, gray, .impure clayey mad; upper, .13 in~ 
ches thick, black, peat-like.mucL .Molluscan 
fauna studied by La Ro~que (1952) .. Percentages 
based onl2,554 specimens for the.lower, gray, 
layer, and.5,755 specimensfoi tlu! upper, black, 
layer. . The data for both beds are. presented here 
together for compariS()n. ·, PTI ... 

.. S.phaeriidae: Gr_ay . Blacj< 
. Pisidium sp. 73,40 2. 63 

Sphaerium sp. . - 1. 51 
s. ("Mmculium") 0 .. 11 1..02 

Naiades: 
·Unidentified. fragments . trace trace 

Freshwater gill-breathing Gastropods: 
·Valvatalewisi 2.~3 0.20 

Freshwater .·1 ung -breathing G.as qopods: 
Armiger crista · 0. 09 
Ferrissia parallela 
Fos~aria galbana 
Gyraulus altissimus_ 
Helisoma. trivolvis 
-Physa gyrina 
Planorbula armigera 

.Promenetus exacuous 
Stagnicola lanceata 
S .. palustr~s elodes 

o. 63 
13.05 6. 90 
9. 93 81..81 
0.01 0.45 

. 1. 02. (} ~ 9'?. 
trace 

0 .. 14 3 •. 10. 
0~0~ .. 0.22 

· Hawaiia minuscula 
Mesodori clausus 
Oxyloma re'tusa · 
·Stenotrema leaii 
. Succinea. ovalis 
:Vertigo ovata trace 

W.- .36 •. OlfiO: Souder Lake deposit, sec. 3, 
.Jeffe~son Twp~, .Franklin.County, approximately 
. 2.4 miles southeast of Gahanna. (Cornejo; .1961). 
Cornejo's section 1, .unit 1, .coli. .1; .clay, ,blue 
gray, resting on gravel, 2 inches; Percentages 
ba5ed. ori 1, 023 speCimens. 
Sphaeriidae: · PTI 

Pisidiurri adamsi 
· P .. caserta.num 
P. compressum 
P .. nitidum· 
P. variabile. 
P. walkeri 
Sphaerium lacustre. 
S .. rhorriboideurri 

Freshwa, ter. gill-breathing Gastropods:· 
Amnicola.lustrica 
Val vata .tricarinata 

Freshwater lung-breath~q.g Gastropo~s: 
. Ferr1ssii(p~allela -' 
Gyrauius altissimus 
Helisoma anceps striatum 
Physa ·gyrina 
Promene~us exacuOl.lS 

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 L1:1ke ·deposit, .sec. 3, 
.Jefferson Twp.,. Franklin. County, .appr()Ximately 
2.A miles southeast of Gahanna. (Cornejo, 1961}. 
Cornejo's section·!, unit 2, .coll. 2,,clay, peaty, 

. bluish..,gray· •. with lenses of light brown color •. 
1. 75 inches. Percentages based qn 1,012 specimens., 

. Sphaeriidae: . PTI 
. Pisidium adamsi 
P •. casertariuin 
P. corripressum 
P •. ferrugineum 
P. nitidum 
P .. ni,t~d.um pauperculum 

0.09 
0.09 
1.08. 
0,.39 
6 .. 92 
0~09 
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W -37: OHIO (cont.) 
. P .. obtusale ventricosum 

P .. variabile 
Sphaerium la.custr.e 

__ .Freshwater gill-breathingGastropods: 
Amnicola)ustrica 

. _ Valvata tricarinata 
Freshwater lung_~breai:hing Gastropods: 

Acella_haldemani 
Ferrissia parallel a·· 
Gyrauius aitissimus 
Helisoma anceps striatum 

. Physa. gyrina 
.Promenetus ·-exacuous 

PTI 
0. 09 
0.39 
0.59 

41.10 
27.56 

0.09 
.0 .. 69 
16.60 

1; 67 
.. 1..97 

1.77 

W - 38 .. OHIO: :Souder Lake dep~sit, sec. 3, 
Jefferson. Twp., .Franklin County, approximately 

. 2 .. 4 miles southeast of Gahanmi. (Cornejo, 1961). 
-Cornejo's section 1, unit 3, calls. c3--13;·peat, 
clayey, .dark brown to black, 22. 25.1nches. _.Per
centages based on 11,.155 specimens. 
Sphaeriidae: . PTI 

Pisidium adamsi 0 .. 05 
P. casertanum 0. 01 
P. compressum 
P .. ferrugineum 
P. nitidum 
P. nitidum pauperculum 
P .. obtusale ventricqsum 
P. vari;ibile 
P. walkeri 
P. walkeri mainense 
Sphaerium lacustre 
S. rhomboideum 

Freshw.ater gill-breathing Gastropods: 
Amnicola leightoi:ti 
A. lustrica 
Valvata tr.icarinata 

Freshw.ater lung-breathing Gastropods: 
· Acella haldemani · 

Ferrissia paralie'la 
Fossaria obrussa 
Gyraulus altissimus 
Helisoma anceps sti'iaturri 
H .. campanulatum · 
Physa gyrina 

. Promenetus exacuous . 

1.30 
0.68 
7.73 
0. 53 
0.55 
0.69 
o •. ·o2 
0. 03 
0.47 

_ o.:27 

4 .•. 52 
. 45.59 

13.-72 

0..25 
0.60 
0.04 
1.5_5 

1..64 
0 •. 09 
1. 59 

. 1..55 

W- 39. OHIO:.Souder Lake.deposit, sec. _3, 
Jefferson 'Twp. ,_.Franklin County, .approximately 
2.4 miles southeast of Gahanna; .(Cornejo, .1961). 

. Cornejo's section.1, unit 4, .calls. _14~15; peat, 
.light to.darkbrown, 4 inches. Percentages based 
on 1, 7.35 specimens . 

. Sphaeriidae: · PTI 
Pisidium adamsi . 
-P .. com pressum 
P. ferrug~neum 
P. nitidum 
P. nitidum pauperculum 
P .. obtusale ventricosum 
P .. variabile 
P .. walkeri 
Sphaeriurri lacustre 

Freshwater gill-bre itthing Gastropods: 
·. Amnicola leigh toni 

A. Justrica 
. -Valvata tricarinata 

Freshwater lung-breathing Gastropods: 
Acella haldemani 
Ferrissia paraUela 
Fossaria obru·ssa 
Gyraulus alti.ssimus 
Helisoma · anceps· stri(l tum 
Physa· gyrina 
Promfmetus · exacuous 

0.05 
3.45 
0 •. 40 
4.61 
1..32 

. 0.51 

0.80 
0 •. 05 
0.34 

20.46 
33 .. 31 

. 14.35 

0.05 
0.28 
0.51 

'17 .. 75 
0.97 
0.17 
1.21 

w - 40. OHIO: Souder Lake deposit, sec. 3 I 
-Jefferson Twp. , .·Franklin County, -approximately 
. 2.4 miles southeast of Gahanna. (Cornejo, 1961). 
-Cornejo's section 1, unit 5, call. i6;.humus, 
.blackish-brown, undisturbed,· -2 inches; .Percent:
ages based on 27specimens. 

-Sphaeriidae: 
Pisidium compressum 

· P. nitidumpauperculum 
Freshwater gill-breathing Gastropods: 

Amnicola leightoni 
··A. Justrica 

Valvata_ tricarinata 
Freshw ater)ung-breathing Gastropods: 

Gyraulus aitissimus 

PTI 
7040 

.7.40 

7.40 
-11.11 
51.85 

14.81 

.. W - 41. -OHIO: Souder Lake deposit, aS above; 
Cornejo's section_l,.unit 6, :calls .. 17-18, .humus, 
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·W'-41: OHIO (cont.) 
black, undisturbed, A inches .. Percentag~s based 
on 417 specimens. 
Sphaeriidae: 

.Pisidium compressum 
P. nitidum nitidum 
P. nitidum patiperculum 
P .. obtusale. ventricosum 
P .. variabile 
Sphaerium lacustre 

·Freshwater gill-brea-thing Gastropods: 
Amnicolaleightoni 
A. lustr.ica 

Valvata tricarinata 
Freshw ater·lung -breathing Gastropo~s: 

. Ferrissia par allela 
Gyraulus ali:issimus 
Helisoma anceps striatum 
Promenetus .exacuous · 

.PTI. 
2. 63 
3.59 
3 .. 59 
0~71 

.0.23 

0.23 

7. 67 
16.06 
49.64 

0.47 
13.42 
0.47 

·1..43 

W - 42. OHIO: Souder Lake deposit; as above; 
Cornejo's section ·1, unit T .. coll. '19; humus, 
black, disturbed, .3 inches. Percentages based on 
.749 specimens. 
Sphaeriidae: 

Pisidium adamsi 
P. compressum 
P. ferrugineum 
P. nitidum 
P. nitidum pauperculum 
.p. obtusaie ventricosum ·. 
P. varia bile 
P .. walkeri 
Sphaerium lacustre 
S. rhomboideum 

Freshwater gill-breathing Gastropods: 
Amnicola leightcini · · 

A . .lustriCa 
.Valvata tricarinata 

Freshwater lung-breathing Gastropods: 

:PTI 
-0.26 
2 •. 13 
0. 93 
4.,13 
1. 73 
0.53 
o. 26. 
0.13 
0.13 
0.26 

9 •. 61 
27.36 
24.56 

.. 0. 53 
22.42 

W - 43 .. OHIO:. Sidney, Cut; railroad cut .3 miles 
due south of Sidney,· Clinton Twp., Shelby .County. 
(La Rocque and Forsyth; .1957: 84, 85) .. Measured 
section, unit.2, silt, gray, .fossiliferous, seeming 
to grade into underlyingtill, approximately 6 in
ches. This unit is about 36 inches below a buried 
so~l from which a log has yielded a date of more 
.than 37,000 years B.P. (W-415) (La Rocque and 
Forsyth, 1957: 81). Percentages based on 238 
specimens. 
Freshwater lung-breathing Gastropods: 

Foss aria parv a 
Land Gastropods: 

"Carychium exne·,canadense" 
Cionella lubrica 
Euconulus? sp. 
Helicodiscus sp. 
Helicoid, undetermined fragments 

· Srenotrema sp. 
Succinea av ara 
S. grosvenor{ 
Vallonia gracilicosta 
Vertigo alpestris 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. 
Measured section, unit 3, silt, brown, fossilifer
ous .. Percentages based .on 286 specimens. . Unit 
3 is only 6 .inches. thick and also below the dated 
log mention!!d above ( W -43). 

Land Gastropods: PTI 
:"Ca!y.chium exile.canadense" 
Cionella lubrica 
Columella· al ticola 
Deroceras? sp. 
.Discus cronkhitei 
Haw aiia. rriinus.cula 
S~enotrerria sp. 
Succinea avara. 
Succinea grosvenori 
Vallonia gracilicosta 

. Vertigo alpestrisoughtoni. 

3.8 
.0.4 
3.8 
0.4 
0.4 
1.4 
-2.8 
20.6 
8.4 

26:5 
31.5 Ferrissia par allela 

Gyraulus altissimus 
Helisoma anceps striatum 
Physa gyrina 
Promenetus exacuous 

1. 73 W - 45. OHIO: Newell Lake deposit, Union 
1.60 .. Twp., Logan County, sec .. 11, R. 13, Twp. 4. 
1.73 Secti.on 1, iinit 4 (lowermost unit), marl, fine, 
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.w~45: ·OHIO (cont.) 
porous, slightly coherent, pale yellowish brown, 
collections 3-23 (Zirrtmerman, .1960: 17) ... Per
centages based on 20, 100.specimens. 
Naiades: PTI 

Anodonta marginata 
, . · Lampsilis radiata siliquoidea 

Sphaeriidae: 
P1sidium casertanuiTI 
P. compressum 
P • .ferrugineum 
P. nitidum 
P. nitidum pauperculum 
P. obtusale rotundatum 
Sphaerium lacustre 
$ •. sulcatum 

fr ag!llents 
.. O •. O:J. 

0 •. 02 
0.0:1. 

.2 .•. 31 
3.38 

. 0 •. 01 
0 •. 01 
0 .. 01 
0.05 

-Freshwater gill-breathing Gastropods: 
Amnicola leightoni 
A. Justrica 
Va1vata. tricarinata 

Freshwater.lung;breathing Pastropods: 
A cella haldemani 
Ferrissia parallela 
Fossaria obrussa 
F. obrussa de campi 

. Gyraulus altissimus 
Helisoma anceps striatum 
H •. campanulatum 
Lymna.ea stagnalis jugularis 
Physa :"sayii" 
Promenetus. ·exacuous 
Pseudosuccinea. columella 

15 •. 57 
22 •. 51 
26.79 

0.25 
0.13 
0 .. 01 
5.45 

14.86 
2.,54. 
o;73 
:0 •. 01 
3.74 
1.40 

.0.01 

W-46 •. OHIO: Newell Lake. deposit, Union 
Twp., Logan County, sec .. 11, ,R.,J3, Twp •. 4. 

-Section.1; .unit 3, mad, fine,. porous, moderate
ly coherent; . dark yellowish brown, ,collections 2 
and upper halfof.3. :(Zimmerma~, 1960: 17). 
.Percentages based on 949 specimens. 
Naiades: · 

' 
Anodonta marginata 
Lampsilis radiata siliquoidea 

Sphaeriidae: 
· Pis,idium compressum 
P .. ferrugineum 
P. nitidum 
P •. nitidum pauperculum 

PTI 
0.31 
0.01 

.0.84 
0.21 
5 •. 69 
0;21 

·W-46: OHIO (cont.) 
Sphaerium 'lacustre 

. S •. sulcatum 
.Freshwater gill-breathing Gastropods: 

.Amilicola_leightoni 
A. Justrica 
Valvata ·tricarinata 

Freshwater lung-breathing pastropods: 
. F ossaria obrussa 
. . . 
F .. obrussa decampi 
Gyraulus altissimus 
Helisoina .· anceps striatum 

. . 
H. ,campanulatum 
Physa "sayii" 
Promenetus exacuous 
Pseudosuccinl!a ·columella 

PTI 

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 •. OHIP: Newell L11ke deposit, as above. 
. Section 1, unit 2 (uppermost fossiliferous unit), 
.humus, .compact, porous; noncaicareous, brown-

. ish black; collection 1: (Zimmerman; .1960: 17). 
Percentages based on 9!l7 specimenS. 
Nai.ades: : PTI 

· Anodonta marginata 
Lampsilis radiata siliquoidea 

Sphaeriidae: 
Pisidium coinpn~ssum 
P .. ferrugineum 
P. nitidum 
P •. nitidum paup~rculum . 
Sphaerilnn la,cusire . 
S. su.Icatum .· 

·Freshwater· gill-breathing Gas~opods: · 
. AmnicolaieiShtoni 

A. Justrica 
Valvata, tricarinata 

Freshwater lung-breathing Gastropods: 
A_c~ila haldemani · · 
Foss aria obnissa 
Gyraulus alt~ssimus 

. Helisoma anceps striatum 
H: campanulatum 
Physa "sayii" 
Promenei:us.·exacuous 

.. Land Gastropods: 
.Hawaiia.minuscula 

0.01 
.0.01 

0 .. 75 
0.10 
7.01 
0.10 

o.p1 
0.10 

15 •. 64 
.15.85. 
2.8.26 

o~.or 

0.01 
22.86 

L29 
0.01 
1..40 
0 •. 32 

.0 •. 10 
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W - 48. OHIO: Jewell Hill deposit" W 1/2, 
SW 1/4, sec~ .31, LibertyTwp., .L()gan County. 
Section 1, .unit 4, collections.1-6; marl,.buff, 
pure,' very fine; the collections are .from the 
uppermost foot of this unit.· (Mowery, .1961). 
.Percen~ages based on 5, 968 specimens. 
Sphaeriidae 

Pisidi uin · casertanum 
P .. nitidum 
P. obtusale rotundatum 

Freshwater gill-breathing qastropods: 
. Amnicola.leightoni 
A .. lustrica 

PTI 
0 •. 63' 
7.17 
0.38 

6.19 
24.06 

Valvata tricarinata 5. 01 
Freshwater:lung-breathing Gastropods: 

Armiger crista ·. 0. 30 
Fossaria obrussa ·10.43 
F .. obrussa decampi 4. 20 
Gyraulus altissimus 21. 88 · 
Helisoma anceps striatum , 2. 22 
H. campanulattim . 0; 65 
Physa gyrina · 14.32 
Promenetus.exacuous. 0. 51 

Land Gastropods: 
Gastrocopta pentodon .0. 31 
Succinea ov alis 0; 72 

Vertigo ovata 0. 93. 

W -. 49 .. OHIO: .Jewell Hill deposit, same lo
cality as W-48. Section 1, .unit 5, collections 
7-8; humus, black, .porous, ,blocky, .inte'rstrati
·fiedwith darkgray marl. (Mowery, .1961). 
.Percentages based on 1,011 specimens. 
Sphaeriidae PTI • 

Pisidium casertanum 
f. nitidum 
P .. obtusale r.otundatum, 

Freshwater gill-breathing Gastropods: 
Amnicola leigh toni 
A . .lustrica 
Valvata tricarinata 

.Freshwater lung-breathing Gastropods: · 
Armiger crista 
Fossaria obrussa 
F. obrussa de campi 

. Gyraulus altissimus 
Helisoma. anceps stria tum 
H .. campanulatum 

.4.74 

0.29 
1. 28 

1.38 
. 2.07 
7.12 

,1.78 
·16. 71 

5.73 
1.28 

0.59. 
0;19, 

W-49: OHIO (cont.) 
Physil gyrina 
Promenetus exacuous 

Lan~ Gastropods: 
· Gastrocopta pentodon 

Succinea ov alis 
Vertigo ovata 

1. 78 

'1.28 

3.85 
2 •. 86 
3.06 

·W- 50 .. OHIO:.Jewell Hill deposit, .same.lo• 
cality.as W-48. Section 1, unit 6, collections 
9~?2; marl, medium light gray, coarse, ,silty, 
.interbed~~d with many thin peat lenses. (Mow
ery, 1961). Perqentag~s based on .13, 898 spe
cimens. 
. Sphaeriidae: 

Pisid~um casertanum 
· P. nitidum 

P .. obtusale rotundatum 
Sphaerium lacustre 

Freshwater gill-breathing Gastropods: 
Amnicola leigh toni 
A. lustrica 
Valvata. tricarinata 

Freshw<~.ter lung-breathing Gastropods: 
Armiger crista · 
Foss aria ·obrussa 
F. obru~sa de campi 
Gyraulus altisSi,mus. 
Helisoma anceps striatum 
H. campanulatum 
H. trivolvis 
Physa gyrina 
Promenetus exacuous 
Stagnicola umhrosa 

Land Gastropods: 
qastrocopta pentodon 
Succin~a ova lis 
Vertigo ovata 

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 

0.37 
1.97 
1.46, 

W - 51. OHIO: Jewell Hill deposit, sameJo.
ca~ity as W-48. Section 1, unit 7, collections 
23:·25; humus, bla~k. porous, blocky, f~w lenses 
Qf graymarl. (Mowery. 1961). Percentages. 
based on 2,465 specimens. 
. Sphaeriidae: 

Pisidium casertanum 
Pr· nitidum 
P. obtusale rou~ndatum 

PTI 
1.13 
0.24 
0.16 
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W-51: OHIO (cont.) 
Sphaerium latustre 

l'Ti 
0.08 

Freshwater gill~breathingGastropods:' · 
Arrinicola.leigh toni 0.24 

0.20 A· • .lustrica 
Valvata tricarinata . 0.08 

·Freshwater :lung-breathing Gastropods: · · ~ 
Armiger crista o .. 28 

.:. Fossaria obrussa · 
·F. obrussa,decampi 
Gyraulus altissimus · 
Helisoma- anceps striatuin 
H •• trivolvis 
Physa gyrina 
Planqrbula armigera 
Promenetus exacuolis 
Stagnicola.umbr~sa 

Land Gastropods: , 
, Carychium. "exile" 
Gastrocopta .pentodon· 
Succinea avara 
S. ovalis 

·Vertigo ovata 

.. ·~ 32.29 

8.23 
. 30 •. 75 

·o· •. o4 
·.· 0 •. 12 '. 

2.39. 
1..50· 

. 0.64 
: . . 0.28 

.: .. - :1 .. 33 

9.04. 

1. 66 
5.47 
3. 7.7 

W - 52. OHIO: Aultman deposit, NW 1/4, 
sec .. 30, R •. 8 W., T. 12N., .Lake Twp., Stark 
County. Section 1, unit 2, .coll. 2;_i';'S'ilt, .dark 
blue gray, sandy, with some .fine gravel and plant 
,remains, .in .small depressions Of outw'ash surface; 
2 inches thick. (Sheatsley,. 1960) .. Percentages 
based on 667 specimens~ 

. Sphaeriidae: 
Pisidium. casertanum 
P. ferrugin£mm · 
P. nitidum 

··:PTI 

'7.64 
0.29 

P. obtusale rotundatum · 0 •. 14 
P •. obtusale ventrh:osum o·; 14 . 
P. variabile 0. 14 

Freshwater lung-breathing <:.;astropods: 
·· Fossaria bbrilssa decampi · · 71 •. 36 
Gyraulus altissimus 

Land Gastropods: 
:Retinella sp. 
Succinea avara 
Vertigo morsei 

. 0.59. 

0 •. 14' 
16.49 
1..64. 

W - 53. OHIO: Aultman deposit; samelo" 
cality asW-52 •. Section 1, .unit3,'.colls.- 3~1~ 

. W-53~ OHIO (cont.) 
3.4; peat, :light gray brown, marly, gradingin
to unit 4 above, . 8 inches thick. ( Sheatsley, 
1960). Percentages based on 4,149 specimens. 

· Sphaeriidae: . PTI 
Pisidium casertanum 
P .. com pres'Sum 
P .. ferrug~rietim 
P. nitidum 
P ~. nitidum contortum 
P~ .nitidum pauperculum 
P. obtusale rotunda tum 
P •. obtusale ventricosum 
P. v ariabile 
P. walkeri 
Sphaerium lacustre 
S .. rhomboideum 

. S .. sulcatum 
Freshwater gill-breathing Gastropods: 

A mnicola walkeri · 
Valvata lewisi 

:Freshwater lung-breathing Gastropods: 
Armiger ·crista 
Fossaria.obrussa decampi 
Gyraulus deflectus 

. Helisoma. aricepssqiatum 
H .. campanulatu m 

Land .Gastropods: 
Retinella sp. 
Succinea avara 
Vertigo morsei 

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 
46.5:4 

0.61 
.0.72 
:o.o9 

.0.57 
4.72 
0.3~ 

· W - 54 •. OHIO: Aultman. deposit; same loca- . 
lity as w~52. S.ection 1, unit 4, coils •. 4; 1- .· 

-4.10;·inarl, light to medium gray; peaty, grad
ing into unit 5 above; 21 inches thick. (Sheats~ 
ley, .1960) •. Percentag~ based on 10,,137 spe-. 
cimens. 

. Sphaeriidae: PTI 
Pisidium casertanum 0.38 
P. compressum 0.07 
. P .. ferrugineum 5.36 
P •. nitidum 29.51 
P. nitidum. con tor tum 3.51 
P. nitidum pauperculum 2,38 
P, .obtusale rotunda:tum Q.16 
P. .. obttisale ventricosum 1. 77 
P • . variabile 0.86. 

! 
( 
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W-54: OliiO (cont.) 
P. walkeri 
P. walkeri mainense 
Sphaei-ium lacustre 
S. rhomboideum 
S. sulca.tum 

Freshwater gill-breathing Gastropods:· 
Amnicola. walkeri 
Valvata lewisi 
Valvata, tricarinata 

Freshwater lung-breathing Gastropods:· 
Acella haldemani 
Armig~r crista· 
Ferrissia parallela 
Fossaria obrussa decampi 
Gyraulus deflectus 
Helisoma anceps striatum 
H. campimulatum 

Land Gastropods: 
,, .Gastrocopta tappaniana · 

Retinella. sp. 
Succinea avara 
Vertigo morsei 

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 

o. 03 
.0. 01 
0.52 
0 .. 04 

W - 55. OHIO: Aultman deposit; .same lo.ca
Iity as W -52. Section 1, unit 5, coll. . 5 d; 

peat, dark brown at. top, light brown near base; 
grades into overlying soil above and into marl 
below; 8. 5 inches thick. (Sheatsley, 1960). 
Percentages based on 780 specimens. · 
Sphaeriidae PTI 

Pisidium compressum 
P. ferrugineum 
P. nitidum 
P. nitidum contortuin 
P. nitidum pauperculum 
P. obtusale rotundatilm 
p. obtusale ven tricosum 
P. variabile 
P. walkeri mainense 
Sphaerium rhomboideuJT.l 

. s. sulcatum 
Freshwater gill-breathing Gastropods: 

Ainnicola walkeri 
Valvata lewisi 

0.25 
1.41 

33.58 
6 •. 79 
3.33 
.0~25 

3.07 
0 •. 12 
0.25 
0.12 
0.12 

1. 28 
.1. 79 

V. tricarinata 0. 12 
·Freshwater lung-breathing Gastropods: 

. Fossaria obrussa decampi . 13; 20 

W-55:. OHIO (cont.) 
Gyraul~ deflectus 
Helisoma anceps striatum 
H; campanulatum 

Land Gastropods: 
•. succinea avara 
Vertigo morsei 

PTI 
1. 66 
2 .. 17 
0.12 

0.64 
0.12 

W - 56. Ol-110:. Cast<dia deposit; NW 1/4 Mar
garetta Twp., .-Erie County .. Unit 1 of section, ' 
collections 1-6; marl, cream- colored, . Char a 
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 thick. (Clark, 1961). 
.Percentages based on 5, 883 specimens. 

.. sphaeriidae 
Pisidh1m. casertanum 

Freshwater • gill-breathing (jastropods: 
. Pomatiopsis lapidaria . 

Ffeshwater lung-breathipg Gastropods: 
Ferrissi a par allela 
Foss aria humilis, modi,cella 
F. obrussa decampi 
Gyraulus _altissimus 
Helisoma. trivolvis. · 

Physa gyrina 
Planorbula armigera 

. Land Gastropods: 
. Carychium exiguum 
C .. "exile canadense" 
Euconulus-Julvus. 
Gas.trocopta coritracta 
G. tappaniiuia 
Haw aiia · minuscula 
Helicodiscus parallelus 
Nesovi trea binneyana. 
Oxyloma retusa 
Punctum minutissimum 
Retinella. indentata . 

· Strobilops labyrinthica 
Succinea avara 
Vertigo milium 
V .. morsei 
Zonitoides arboreus 

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 
0.15 
·0.96 
0.84 
1.03 
2.26 
0.08 
0.64 
0.25 
0.16 

W -57. OHIO: .Castalia deposit; same loca
lity.as W-56. Unit-2'of section, collections 
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W-57: OHIO (cont.) 
7 -10; peat, .'black, .a, little sand. and tufa inter
bedded, .. wood'fragments; 8 in<;hes.thick; (.Clark, ... 

.1961) .. Percentages based on 3 ,.882 .specimens. 
.· Sphaeriidae: · . . PTI, 

Pisidi urn. casertanum 
Freshwater lung- breathing Gastropods: 

Armiger crista 
Ferrissia.parallela· 

. Foss aria hurnilis inodicella 
F. ,obrussa decampi 
Gyraulus 'altissimus 
I-i elisoma. trivolvis 
Physa gyrina 
Planorbula armigera 

Land Gastropods: 
, Carychium exiguum 
C .. "exile canaderise" 
Euconulus fulvus 
Gastrocopta contracta 
G .. tappaniana 
Hawaiia minuscula 
Helicodiscus parallelus 
N esovitrea binneyaria 
Oxyloma retusa 
Punctum minutissimum 
Retinella. indentata 
Strobilops labyrinthica ·· 
Vertigo milium 
v· .. morsei . 

·Zonitoides arboreus 

1..95 

0 •. 05 
4.01 
,0.02 
7;.59 

25.09 
. 0.20 
11.28 

. 9.71 

19.29 
2 •.. 11. 

0~33 

. :1.0:3 
.. 5.43. 
.2;67 
1.72 

. . 0.46 
0.90 
1.23 . 

1.10 
·1.64 .. 
0.56 
1.08. 
0.43 

w - 58. ·OHIO: Castalia deposit; same .loca
lity as·W-56 .. Unir3 ofse~tion, colle'ctions . 
11-28; marl, ,cream-colored and. gray; :very 
sandyin lowed~ inches; 36 inches thick. (Clark.. 
.1961). ._Percentages based on ·17 ~ 037 specimens. 

· Sphaeriidae: ·· ·· · · PTI 

. Pisidium ·casertanum 0 •. 99 
Freshwater gill-breathing Gastropods: 

Pomatiopsis lapidaria · 0 .. 38 
Freshwater lung~br~athing Gas~opods: 

Armiger crist!l; 
Ferrissia parallela 

. Foss aria humilis modi cella . ·. 
F .. otirussa de campi 
Gyraulus altissimus 
Helisoma trivolvis 

0 .. 19 
0 •. 45 

.• o •. os. 
~4~.14 
36.9,6 
:O;.Ofi. 

W.-58: OHIO (cont.) 
Physa gyrina 
Planorbula armigera 

.Land.Gastropods: · · 
, Carychium exig:uum 
c~ -~·exile cariadense" 
Euconulus fulvtis 
Gastrocopta contracta 
G .. tappaniana 
Haw aiia minuscula 
:H.elicodiscus parallel us 
Nesovi trea binneyana 
()xyloma. re~usa .. · 
Punctum minutissimum 
Retinella .in den tat a·, 
Sttobilops Jabyrinthica 

. Succinea; av ara 
Vertigo milium 
V .. morsei· 
Zonitoides. arboreus 

.PTI 
11 •. 55 

0 • .16 

6.73 
0.01 

. 0! 12 
. 0.52 

7.95 
1.10 
0.76 
0.28 

. 4.27 

0 • .15 
0.32 
0 •. 68 

.0.21 
0.01 
1. 73 

:0.09 

:w- 59. OHIO: ... Oastalia depo.Sit; same.loca-
·. Uty as W -56. Unit 4 of section, collections 29-

30; h~mus, .black, fine-grained;.4 inches thi<;k . 
(Cla:rk; .1961) .. Percentages based on 1, 880 spe
cimens. 

·. sptiaeriidae: 

Pisidium. cas~rtanum 
. Freshwater gill ~breathing Glstropods: 

Pomatiops~ Japldaria. · · 
Fireshwater lung~ breathing Gastropods: . 

.Armiger crista . · 

Ferrissi.i parallela 
Fossaria.humilis modicella, 
F. obrttSsa· decampi 

. G yr aul !lS l!.ltissimus 
Phys~ gyrina · 

. Pla~orb ul a armi ger a 
Land Gastropods: :. 

Carychium exiguum 
C .. "exile canadense~ 

. Gastrocop.ta contracta : 
.G. tappaniana 
Hawaiia ininuscula 
Helicodiscus parallelus 
·Neso~itrea binneyana 

. Oxyloma retusa 
• Retinella inderitata 

.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 
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W -59: OHIO (cont.) 
Strobilops labyrinthica 
Succinea avara 
Vertigo milium 
V. morsei 
Zoni to ides· arboreus 

2 •. 34 
0.15 
0 • .15 

· .. L.ll 

o. 74. 

W - 60 .. OHIO:: Cleveland loess. ,-Loess ex~ 
posed above gravels .in large pit.of the Cleveland 
Sand and Gravel Co., . just south of Garfield .P:ark, 
at the southeast margin of the city· of Cleveland, 
Cuyahoga County .. (Leonard, 1953: 372). His . 
sample 2, species in lower (Farmdale?)·loess. 
No abundance data • 

.. Freshwater 1 ung -breathing Gastropods: 
Anisus pattersoni 
Fossaria dalli grandis 
Gyraulus parvus 
·Helisoma ."anceps 
Menetus sp • 

. Land Gastropods: 
Carychium "exile can:1dense" 
Ciom~lla lubrica 
Discus me clintocki . .I 

Eucon ulus · ful vus 
Hawaiia minuscula 

.Hendersonia occulta 
Pupilla muscorum 
Strobilops labyrinthica 
Succinea grosvenori 
Vertigo alpestris oughtoni 
V. pygmaea 

W - · 61 .. OHIO: ,Cleveland loess. .Same 10:
cality .as W-,60. (Leonard, 1953: 372). His 
sample .3, .species in lower part .of pro-Taze:- . 
well loess; and sample 4; species.in tipper·part 
of pro-T~zewellloess. these two units are 
listed together here .as they contain exactly the 
same species. No abundance.data. 

.Land Gastropods: 
Catinella gelida 
·Cioriella lubrica 
Columella .al ticola 
Dis~us patulus 

.. Eucqnulus fulvus 
Hendersonia occul ta · 

. Pupilla mtiscorum 

W-61: OHIO (cont.) 
Stenotrema Ieaii 
Succinea g~osvenori 

. Vertigo alpestris oughtoni 
V. pygmaea 

W.- 62 • .INDIANA~ .Martinsville section: NE 
1/4 sec .. 31,. T. ,12 N., R .. 1 E., Morgan Co. 

.(Martinsville Quadrangle), southwest wall.of a 

.small pit used for borrow in:highwayconstruction 
1.5.miles northwestof:Martinsville. Fossilifer
ous laminated silt and sand about 2 meters thick 
is overlain by nonfo~siliferous sand; stratification 
.resembles that offloodpla:in sedimentation. Base 
of:the unit overlies siltstone bedrock and is. about 
8 meters above the present floodplain of White 
River. The entire unit is probably correlative 
with terrace sediments of Wisconsin age else
where alo~g the Valley .. (Wayne, .1959: .14, 16). 
His assemblage F. Percenuig('!s based on 197 spe~ 
c;imens. 
Land Gastropods: PTI 

Anguispira alternata . 10.2 
Catinella gelida .30.4 
C ionella ·lubrica 0 • .1 
Columella. alticola 5:6 
Deroceras laeve 0 .. 1 
Euconulus fulvus ·11.2 
.G astrocopta armifera 0.1 
Hendersonia occulta 11'.'2 
Punctum minutissimum 3.0 
Pupilla muscorurri 1.5 
Suc.cinea ov alis 20 •. 3 
Vertigo gc:mldi hubrichti. 3.0 

. ' 
V. modesta 3.0 

W - 63. INDIANA:. Thompson Branch section: 
NE 1/4 NW 1/4 sec. 36, T .. 12 N., .R. 9 W., 
Nigo. County (Seelyville Quadrangle),, .road cut 
at Terre Haute. (Thornbruy and Wayne, .19.53: 
88). Fossiliferous loess of Wis~onsin age which 
is poorly exposed along the east sic;le of the Wa
bash Valley. (Wayne, 1959:: 14,, 16), hi.s assem•
blage G. Percentages based 011.150 speci~el'IS.' 
Land Gas.troppds: · . . PTI 

Catinellagelida 23.4 
Columella alticola o. 7 

· Gastrocopt.a armifeta ·16. 0 
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W-63:INDIANA (cont.) 
Hawaiia minuscula 
Nesovi trea _electrina 
Punctum minutissimum 
Succinea ovalis 
Vallonia. gracilicosta 
Vertigo elatior 

3.3 
10 .. 0 
3 •. 3 
2.0 

36. 0. 
5 .. 3 

__ W- 64 .. INDIANA::Watson Farm section:-:SE 
1/4 NW 1/4 SE 1/4 sec. 27, :T .' .11 N., R .. 3 E., 
Johnson. County (Fruitdale Quadi angle), -_ 4. mile~ 
east of Morgantown alorig ~ small tributary. of 

.-Lick Creek .. Fossiliferous datkbrown. to gray 
. _calcareous sandy: silt about ameier'thick;,re

sembling a floodplain sediment, _overlies un.
wea-thered till and is overlain •by calcareous }a
m ina ted clay, silt, ,and:·sand. The .exposur~ is 
a few hundred feer.soiithea.St of-the Wisconsin 
glacial boundary. -The fossiliferous part of the 
section probably_.is· a sediment .of wisconsin: age 
, that was deposited In a smaU valley_ eroded iri 
till and gravel of.lllinoian age.' (Wayne, 1959; 
14, .16), his assemblage H. Percentages based
on 7.72 specimens. · 
Freshwater -lung-breathing <Jastropods: 

Foss aria par:v a 
Land Gastropods: 
- . Carychium "exile canadense" 

: CatineUa.gelida 
Gionella lubrica 
Columella alticola 
D,eroceras·laeve 
Discus crorikhitei 
Euconulus_fulvus 

· .Gastrocopta armifera 
·H endersonia occul ta 
N esovitrea electrina 
Oxyloma dec am pi gouldi 
Punctum minutissimum · 
Pupilla_ muscorum 
Stenotrem a. leaii. 
Succinea grosvenori 
Vallonia a1l)Ula 
Vertigo alpesliis oughtoni 
V •. el11tior 
.v. modesta 

:PTI 
11.8 

1Q.2 
.·10.2 

3.7 
-10.1 
_1.8 
7 •. 8 
4.7 

14;3 ' . . 

1 .. 9 
6.7 
3 .. 7: 

3 •. 6· 
' 2.2 
_Lo 
1 .. ~-

0 •. 3' 
3 .. 5 

0 •. 1 

:W - 65. INDIANA: Lick Creek section: SE 

W-65:_INJ:)IANA (cont.) 
1/4 NE I/4 NE 1/4 sec. 23, .T .. 11 N., R •. 3 E., 

Johnson County,(Trafalgar Quac:lrangle), 2.25 
miles squill of Trafalgar along the bank. of Lick 
Creek (Thornbury_ and Wayne, .1957: 24:.;25). · 
Two.beds·containing organic .debris are present 
between ·a singl_e till of.Wisconsiri age and ·an 
underlying paleosol on till of Illinoian age. The 
upper.of these two zones ;contains -leav.es ·ofPi-

-c ea, Salix(?),- and Arctostaphylos(?), 
·,-as well as:sn<lils. (Wayne, 1959: 14, 16)., his, 

' assemblage I. .Percentag~s based on 555 spe-
cimens •. 

-Land G'astropods: · 
Catinella gelida 
C ionella liibrica 
Deroceras Laeve

-Discus cr~nkhitei . 
Eucoriulus fulvus 
G. astrocopta · armifera 
Hendersonia occulta 
Nesovitrea electrina · 
Punctum minutissirhum 
.Pupilla_ rriuscorum 
Stenotrema leaii 
Vallonia albula 
V ertig9 elatior 
.v. g~:>Uldihubrichti 
V. modesta - · 

W- 66 •. INDIANA::Clayton section: NE -I/4 
NW:l/4sec. 26, T .. l5N:,.R;_1-W., flendricks 
•County (Plainfield Quadrang~e), .2 miles north
e?-St .of Clay; ton, :along s_outhwest bank of the West 
:Fork of White Lick Creek fi'hoi:nbtiry, and Wayne,
.1957: 4-5); A. -single bed or fossiiiferous inassive 
grafsilt about 30 centimeters, thick is part of a 
set..of stratified sediments that separates two till . 
beds ofWisconsin age. (Wayne, 1959:'·14, .,17), 

,his assemblage). .Pe'r.centages based on 480 spe-
' Cimens, 
-Land. Gastropods: 

Catinella gelida 
Columella .alticola 
Discus. cronkhitei 
Eucomilus fulvus 
Pupilla muscorum 
Vallonia albula 

PTI 
.32.3 

.9.6 
3._1 
0 •. 6 

1.7 
.4.2 
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W-66: INDIANA (cont.) 
Vertigo alpestris oughtoni 
V. elatior 
V. modesta 

10.8 
0.2 

37 .. 5 

. W - 67. INDIANA: .Buckhart Creek section: 
SE 1/4 NE 1/4 sec. 8, T .. 11 N., R. 4E.,. 
Johnson County (Franklin Quadrangle), stream 
cut about 500 feet north of Indiana Highway 
252 and 1..5 miles east of Trafalgar (Thornbury 
and Wayne, 1957: 26-27). A fossiliferous silt 
separates two till beds of Wisconsin age in this 
section, as w~ll as in s~veral other similar sec
tions nearbY,. Wood auhe base of the.exposure 
is embedde4 in weathered till of Il!inoian age. 
(Wayne, .19S~: 15,17), his assemblageK •. Per
centages base'\ on.467 spec:imeris. · 
Freshwater lung--breathing Gastropods: PTI 

Fossaria parva 
Land Gastropods: 

.Catinella gelida 
Columella alticola 
Deroceras laeve 
Euconulus fulvus 
Gastrocopta pentodon · 
Nesovitrea electrina 
Pupilla muscorurri 
Stenotrema leaii 
Vallonia albula 
Vertigo alpestris oughtoni 
V .. ovata 

14.5 

22.5 
4.3 
7.4 
0 •. 6 

0 •. 9 
0 •. 4-

0.2 
0._6 
4 •. 7 

4 •. 3 

39 .. 6 

W- 68 .. INDIANA: Flat Rock River section: 
NE 1/4 NW 1/4 sec . .4, T .. 12 N,, R. 9E., 
Rush County; stream.cut 3 miles-northwest of 
Milroy (Wayne, Thornbury, and Goldthwait, 
.1955: 25-26). A fossiliferous. silt bed about,5 
centimeters ·thick separates two till beds of Wis
consin age, .the basal one of which overlies a 
paleosol on till.of Illinoian age. (Wayne, _1959: 
15,17), his assemblage L. 

. Land Gastropods: 
.C atinella gelida abundant 
Pupilla muscorum rare 
-vertigo alpestris oughtoni rare 

W - 69. INDIANA: :Cave Stone .Company 
.Quarry. NE 1/4 NW 1/4 sec.<32, T .. 11 N., 

-W-69: INDIANA (cont.) 
R. 7 E., ShelbyC01mty (Hope Quad~ angle), near 
the west edge of the village of Norristown (Mur
rayand others, .1955: 35.~36). ln. the thin over
burden on. the .limestone of this quarry, a fossil,. 
iferous silt about 20 centimeters thick lies between 
two till beds of Wisconsin age. (Wayne, 1959: 
15, 17), his assemblage M. Percentages based 
on 218 specimens. 

. Freshwater lung-'breathing Gastropods: PTI 
Fossaria.parva 4. 6 

Land Gastropods: 
Catinella gelida 21..1 
Columella alticola 3.2 
Derocf<ras laeve 
Discus cronkhitei 

·Euconulus fulvus 
Pupilla musc()rum 
Vallonia albula 
V. alpestris oughtoni 
V. elatior 
V. modesta 

2.7 
8.7 
0 .. 5 

3.7 
. 13.8 

0.4 
41..3 
5.5 

W - 70. INDIANA: NE 1/4 sec. 14, T. 13 N., 
· R. -2 -W.; Wayne County; exposure along a creek 

bank 2.5 miles southeast of Centerville (Wayne, 
Thornbury, and Goldthwait, 1955::33; Gamble, 
.1958: 29-31). The fossiliferous silt in this sec
tion separates ·two till beds, both of which are 
presumed to be of Wisconsin age, although Gam
ble (1()58:31) suggests that they may be older. 
{Wayne, 1959: 15, _17), his aSsemblage N .. Per
centages based on 225. specimens. 
Land Gastropods: 

,Catinella gelida 
Gastrocopta armifera 

.G •. tappaniana 
Punctum minutissimum 
Vertigo elatior · 
V .. gouldi hannai 

PTI 
89.0 
2.2 

-0 •. 9 
6.2 
2.2 
0 • .4 

W -71. .INDIANA: Avilla_ section: ,SW 1/4 NW 
1/4 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 over-

.· lain by fossiliferous calcareous sandy marl abou~ 
15 centimeters thick, .which in turn is overlain 
by about 2.5 meters of laminated siltyclay, 
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W -71: INDIANA (cont.) 
presumably a deposit of an ice marg~nallake 

· (Wayne, Thornbury, and Goldthwait, 1955:9). 
(Wayne, 1959:_ 15, 17), his assemblage 0. 
Percentages based on 600 specimens . 

. . Sphaeriidae: PTI 
·. - Pisidtuin sp. O: 1 
Freshw.ater lung-breathing_ Gastrop'ods: 

-Fossariaparva .69 •. 7 
Land Gastropods: 

Ca tinella gelida 30. 0 
~roceras laeve · 0.-2 

W - '72. -INDIANA:: Fremont Ditch section: NE. 
: corner SE·l/4 sec. 2, T. 37 N., R .. 14 E., .Steu.

ben County (Angola Ea~t Quadrangle), 3 miles 
·southeast of Frernont,.ditch bank exposure beside 
culvert .. Peat and marl overlying till ha:ve .been 
buried beneath gravelly sand, presumably glacial 
outwash, that slumped when a bilried ice. block 

·melted. ·Radiocarbon dates from both. the-Wash
ington and Michigan. laboratories indicate that 
the mad and peat were deposited about 13,000 
years ago. (W~57, .W.-65, M-350). (Wayne, 
1959: 15, 17), his assemblage P. 
Sphaeriidae: 

· Pisidium sp. abundant 
Freshwater ·gill-breathingGastiopods: 

Valvata·.sincera common 
V •. tricarinata common· 

Freshwater lung:-breathing qastropods: 
Fossaria obrussa de~ampi common 
. Gyrauius altisSimus common 

W - 73 .. OHIO:,Oxford Cut:-.along_Bull Run, 
0;.5 mile .west of U.S. Hig!lway27 ,<NEI/4 SW 
1/4 sec. -26, T .. 5 N., R. 1 E., Oidoi'd Twp., 
Butler County. The Oxford Forest Bed underlies 
70·feet of late? Wisconsin tilL Mollusks and 

W-73: OHIO (cont.) 
insects occur in .the thin basal forestlayer. 
. Twenty-five. spruce logs from the till show de
creasing width o.f growth rings from birth, .inter
preted as indicating approach of the annihilating 
glacier. Radiocarbon dates fromlogs in the till 
gave ages of "atleast.15,000" years·(C-465) and 
19,980 :t 500 years (W -92). The measured sec
tion is described by.Wayne, Thornbury, and Gold
thwait (1955: 36) and by Goldthwait ( 1958:. 215). 
See also Forsyth (1961: 7). Long(1933: ·9~10) 

·collected 531 land snails from 915 cc: of soii. 
His revised list and abundance data follow. 
Freshw ai:er lung-breathing Gastropod~: 

.Fossaria? sp. (listed as common 
"unidentified shell" by 
Long) •. 

Land Gastropoda: 
Anguispira alternata 

: Carychium exile 
-CohJinella. alticola 
Discus cronkhitei 
Euconulus fulvus 
Gastrocopta. armifera 
G .. procera 
·Hendersonia occulta 
Nesovi trea _electriria 
Oxyloma retusa 
Pupilla. "blandi"( ?) 

P • .muscorum 
Pupoides aibilabris 
Retinella iridentata 
Stenotrema.Ieaii · 
Succinea avara 
Vallonia.costata 
:V •. pulchella 
Vertigo' gquldi 
V. modesta corpulenta 
Zon.itoides arboreus 

.. 1 only 
faidy common 

. very abundant 
abundant 
fairly common 

.3 specimens 
6 specimens 

. very. abundant 
1 only 
fairly common 
common 
abundant' 
3 specimens 

_ -1 only 
5 spec}mens 
common 
comrpon 
common 
cbrrunon 
common 
fairly common 
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. PL&ISTOCENE ASSEMBLAGES OF UNCERl'AlN AGE 

U- 1. MISSOURI: Opposite mouth of.Little 
Nemaha, Atchison County. Station 1 (Greger, 
1933: :58). No abundance data; 

. Freshwater lung:-breathi~g- ~astropods: 
Physa heterostropha 

Land Gastropods: 
A llogona profunda 
·Triodopsis multilineata ' ·· 

U; - 2 •. MISSOURI: Along Missouri River, op
posite mouth of Big Nemaha, -Holt County. Sta
tion 2 ofGreger (1933: 58). 

. Freshwater ·lung:-breathing Gastropoc\s: 
. Heli~oma trivolvis . · ' 
Stagnicola. umbrosa 

Land Gastropods: 
. Discus cronkhi tei 
Helicodiscus parallelus 
Triodopsis albolabris 
T .. multilineata 

U - 3 ... MISSOURI: Along Missouri River. 
-Greger's Station 3 (Greger, ,Hl33: q8). · 

·Land Gastropods: 
Anguispira alternata 
G astrocopta. armifera 

. Stenotrema hirsutu~ 
S. Jeaii 
Succinea grosvenori 
Triodopsis divesta 

U - 4 • .MISSOURI: Along,Missouri River. 
·Sta.tion-4:-Near mouth oLPlatte_Riv.er, .Platte 
County, .(Greger, . 1933: 59). 
Freshwater 1ung-breath.ing ~as~o~ods: 

Aplexa. hypnorum 
Helisoma_ trivolvis 

_."Limnaea fragilis" 
"Limnaea sp.:" 
Physa gyrina 
P, .. heterostropha 
·"Planorbis sp." 
Planorbula armigera 

Land Gastropods: 
Discus cronkhitei 
Gasttocopta a'rmifera 

V-4: MISSOURI.(cont.) 
Helicodiscus parallelus 
Retinella. inderitata 
Succinea. ·"obliqua ... 
s. "ovalis?" 
Triodopsis ·multilineata 
Vallonia pulchella 

U - 5, .MISSOURI: Along Missouri River, Lex
·ington, LafayetteCounty. (Greger, 1933: 59). 
.Freshwater lung~ breathing Gastropods: 

··~Limnaea fragilis" · · 
Land Gastrop-ods:· 

Allogona pwfunda 
Anguisl'ira alt~!nata 

. U - 6 • .MISSOURI:. Along Missouri River, ,Glas
gow, Howard County.· (Greger, .1933::59, .his sta
tion 6). 
Land Gastropods: 

Anguispira alternata 
Triodopsis_multilineata 

. Succine~ avara 
S. ovalis 

U - 7 • .MISSOURI: AJong MissouriRi ver, 
Boonville, Cooper·County. (Greger, ,1933: 59, 
. his Station 7) . · 

Land· Gastropods: 
. Discus cronkhitei 
Hendersonia occulta 
•l\Jesovitrea electdna 
Vallonia pulchella 

U - 8 •. MISSOURI: Along MisSOI.!ri River, .Lu
pus, Moniteau County .. (Greger, .1933: 59, .his 
Station~. 

.Land Gastropods: 
Allogona profunda 
Anguispira.kochi 
-Haplotrema.concavum 
Mesodon appressus · 
M ... elevatus 
M. thyroidus 
Triodopsis albolabris 
T. albolabris alieni 
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u- 9. MISSOURI: Along Missouri River, .Pro•· · U-10: MISSOURI (cont.) 
vidence, Boone County; .(Greger,".1933::59, .his Ventridens ligera 
Station 9). ' ·· Zonitoides arboreus 
-~and .Gastropods: 

Allogona .profunda 
AngUispira alterriata 
A .. kochi 
Discus patulus 
Haplotrema.concavum · 
Mesodon appressus 
M .. clausus. · 
M .. elevatus 
M ... in flectus 
M. pennsylvanicus 
M .. thyroidus 
Stenotrema hirsutum 
S. Jeaii 
Triodopsis albolabris 
·T •. albolabris alleni 
·Yen trideils ·liger a 

U - 10. MISSOURI: Along Missouri River, 
near mouth of Middle Rivei, Callaway. County, 
(Greger, .1933: 59-60, his Station.lO) .. 
. Freshwater gill-breathing c:;astropods; 

Campeloma.subsolidum 
Land Gastropoda: 

· Anguispira alternata 
A •. kochi 

. Carychium.e.xile 
Gastrocopta arinifexa 

.G .. contr;tcta 
G .. procera (?) 

· Hawaiia minuscula 
Helicodiscus pa~allelus. 
Hendersonia. occ u1 ia 
Mesodon. appressus 
M •.. elevatus 
M .. multilineatus 
M. thyroidus 
:M .. zaletus 
· Stenotrem a . fr a tern urn 
S •. hirsutum 
S .. leaii 
. Triodopsis :albolabris 
·Vallonia. pulchella · 
Valloniasp. 

U- 12 •. MISS()URI: .Along Missouri River; 
south end of Qt,1arry, Musick's. Ferry, Bluff, .st. 
Louis County; Greger, .1932, station. 12 (Greger. 
1933: 60). 

.. Land Gastropods: 
Allogona profunda · 
Anguispira alternata 
A. kochi 
Bulimujus :dealbatus v~r. 

. Gastrocopta armifera 
Haplotrema concavuin 
Helicodiscus parallelus 
Hendersonia occulta 

.Mesodon appressus 
M ... elevatus 
M. multilineatus 
Oxyloma retusa 
Retinella indentata 
Strobilops labyririthica . ~ . 

, ·succinea. ova lis 
Triodopsis tridentata 

U - 13.. MISSOURi': Along Missouri River, 
station.13: ·.CJ::iarbonnaiet.e /sic/· Bluff, St. ·LOU:is 
.County, ,Greg~. 1932. {Greger, .1933: · 6~_, 

· J..o1nd Gastropodi: 
· · .. Allogona .profunda 

Anguiapita al ter~jlta 
A. kochi' · 
Bnliml:l:lus · dealbatus 
Gas-tr.Ocopta am;tifer.a 
G.· .contracta 
Haplotrerria eoncavum 
Helicodiscus pe.rallelus 
Hendersonia. occulta . 
M~on appressus 
M •. elevatus 
M. inflectus 
M •. multiline~tu~ 
Oxylorria retusa 
Pupoides albilabris 
Stenotrema.fratemum. 
S •. hi.{,mitim 

• 
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U-13::MISSOURI (cont.) 
·str9bilops labyr~nthica 
Succinea .ovalis · 
Tri;dopsis a~boiabris 

U~- 14 •. MISSOURI: Along_ Missouri River, ,St. 
Louis City. (Greger, 1933: 61, his Station 14). 
.Freshw~ter. gill-breathing Gastropods: 

· :Pomatiopsis lapidaria 
La.nd Gastropods: 

:Discus cronkhitei 

u .. 14: ,MISSOURI (cont.) 
Gastrocopta armifera 
Haplotrema concavum 
Hendersonia occulta 

. Nesovitrea electrina . . 

-Stenotrema. hirsutum 
s,-Jeaii 
Strobilops. labyrinthica 

. Zonitoides · arboreus 

LIVING ASSEMBLAGES 

The living associations :listed here are only 
a _few ofthose availaqle in the literature an~ 
in my unpublished records. They_have been 
chosen particular! y to. show the rel~iionships- of 
Pleistocene associations in eastern North Amer-
ica witr those now living in .the same area. and 
in_ areas immediately adjacent, e. g. Manito
ba, Mi~esota, and wisconsin. ·M.est of these 

.lists are readily _availablein. the .literature .but 
the. individual species are cited under·a_variety 
of names which is nothing short of bewildering. 

MANITOBA_ -1. .Temporary_ponds(Nos. 1-4) 
recorded by Mozley (1938: 93-138). No •. 1, ·a 
small pond between Lake Brereton and Mud-Tur
tle Lake, .eastern Manitoba. (Mozley, 1938: 
130). ' 

-Freshwa_ter lung-breathing ~astropo~s: 
Aplexa hypnorum (only).· 

.MANITOBA - 1a. Temporary_ponds: a.small 
pond near the shore of Mud Turtle:Lake. (Mo~,. 
ley, .1938: 130). 

.Freshwater lung-breathing Gastropods: 
: Promenetus umbilicatellus (only). 

( ; " 

.My. a~m here has been to gather all these records 
in one place an·d .in orie nomenclatorial system for 
convenience .in reference. 

Ideally,_ .. only those lists representing a re
stricted area .in a single ecologicai nich~ should 
have been included in thi~ part of the, report. 
In practice, .it was found that much valuable 
information could be gained by including much 
more.iricltisive lists, for.example Sterki's•Tus
c'ilrawas County list(OH!0-43). 

,. .MANITOBA -:· 2 •. Temporary _ponds: a small 
pond near Stony Mountain. (Mozley, 1938: ~30) .. 
.Freshwater· lung:-breathing qastropods: 

Aplexa hypnorum · 
Si:agnicola palustris 

MANITOBA- 3. Temporary ponds:.a pond 4 
miles southwest of -Winnipeg, (Mozley, .1938:130). 
Freshwater lung-breathing Gastropods: · 

Aplexa hypnorum · 
Planorbula campestris 
Stagn~cola: caperata 
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MANITOBA - 4,. Temporary ponds; a J>b!ld 
near·St .. Vit~l. .(Moz'iey,. 1938::130). ·· 
Freshwater lung-breaihing ~astropods: .. 

Aplexa hypnorurri · :~, 

Planorbula campestris 
P •. cr assil abris 
Promenetus umbilicatellus 
Stagnicola caperata 
S •. palustris. 

:, ., 

.MANITOBA - <'> •. Small freshwater lakes and 
ponds, containing water permanently: A pond 
at Mile.95, ;G.W.\'f. D. -Ry .. (Mozley, 1938:131) 

·Freshwater lung-breathingGa5tropods: . 
Stagnicola lanceata 

MANITOBA --6 •. Small-freshwater lakes and 
pondS, containing ~aterpermanently: Low-ly
-ing ground near Round Lake, Ninette .. (Mozley\ 
,1938: 131). ' ''· ' 

Freshw ater·lung -br~athing Gastropods: 
: Foss~ria humilis modiceUa 
. F.·.obrussa exig)la ~ ' ; 

.. -.i" 

MANITOBA - 7 •. Small freshwater lakes and 
ponds, containing water permanently: 'A pond 
neat the shore.of Hudson Bay, ,easi: of Fort Chilr
·chill. .(Mozley, .1938: 131); 
Freshwater lung-breathing Gastropods:·. 

Aplexa hypnoruin 
.Gyrimlus "arctic.us" 
Physa gyrina .· · 

. Stagnicola palustris 

MANITOBA - 8 .. Smail freshwater lake$ and 
ponds,. containing wate~ permanently: Douglas 
Lake. near·Onah. ·.~Mbzlef, .1938: 131)> 
Freshwater lung~b~eathing Gasttopods: ' 

Helisoma. campanulatnm 'davisi · 
H. trivolvis 
Lymnaea ·stagnaliS jugular is 
· Physa gyrina · 
Promenetus · exacuous 

. Stagnicola palustris 

MANITOBA - 9 •. Small freshwater lakes and 
ponds·, containing_ water permanently: Pelican 
Lake, Ni~ette .. (Mozley, .1938: 131). (i) ·On 
Po i,am o ge ton, near the center of the -lake. 

.Freshwater -lung-breathing Gastropods: · . 
Ph,ysa gyrina · abundant 
Stagnicola palustris less common 

i'. 

MANITOBA - .10. Same as Manitoba - 9, .but: 
(2) In Typha and S.cirpl.ls marsh around the 
shore.ofthe lake. · · 

.Freshwater lung,-breathing Gastropods: 
, Gyr aulus.· "arcticus" 
Lymnaea stagnalis jugularis · 
Physagyrina · · 
Planorbula armigera 
Promenetus exacuous 
Stagnicola palustris 

MANITOBA- .11. Same as . .-Manitoba- 9,.but: 
(3) In a moist mea.dow on slig~tly higher ground 
near the marsh: . ' . . 

· Freshwater ·1 ung-breathing Gastropods: 
Aplexa hypnor.um · · · 

Fos~aria_parva var • 
. Stagni'~ola caperata . 

MANITOBA - 12 •. Large lakes having outlet 
stream's •. Their outstanding characteristic is-that 
they are of moderate depth(coininonly up to 30 
m .. ), 'and that their shores are subje-~t .to severe 
wave action .. (1)AtikamegLake, .Mile 17, Hud.
son Bay Railway •. (Mozley, ,1938:.132} . 
.Freshwater gill-breathing Gastropods:· 
· ·· V~lvata tricarinata . · 
. Freshwater-lung-breathing Gastropods: 

·:··· 

··,>.= 

. Fossar1a obrilssa.decarripi 
Gyraulus defl~tus 
G. ,hirsutu$ 
Promenen.is exacuous 
Stagni~ola eUJ:arginata Uf;; 

(TCfBE 'CONTINUED IN A FUTURE NUMBJ::R OF srERKIANA) 
.. . ' ' 
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