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JINTRODUCTION

The significance of fossil assemblages: must
be evaluated by comparison:with living associ-.
ations. - In-the case.of. Pleistocene assemblages,
there is an abundance. of data-of this nature -in
the literature but they are not easily accessible
for two reasons:. first, they_' are widely scattered,
and second,. their nomenclature has varied .enor-
:mously over-the-last hundred years, - During the

‘course -of several investigations by the writer and .

-his colleagues the need for making:such compa-
‘risons-has led to. the preparation of data . from .
many scattered sources, both published and.un-
-published, . which are. presented.here. - The‘lists
in this report are given.in a uniform classifica-

‘tion.which follows as-closely. as: possxble the cur- :

‘rently, accepted pattern.
- These lists will permit the- paleoecolog1st to.

. '.lo‘ca;e with little effort assemblages recorded.for .

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 frequency of
association of a given molluscan. species w1th
Jothers. _ .
Exammauon of the lists will show how. very
~diverse the. elemems‘o_f a Pleistocene -assemblage
‘can be. . Taylor (1960: 22 et segq.) hasbrought
this out by, grouping speg:ies:_.agcording o prove-:
nance and his lists (e, . g. . PLL..1-4) have been

cited. here in the order originally given. “Anas-
semblage may-include - Tepresentatives of five
main groups::(a) Naiades,: -(b) Sphaeriidae, (c)

-freshwater gill-breathing snails,-(d) freshwater
: lung-breatlung snails,. and (e) land snails.
-immediately. evident that. not all these.elements

dtis

are present in each assemblage;: either because
of insufficient collecting or unavailability of one
or more of the groups. It is equally evident that

‘.once'-the.ecologi,cal'pre_ferences of particular spe-
-cies are.:understeod,, an assemblage can be ana-
:lyied in.detail, . its' elements isolated, and the
‘nature .of the habitats in' which they lived can
.be-recognized with considerable. accuracy,

;Percentages;of total individuals have been’

=given.wherever;such,da_ta,w,ere. available and

statements, on. frequency or rarity of'species

“have also been added.even. though they are. not

as useful as: percentages. :
.- This paper. is-divided into three main parts:-

. fus_t, .a review: of the: ‘basictassumptions: on.which
. the: paleoecoIogic- interpretation of molluscan

assemblages restsi‘second, the lists:which con-

stitute the data ‘to be interpreted; and third, a’
.review of the.elemerits-of the faunds listed, . spe~

cies by species,. with information on frequency

_of association with other species, . preferences. as
.to.habitat, . and tentative.-conclusions on the



2 : 'STERKIANA

. significance of the-species. from a paleoecolo-
gical standpoint. - Finally;, the papers cited
.briefly in the text will be listed in full under
“References Cited. - Since this paper is much
.too.long for a‘sin‘gleﬂlnumber of STERKIANA, .
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At w111 appear in. several parts,: as space and the
.urgency of other manuscnpts will permit. -A:
- table of. contents will be - included with the last

part of. the. paper to appear and special pagina- -

. -tion'will permit.reference to the paper as a whole.

: BASIC_, ASSUMPTION s ,<IN’ PALEOECOLOGIC INTERPRE-TA TION-OF 'MOLLUSCAN »’ASSEMBLAG‘ES

"PRIMARY DATA ..The srgmﬁcance ofa "
“ to specres w1thout checkmg the soft parts.
-ing so, they__ rely_ on experience and. knowledge. of

, glven Pleistocene molluscan assemblage,: from

. the standpoint. of environment, -is derived.from.
the .composition:of the assemblage and thelith-.

~ologic nature of the-deposit in:which it was pre-

served. - The geographic.location of the. deposit ..
‘by-comparing thém with those of living Mollusca.
- For supraspecific. groups, . the shell of Pleistocene |
~forms can yield little that.is of diagnostic.value

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 that. there is no doubt about their.en- =~

‘Vir'onmental preferenc'es ‘at present. - Transposi-
- tion of such data t0a: fossil assemblage never-

‘-theless involves a measure. of uncertainty which -
-stems: from the- validity, of a-number of assump-

‘tions. - The. investigator. ‘who wishes to present as

'accurate a-picture. as: he.can .of the fossil assem- - “i

”'specres. W1th some excepuons {e..g. the: Succi-
‘neidae) this assumpnon appears to.be-valid and

' -blages he studies must. be. constantly aware. of.

' f’these assumptions and. from time to.time. he must

4rev1ew thelr va11d1ty .In the following para-

"graphs these assumptions are reviewed -and .the
"wrrter s present evaluation - subj JeCt to.change
as new data become avarlable is summa.rlzed

IDENTIFICATION OF SPECIES ~AlL the ‘Mol -
~lusca involved in this study must. of necessity, be.
_-1dent1f1ed _by shell alone. -Such a: procedure is
; theoreucally unsound for hvmg species, - since

pecrfrc criteria are found mainly in-the soft o
-parts. ‘of the animal. Atfirst sight,, this would "
_cast-some doubt on the val1d1ty of the.: idennﬁ-
'canon .of ALL Pleistocene. spemes and this pomt
must be-kept in mind for several groups: whose -
'fshell characteristics are. undlagnosuc ~On-the'
;other hand, malacologlsts ‘have long ago €stab="

--hshed a relationship between dragnostrc Criteria-

An many species and- 1nconsp1cuous but valid shell
characteristics; on which specrﬁc identifications .
- can reasonably be-established. <In: pracnce few

sl
[

_ _F.NCES
.species living, ina. given environment now must

» have.. p,eferred the same environment in. the past.
- As, long as-this' concept is applied.to:Pleistocene -

m alacologrsts hes1tate to 1dent1fy a Recent shell

the-range of variability within groups: that have

-long been familiar to them. : Within limits,’ the

same thing can be -done with Pleistocene. shells

as. subgenera and.genera rest almost entirely on

:characters ‘of -the.soft. parts of the ‘animal although,
*, ironically enough most of the .genera were ori-
-ginally descnbed on, the basis, of shell. characters
:alone, . :

'I’he baslc assumpnon here:is that identifica-
non of the shell is-equivalent to identification to

has been. accepted throughout this-report, --Its ac-

1 -ceptance may lead to-error-in isolated cases but
‘in the: great majonty of instances there:is'such-a
. wealth of corroboraung detail: to support: 1t thar

1t seems 1nev1table to.do so..

CONSTANCY OF ENVIRONMENTAL PREFER—
It seems. reasonable to assume -that a -

assemblages of species still living,. there seems

. -to be little- hkehhood of error in acceptmg this’
. assumpnon. Iit, may, be :more hazardous'to. ex~
- -tend the conceépt to. extinct species belonging to

11v1ng genera -especially when.the:identification

to genus rests on shell. characters, - and 16'extra-

polate from living species.of one- genus to extinet

. spec1es assumed 10. belong to the same genus.
A‘-Happlly for Plelstocene paleoecologrsts .the

-Indo-



NO. 11,"SEPTEMBER 1963

majority of the species they deal with are still
living and.the-enigmas presented by the .few ex-
tinct species(e. . g. ‘A nisus pattersoni and
some species:of Discus) can-be solved by the

association of these species: with others, -still liv-

-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 ‘composiridn of num-
-erous.Pleistocene assemblages (Taylor, 1960; La
. Rocque, . 1952; Reynolds, .1969; 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 living in waterweed above-the bot-
tom. -Insome-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 must either (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 thanatocoenoses containing a
. variety of elements: from various environments,
.brought together in one.place by natural agents
(sheet-wash, -rills, streams, - and. currents) and
.100k to other data than:the total assemblage for’
the natwe 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 dep‘osit‘With unquestioned freshwater
forms.: It.is most reasonable to assume that the

.land area surrounding a lake or stream will be
populated by land snails and that their shells
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"will be carmried after death down slope to.the bed

of the lake or siream where they will be preser-

~ved, intimately mixed with fréshwater species.
- The assumption is-confirmed if quantitative meth-

ods (see below) are accepted as valid.

:RULE:OF RELATIVE ABUNDANCE.. -In a given

.envirenment, the native.species (autochthones)

should be more. abundant than those brought in
from other environments (allochthones). This is
a summary statement.of what.may be:called the
rule of relative abundance. - The rule is based.on
the relative. productivity of each spécies 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
- cases. - This-concept.is exemplified in the com-

position of the molluscan fauna of a lake or
sweam at the present time: on the bottom of any

body of water,  living ‘animals and shells. of fresh-
‘water forms far cutnumber shells of land. snails
washed into the water. - The comparison. is even
more striking when large collections-of beach
diift are studied. - Numerous. counts have been
made by the writer and his students.oncollections
“from the shores of Lake Erie in Ohio. - Such col-

lections contain..a-surprising variety, of land snails
yet.the proportion between freshwater forms and

1and 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'nurhber of land species,

the total number of individuals of freshwater
snails alone.was 20 times. greater than that of -

. land snails. - Such a:large disproportion is ac-
-counted for-in part by the much greater produc-
‘tivity of freshwater forms but even if a correct-

ing factor is applied. for this- discrepancy,.the

-propertion of freshwater forms is still significant-
1y greater.

it seems.safe -to assume, therefore,. that in.a

_given assemblage of some size (hundreds. of indi-
-vidunals), . the. most- abundant forms are native to
the -enavironment and the rarer-forms.are -intruders

from another environment. o _
- The rule of relative. abundance is not invariable.
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It is-conceivable-that land snails could be washed
into.an aquatic.environment unsuitable for the ex-
istence of freshwater Mollusca. - Unusual environ-
‘ments,  such as woods: pools, . 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, and re-
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 exwapola-
-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, would contain
‘more autochthonous land snails than freshwater
snails and clams; yet the ‘natural inclination
‘would be to interpret the sample as representing
_av freshwater environment because of the pres-
-ence.of clams.

-The,rﬁle. of relative abundance should be- ap-
-plied with great caution 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 othe;_s. are'invariably scarce .

. even-in:favorable presént-day environments (e.
.g.-Acella -haldemani). . Proportionally
_scarce freshwater snails are not necessarily in-
~truders from a nearby but:different environment; °
. too :rha‘rly_ 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.valuable 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 w_hiéhare 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.
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-RELATION OF .ENCLOSING SEDIMENTS TO

. MOL.LUSCAN ASSEMBLAGES. -It is assumed
- throughout this study that the sediments within a

given 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; between -

.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
remarxable agreement for:lacustrine. and fluvia-
tile environments. vThe‘few_puzrz'ling cases may
~ be.due to. the.~common1y_ observed gradation be-
~tween two arbitrarily defined environments which

is 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-
-imeants have. a character which is easily separated

by the sedimentologist from lacustrine sediments.

-On the other hand, .many areas within a stream
. take on a-lacustrine characteristic because the
~flow of water is-impeded for: one reason or an-
cother. - The extreme example is the oxbow lake, .
.once part of the main stréam, -then.cut off from
. it and filled with stagnant water. None:of the
.deposits-in this study is of this nature,so far as
-I know, but it is'conceivable that they might be
_vtecognihed in the multitude of Pleistocene depo-

sits as yet unstudied. . Ponded.areas of swreams,

. .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 this.nature. Unfortunately,.' the surviving de-
_posit is.not 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 was laid.down in a stream, . it
should be.assumed,.;hat 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 running-water asemblages.

- VARIABILITY OF LACUSTRINE ASSEM-
‘BLAGES. - The nature of the.bottom of a lake
and the sediments accumulated. on it are factors
-that influence the. compo.,l‘uon‘ of alacustrine .
molluscan assemblage. - Theoretically, . 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 4ll surface, accumu-

late:on a-bottom relatively devoid of vegetation.

-In the.second stage, .marl accumulates by preci-
pitation, .either chemical orthrough the agency
“of such plants as'Chara. -In‘the third stage,
the lake bed fills up, . water becomes:shallower,
.more and.more :vegetationi;ivades it, and.peat '
accumulates. - Wherever the iauger- or- the meas-
-ured section penetrate to till, . the first stage is
.represented in.a lake deposit.
may be represented by thick, . pure marl, .but
many, variations have been observed-in which
the marl gradually supplants clay or silt as the
. -dominant sediment and where-it i interrupted
by beds-of peat or-peaty marl. -In .sofrie.-cases,
the third stage is not represexited'a,t all.in'meas-
ured sections, - either because the overlying peat
has been eroded away or-the'lake never reached .
thé:stage»in which peat could be formed.
studying lacustrine deposits, . therefore, it is as-
sumed .mat'li_th.ologicchang:'es-hé.vev significance;
_inseveral cases,  there is: close :correlation be-
.tween -lithologic change, even gradual,.and
change in composition of the molluscan fauna.

- Another factor in-the variability of lacustrine
assemnblages-is the result.of proximity of the sec-
tion studied to inlets or outlets, - The running-
‘water environment.of the inler.persists to some

i . fossils: in Ohio until 1960.
- The second stage .
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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 .cutlet of the lake - if it has one. - presents

minor differences when compared with an area

-away from. the outlet.

It is assumed that most, if not all, of these

factors are reflected in.the sediments and the
.molluscan fauna of a given sample. - The. assump-
-tion can be correct only insofar as the data on
which it rests are.correct.
‘pretation has been.achieved in this respect but

- Some success in inter-

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 onincomplete data.

Two
examples, Bulimhnea megasoma and-A-
cella haldemani,. will suffice to demonstrate
the :point. - These two species were unrecorded. as
-Their presence ‘here
demonstrates how normal spread may expand the

-range.of a given species.on our maps and how. lo-
“cal .extinctions. - both species are-most probably
_extinct in Chio - ‘may i:esu'ict.ranges. The ‘as-
sumption which should be made, . in.my opinion,
_COncerning living molluscan .assemblages is that
.they are not. fixed and that they_v are subject to
-addition .and subtraction in a given area by nor-
-mal. agencies without human interference..

-On -the other: ‘hand, the effect of human inter-

-ference on the composmon -of living assemblages

must not: be neglected. -In Ohio, . there is:scarce-

-1y a body of water whose molluscan fauna hasre-

mained untouched. . Pollution of streams. and

.1akes has brought about local extinction or- near-
-extinction of many species formerly cominon.

- 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 into.areas formerly denied to them

by the building of canals-in -the_first half of the
- nineteenth century. -In addition,. Eurcpean.spe-
-cies have been introduced into.most areas of

North. America.

-Instudying a fossil assemblage, . therefore,

-we should be prepared 1o observe changes by

natural introduction, .independent of physical

environmental conditions,. and to observe ex-

tinctions, possibly more. closely related to.phys-. .

‘ican environmental conditions than introduc-
- tions.

‘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 exact results than more or’ less indiscrimi-

‘nate sarhpling. - These methods-did not . evolve

-species involved.
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all at once and some of the -earlier work 1 have

:done.on the subject would be. undertaken quite
differently now.. The methods,. outlined else-
‘where (La Rocque, . 1960) rest on the ~assump-
-tions just stated and discussed.

-1t is assumed that the. collecting, to be signi-

-ficant,. must be done from successive, relatively
‘thin units, of equal volume, .from a single meas-
-ured section .at a time.

-In practice, the .unit
adopted was two inches thick but variation -of
the lithologic units ‘and the field situation led
to some variation, '

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

-deposits on the basis of relative.abundance, . ex-

pressed as percentages- of the. total number of in-
dividuals. - Such comparisons-can only be rough
measures because of the variation in size.of the
-I have wied(LaRocque, 1952)
to compute volume percentages: for-one deposit

-but:the differences between volume. percentages
~and total individual percentages are not signifi-
-cant.enough :to .warrant such. computauons in
each case.

- PLIOCENE ASSEMBLAGES

oPLI --1.-KANSAS: Saw Rock Canyon:local
.fauna: near the .center- of the west:line of sec.
.36,:T..34 §.,: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 (1-20).

. Permanent-water, pond or stream:
- Helisoma. anceps (Menke)
Marstonia crybetes(Leonard)
.M. decepta (Baker) :
. Sphaerium striatinum (Lamarck)
Permanent water, -stream: '
:Ferrissia rivularis (Say)
Permanent to temporary water:
. Permanent or subpermanent:
: Promenetus kansasensis ('Bakér) ‘ . ‘. A
Physa'. anatina Lea -A

W e

o

. Permanent or temporary:

.. Gyraulus' parvus (Say) )

Stagnicola sp, ‘R
Temporary pond or. marginal. pool:

. Promenetus umbﬂicatéllus {Ckll.) C

. Pisidium casertanum (Poli) . C

. Temporary pond or stream:

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

. Fossaria dalli (Baker) . N
. .Moister humus: :
- Vertigo milium (Gould) : R
- ‘Damp humus or grass:
.Gastrocopta holzingeri ( Sterki) - R
G .tappaniana (Adams) . 8
-’Damp humus of wooded area: )
.- Nesovitrea? sp. -R
-Strobilops labyrinthica:( Say) 'S
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PLI - 1.-KANSAS(cont.}
~ Damp to dry ground:

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

Uncertain: :

. Deroceras aenigma L.eonard
Gastrocopta franzenae Taylor
G. .paracristata Franzen & Leonard

.G. rexroadensis Franzen & Leonard
Sphaerium sp. -
cf. Succinea

- Vallonia -perspectiva.Sterki
Vertigo hibbardi Baker

PLI - 2. TEXAS: Red Corral local fauna:

oo

owhﬁaw_mbn

northern Oldham County. -(Taylor,. 1960: 25).

-Explanation of abbreviations: ‘A, .abundant

(>100);:C, .common (21-100); 8, scarce (6-20);

‘R, rare(1-5).
.Permanent stream: -
Ferrissia rivularis (Say)
Permanent to temporary water:
. Permanent or subpermanent:
: Physa anatina Lea
- Promenetus kansasensis (Baker)
‘Permanent or temporary:
~ Gyraulus parvus (Say)
Temporary water: .
Temporary peol or marginal pool:
. Pisidium casertanum (Poli)
. Promenetus umbilicatellus (Ckll.)
Temporary, pond or stream:
- Stagnicola bulimoides techella (Hald.) -
. Moister humus:
- Vertigo milium (Gould)
Damp humus of wooded area:
- Strobilops sparsicostata Baker
Damp to dry_ground:
. Hawaiia minuscula (Binney)
Uncertain:
Deroceras aenigma. Leonard
Gastrocopta paracristata Fr. & Leonard .
G. .pellucida hordeacella (Pilsbry)
G..rexroadensis Franzen & Leonard
G. franzenae Taylor
Pupoides inornatus: Vanatta
cf. - Succinea
Pupillid?

~
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PLI - 3.  KANSAS: Rexroad local fauna: Meade

-County. - (Taylor, 1960: 27). -Explanation of ab-

breviations:. A, -abundant (>225); C, .common (41-
223);: 8, scarce (8-40). -Four assemblages com-

pared (1-4).
Permanent water, stream: B |
- Ferrissia rivularis (3ay) - -
Permanent water,. pond. or. stream:
‘Marstonia crybetes (Leonard). - 'R
?Ligumia subrostrata ( Say) -
Permanent to temporary water:
. Permanent or subpermanent:

.Physa anatina Lea c S

‘Promenetus kansasensis.{ Baker), R
Permanent or temporary:

.. Stagnicola exilis {Lea) C

Temporary water: _
Temporary pond or marginal pool:
Pisidium casertanum (Poli) -

. Promenetus. umbilicatellus (CKkll.) A

Temporary pond or stream:

:Stagnicola bulim. .techella (Hald.) A"

‘Marginal pools and wet mud:
Fossaria dalli Baker ‘R
Moister humus;
Carychium' exiguum (Say)
‘Vertigo milinm (Gould) -
Damp humus or grass: '
- Gastrocopta holzingeri (Sterki) R
G, .tappaniana(Adams) -
Vallonia gracilicosta Reinhardt -

“Damp humus-of wooded area:
Nesovitrea electrina (Gould) -

“Strobilops sparsicostata Baker R
Damp to.dry ground:
Hawaiia minuscula (Binney) S
Helicodiscus singleyanus (Pilsbry) . -
-Pupoides albilabris (Adams) S
Uncertain:
- Deroceras  aenigma Leonard §
Gastrocopta franzenae Taylor -
G..paracristata Fr. & Leonard R

G..pellucida hordeacella (Pils.) -
‘Polygyra rexroadensis: Taylor -
Pupoides inornatus Vanatta .-
cf.-Succinea .C
Vallonia perspectiva Sterki -
‘Vertigo hibbardi-Baker .-

2.3 4a 4b

-8 - -

- - « "R
- R - -

RC - A
-8 - -
-R - A
RR - -
R - - --
RR A -
._C--
§.C - R
$ C .- -
§. S - R
- A = -
- C - -
- A -R
C A - A
‘C-A - S
ccCcs.c
R AR
A - A
S - C
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8 STERKIANA

‘PLI - 4.. KANSAS: Bender local fauna. .1.
. Three sites (1a, . 1b,. 1c) at the same stratigra-
phic level,. in.exposures within about an eighth
.of a mile along the banks of a tributary of
Stump. Arroyo, :SE 1/4 SW 1/4 sec. 22,  T. 33
'S.,°R..29 W.,.Meade Co. . 2: Seward County,
- Wolf Canyon, in.approximately the -center of W
1/2 sec..12,:T..35'S.,-R..31 W.,, uppermost
part of the-Rexroad. formation, above. massive
. caliche bed. -(Taylor,.1960: 31-32). A, -abun-
~dant (>250);: C,. common (41-250); S, -scarce:
(8-40); R, rare (1-7).
. Permanent to subpermanent water: la:lb lc 2

..Physa anatina'Lea .R R -C
Permanent or tempoiary water: ‘
: Stagnicola sp. R - -8
- Temporary pond or marginal pool: - :
. S..caperata (Say) 8§ - RC
~ Promenetus umbilicatel-
lus'(Cockerell) .8 - . 8§C.
. Temporary pond or stream:
Stagnicola bulimoides
s .- scC

. techella (Hald.)

- Marginal pools and wet mud: -

- Fossaria dalli (Baker)

- Moister humus:

", Vertigo milium (Gould).

. Damp.humus: or grass:

Gastrocopta tappaniana
. (Adams)
_ Vallonia parvula Sterki

‘Damp to dry, ground:

. Gastrocopta cristata
-(Pilsbry & Vanatta)
. Hawaiia minuscula (Binney)
Helicodiscus singleyanus
. (Pilsbry)
Pupoides albilabris (Adams)
Uncertain:
.Deroceras- aenigma Leonard
Gastrocopta franzenae Taylor

G. .paracristata Fr.-& Leonard .

-G. .scaevoscala Taylor

- Polygyra rexroadensis Taylor -

-cf.:Succinea

NEBRASKAN OR AFTONIAN ASSEMBLAGES

N --1.- NEBRASKA:: Sand-Draw local fauna: northern.Brown County. .(Taylor, 1960: 32). . Seven
- Az 1;B: 2-3;C:. 4-17. -A, abundant(3 200); C,.common (41-200);:S, scarce

‘localities, three-levels.
(16-40); R, rare (1-15).
- Permanent water,, pond:

- Acroloxus coloradensis.( Henderson) -

‘Bulimnea: megasoma (Say)
~Valvata-lewisi Currier
‘Permanent water, . pond or stream:
- Helisoma anceps (Menke)
Pisidium compressum Prime
‘P.. nitidum Jenyns ‘

. Sphaerium partumeium (Say)
‘8. .striatinum (Lamarck)
‘S..sulcatum (Lamarck)

‘S.. transversum (Say)

-~Valvata tricarinata (Say)
~?Anodonta grandis Say

-Permanent water, - stream:

- Ferrissia rivularis (Say)

-1 2 .3 4 5
- - -8 - -
S R c R -
. s - = C

C. R A - -
A - A - -
- - C - -

. C - - -
R - R - -

R - - )
- ) S - - -
- C A - -
- R - - -
C R A - -

la 1b 1c

oo

-8 R
C R C
R 8§ -
A - A
A-C A
A C
cC C.
c - C
S -
A C
- 8
- s -

(2.2

]

6

A

7

-
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"NO: 11,- SEPTEMBER 1963

“N-1, NEBRASKA (cont.)
.Permanent to temporary -water:
- Permanent or subpermanent:
. Planorbula armigera (Say) . -
~Physa anatina'Lea
:Promenetus kansasensis:(Baker)
. Permanent or temporary: -
. Gyraulus parvus(Say)
Physa gyrina Say o
“Stagnicola cf.: S..reflexa (Say)
Temporary pond or marginal.
Aplexa hypnorum (Linnaeus)
--Pisidium casertanum ( Poli)
Promenetus umbilicatellus (,Ckll.)
Stagnicola: cape;gté (Say) '

STERKIANA

A C A A A
.R. . R -

5
o
>

‘Marginal pools and wet mud: ;

. Fossarja-dalli (Baker)

F. .obrussa (Say) . '
Moister-humus: . -

. Carychium sp.

“Vertigo milium (Gould) -

"V. . ovata Say

Damp humus:or grass:
.Gastrocopta tappaniana (Adams)
Vallonia pulchella (Miiller)
“Damp to dry ground:

. Gastrocopta cristata (P. & V.)
‘Hawaiia minuscula (Binney)
Helicodiscus singleyanus ( Pilsbry)
Pupoides ,albilabrie (Adams)

Uncertain: -

. Anisus: pattersoni: (Baker)

. Deroceras aemgrqa,Leonard
Ferrissia -meekiana.( Stimpson)
‘Gastrocopta chauliodonta Taylor.
Physa skinneri Taylor ~
‘Pupoides-inornatus Vanatta
Strobilops.sparsicostata Baker
“cf.- Succinea '

N, -2.- KANSAS:: Dixon local fauna: Kingman

‘County, -south-central Kansas.
.1..8:1/2 sec..12,: T. .29 S.. R, 8W

Tw'o' localities:

--2..8E,
‘1/4 NE 1/4.sec..23,: T. 308 ‘R. 5W. (Tay-
“-lor, 1960: 39). A, abundant(>250) :C, .com-
mon (41-250);' 8, .scarce.(8-40); R, rare (1- -71).

.Permanent.water, .pond: .12
--Acroloxus coloradens1s-(Henderson) R R
Bulimnea megasoma (Say) c s

S -

Sphaerium lacustre (Miiller)

.C .8
pool: -
- - R R A
- - R s .8
R .8 A cC A
- 8§ .8 R A
- _'R - - -
- - C - -
- - R - -
- R R R s
- R s .S C
- - R - R
- - R - -
- - - - R
"R R R - -
- R - - -
- ) R - - -
- .R € .R R
"R - 'R .C -
R - R - -
- S . R - -
- R C R C
- R - R -
- "R - -
R | R $ R C

Permanent water, pond or stream:
“Helisoma_anceps (Menke)
.Marstonia. crybetes (Leonard)
Pisidium .compressum ane
P. nitidum Jenyns.

Sphaerium partumeium (Say)-
- S, transversum (Say)
~Valvata tricarinata (Say)
.Viviparidae, . indet.

Hydrobiidae , indet.

»
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10 " STERKIANA

-N-2.-KANSAS(cont.) o 1
‘Permanent water,  stream:
-Ferrissia:rivularis (Say)
Permanent to temporary water:
. Permanent or subpermanent:
. Helisoma: trivolvis-( Say)
. Physa:anatina-lea
-Planorbula armxgera (Say) - .
Promenetus kansasensis (Baker): -
-,Permanent. or temporary:
. Gyraulus. parvus (Say)
. Physa gyrina (Say)
Temporary pond or marginal pool:
- Pisidium casertanum (Poli)
~Promenetus: umbilicatellus (CKkil.)
. Stagnicola.caperata ( Say)
S. reflexa ( Say)
- Marginal. pools: and.wet. mud: -

1_0

E N

o>

> 00w

S

>hb.f'

- Fossaria.dalli (Baker) 8.

Semiaquatic, riparian habitat:

. Oxyloma retusa (Lea) ' S

‘Moister humus:

. Carychium exiguum (Say) - R
‘Vertigo ovata .Say .G .

V. milium (Gould) ' S

o

o

~N-2.. KANSAS(cont.)
..Damp humus or’ grass:

: Gas_tro_cqpta tappaniana (Adams)

“Damp humus- of wooded.area:

o Helicodi_scus._parallelﬁs-(Say)
“Nesovitrea electrina (Gould)
‘Strobilops sparsicostata.Baker
~Zonitoides arboreus (Say)

Damp to.dry ground:

. Gastrocopta armifera (Say)
G. . cristata (Pilsbry. & Vanatta) -
.. G. .procera‘(Gould)
.Hawaiia.minuscula (Binney)
- Helicodiscus- singleyanus ( Pilsbry)
_'Pupoides albilabris (Adams)

: :Uncertam

.- Anisus pattersoni (Baker)
' “Deroceras aenigma Leonard
_Ferrissia meekiana (Stimpson)
. Gastrocopta:chauliodonta Taylor
. 'G. .pellucida hordeacella(Pllsbry)
. G. -scaevoscala Taylor
Physa skinneri Taylor
ccf.- 'Suqcineé
‘Vallonia perspectiva Sterki

'AFTONIAN ASSEMBLAGE

A ~ 1.-KANSAS: Sanders local fauna. -Meade
- County, : Kansas. - (Taylor, 1960: 40). -A, -abun-

~dant ( . 250); C, .common (41-250);: §,.scarce

-(8-40); R, .rare (1-7). - Three localmes
- Permanent to: temporary watet: -1
Permanent or subpermanem

. Physa anatma Lea - i8S

Promenetus kansasensis (Baker)
-Permanent.or temporary

. - Gyraulus' parvus (Say). . R
. Stagnicola sp. ' -R..
.- Temporary water;: pond or marginal: pool:
- -Aplexa hypnorum (Linnaeus) -
‘Stagnicola.caperata (Say) . . - C

.. Promenetus- umb111cate11us (Ckll ) A

'Temporary pond or stream:

. Stagnicola bulimoides techella (Hald.)S'.‘

: Marginal pools-and wet:mud:,

:Fossaria dalli(Bake) .- -~ : . .- -

2.

o

M oister humus:
- Vertigo milium (Gould)
- Vertigo ovata (Say)

‘Damp humus or grass:

. Gastrocopta tappamana (Adams)

- -Damp to dry ground: .

- Gastrocopta cristata(les & Van.)
Hawaiia minuscula (Binney)
Helicodiscus singleyanus ( Pilsbry)

. Pupoides albilabris-(Adams)

) JUncertam

. Deroceras aenigma:Leonard
. Gastrocopta chauliodonta Taylor -
‘G. .paracristata Fr.-& Leonard
‘Physa skinneri Taylor
+-Pupillid, .n..gen. ?
'cf.- Succinea
X Valloma perspecnva(Sterlu)
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. Grand Island member.

“ NO. 411ifSEPT-EMBER 1963

STERKIANA -11

KANSAN ‘ASSEMBLAGES

K --1. KANSAS: NW 1/4 sec..19, T. 5 8.,
- R. 22.W., Norton County. .Meade formation,

45). -No abundance data.
- Sphaeriidae
-Pisidium compressum
Freshwater gill-breathing Gastropods:
Valvata lewisi '
© V. .wicarinata
Freshwater lung- breathmg Gastropods

. Anisus- pattersoni

Gyraulus similaris

Menetus pearlettei

Promenetus umbilicatellus
Stagnicola-caperata -

- Land .Gastropods:

Carychium perexiguum

Deroceras aenigima

‘Discus cronkhitei

Gastrocopta proarmifera

~Hawaiia minuscula
- Stenotrema. leaii

Vallonia gracilicosta

Vertigo milium - -

V. .ovata.

K - 2, KANSAS: NW 1/4 sec. 11,/ T..6-S.,
‘R, 13-W.,-Osborne ‘County. -Meade formation,
Sappa ‘member. .(Frye and Leonard,, 1954: 145).
.No abundance -data. '
- Sphaeriidae
‘Pisidium compressum
Freshwater gill- breathmg Gastropods
Amnicola. limosa.parva -
-Valvata mcannata ]
Freshwater lung-breathing Gastropods:
. Anisus pattersoni
Gyraulus similaris
Helisoma trivolvis
Menetus pearlettei
-Physa anatina
Stagnicola: palustris
- .Land Gastropods:
. Carychium perexiguum
Deroceras aenigma
. Discus -cronkhitei

(Frye and Léonard, 1954;

- Sappa member.
.No abundance data,

Gastrocopta contracta
Helicodiscus parallelus

- Herdersonia occulta
" 'Nesovitrea-electrina
. Pupilla muscorum

Succinea grosvenori

‘Zonitoides 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
4E). -No abundance -data.
- Land.Gastropods:
Gastrocopta armifera -
G. cf. .G. falcis

‘G. mecclungi

G. proarmifera

.G. procera

. Helicodiscus paralielus
- H. .singleyanus
Pupoides albilabris
-Stenotrema leaii -

Vallonia gracilicosta

. V. pulchella

"K'~ 4. KANSAS: SE'1/4 sec..29, T. 4 S.,
R. 16 W., Phillips County., Meade formation,
-(Frye and Leonard, 1954: 45).

_Freshwater gill- breathmg Gastropods
Valvata tricarinata
Freshwater-lung- breathmg Gastropods

.Aplexa hypnorurn
- Armiger crista

Gyraulus labiatus
G. similaris

‘Helisoma trivolvis .
-Mernetus pearlettei

-Physa -anatina

~Promenetus: umblhcatellus .
-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-
-tion. No.. 3, Tule formation,. unit 3, sand,. fine, .
.and silt,. massive,. dark .gray). - No abundance
data.
- Sphaeriidae:
- Pisidium sp.
- Freshwater lung breathmg Gastropods:

- Fossaria: parva

‘Gyraulus labiatus

G. similaris

:Physa anatina
. Stagnicola bulimoides

S._ . caperata
..§.. palustris
" Land -Gastropods:

Discus cronkhitei
- Gastrocopta proarmifera

“:Oxyloma sp.-(?)
.. Pupoides albilabris
- Vertigo milium

V.. ovata

‘K - 6. INDIANA: Cagles Mill Reservoir.sec-

tion:: SE 1/4 NW 1/4 sec.. 13,. T. .12 N.,'R. .5
E.,. Putnam: County (Poland Quadrangle),.emer-
-gency, spillway for Cataract Lake, a.flood .con-
trol reservoir on:Mill Creek{ Thornbury and
~Wayne, 1957: 13-15; Wayne, 1958:. 10).

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 proglacial loess of Kansan age. - Wayne
(1959: 13-16),.his assemblage ‘A, 591 specimens,

- Freshwater lung-breathing Gastropods: - Percent
' . Total
Individuals

Fossaria parva . 0.3

. -Land Gastropods

- Freshwater. gi 11- breathmg Gastropods:

NO..11, SEPTEMBER 1963
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. Carychium exile canadense
. Gatinella gelida var.
Cionella lubrica
- Columella edentula
Discus cronkhitei
-Euconulus- fulvus
Gastrocopta armifera
Hendersonia .occulta
-Nesovitrea electrina.
‘Oxyloma decampi gouldi.
Punctum minutissimum
Pupilla muscorum
Stenotrema leaii
-Strobilops. labyrinthica
.Vallonia cf.. V. excentrica
Vertigo alpestris oughtom
V. .elatior
-V..gouldi hubrichti
V. modesta

W - DO RO D - O D ©O
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K - 7. INDIANA: Happy Hollow- Section:: NE,
144 SE:1/4 sec. 2, T..14-N.,-R..T-W.., Parke
County (Catlin'Quadrangle), 3 miles northeast
of Bridgeton along asmall creek. .Pebbly calca-

Teous: gray silt with humus-stains-at top,. con-
taining wood fragments and snail shells 0.30 m.
.thick, overlies-1.0 m..or more of very hard-sandy
_gray till and is overlain by more than 2 m. .of

calcareous gray tll. Entire.section is considered
to be -of Kansan age on the basis of ad jace'r'it ex-
posures., Wayne (1959: 13, .16),. hls assemblage
B, .189 specimens.

(P.T.IL.

- Valvata tricarinata 0.5

Freshwater lung- breathmg Gastropods:

fon
H
(S]]

Fossana parva

Land Gastropods.

=
15
B

O MU OO O O

. Catinella gelida-var.
Deroceras laeve’ »
Gastrocopta. armifera
Punctum minutissimum
Pupilla-muscorum
Vallonia gracilicosta
Vertigo. elatior
V. aouldl hannai
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Percent Total Ind1v1duals.
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STERKIANA 18

YARMOUTH ASSEMBLAGES

Y - 1. IOWA: Deposits exposed in road cut
.on the north side of U.S. Highway 18,:Lyons
- County, lowa, .2.5 miles east of Canton,: South
Dakota, -Age 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. ' Abbreviations:. A, : abundant; G, -common;
‘R, rare. . ' T

Sphaeriidae:
: Pisidium compressum ) C
Freshwater-gill-breathing Gastropods:
" Amnicola limosa.parva : -C
Valvata tricarinata C

Freshwater lung-breathing Gastropods:

. .Gyraulus labiatus . C
Helisoma cf. -H. .campanulatum

wisconsinense C

Menetus pearlettel R

. Planorbula nebraskensis C

Stagnicola. palustris A

Y - 2. IOWA: Silts.below Pearlette.volcanic
ash, .exposed.in-Sec. 6,-T. 81 N.,.R. 44.W.,
Harrison County, and in Sec.-36, T. 82 N.,:R.
44 W.,-Monona County, .1/2 mile east'and 5 o
6 miles.north of Little Sioux. Mollusca- from
stratified silts 0 to.5 feet below the Pearlette
.ash, which was apparently deposited in .a shal-,
1low pond, -probably a ‘meander scar of the Mis-
souri River or a tributary. Two lc'>calitiés are
-.combined in the-list, but exposures were prac- -
tically continuous. -(Leonard,. 1950:.6, .41, his
locality 3). Abbreviations-as for Y - 1.
Sphaeriidae: S

. Pisidium compressum
Freshwater lung-breathing G astropods:

Anisus pattersoni

Ferrissia-parallela

Promenetus umbilicatellus

Stagnicola-palustris
Land Gastropods:

. Cionella lubrica

Deroceras aenigma

o

0o ==

oo

Y -2, (cont.)

" Discus cronkhitei
Euconulus fulvus
Gastrocopta cristata
G. proarmifera
G. .tappaniana
Hawaiia minuscula
Hendersonia -occulta
Nesovitrea electrina
Pupilla muscorum
Strobilops sparsicosta
Succinea grosvenori

. Vallonia.gracilicosta
V..pulchella
Vertigo.milium
‘V..modesta
V.. ovata

R R LR

Y - 3. NEBRASKA::Center N line, NW 1/4,

-Sec..34, T..33'N., R.’4 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, hisloca-

-lity 5). Abbreviations as for'Y - 1.

Freshwater lung-breathing Gastropods:

- Anisus pattersoni ‘ :

. Gyranlus: 1abiatus
G. .similaris
Helisoma cf. H. campanulatum

wisconsinense
Menetus pearlettei '

Physa, inder. .

. Planorbula nebraskensis
Promenetus umbilicatellus
Stagnicola palustris

Land G astropods:

_Carychium. perexiguum
Deroceras aenigma
Gastrocopta armifera
G. . tappaniana
Hawaiia minuscula

. Pupoides. albilabris

. Succinea grosvenori
Vertigo ovata

56w
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-Y --4.- NEBRASKA: An abandoned open-pit .
ash mine,. formerly operated by the Cudahy
. Packing Co. , SE 1/4,. Sec.. 11, T..2 N.,'R.
-20 W.,, approximately 5.miles northwest of
Orleans, Harlan County. - The mollusks occur
.'h_ere in sands- and silts above the ash, - and be-
low a section of Loveland and Peoria silt. . (Le-
-onard,. 1950::7, .41, his locahty 9) - Abbrevi- -
ations as for Y-1.
Sphaeriidae:
-Pisidium ecompressum C
. Freshwater lung-breathing Gastropods:
-Ferrissia parallela :
. Gyraulus-labiatus
Helisoma cf. H. .campanulatum
. wisconsinense
Menetus pearlettei
_Physa, . indet.
Planorbula nebraskensis
P. vulcanata
- Stagmicola palustris
. Land Gastropods:
: Carychium. perexiguum
. Discus cronkhitei
Gastrocopta tappaniana
Hawaiia minuscula
Pupoides albilabris
- :Succinea. grosvenori
Vertigo milium

o0

0O ®mmm

mAO®OR P

Y - 5. KANSAS:: Road.ditch,. center N. . line,
-SW. 1/4,.Sec..33, . T. 1-S., R..9 W.,.3 miles
north and. 1. 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:, .1,.41, his locahty 13).
Abbreviations as.for Y-1.
Freshwater lung-breathing Gastropods:
. Gyraulus similaris ‘R.
-Planorbula vulcanata ; : R
Land Gastropods: '

- Carychium perexiguum R
: Deroceras aenigma . ‘R
Discus cronkhitei R.

-SW. 1/4, Sec. 21,.T. .13 S.

.Mollusks occur in

NO..11, SEPTEMBER 1963

Y-5. . KANSAS (cont.)

Euconulus fulvus
Gastrocopta tappaniana
Pupilla-muscorum
:‘Stenotrema leaii
-Sobilops sparsicosta
Succinea grosvenori

- Vallonia-gracilicosta
Vertigo ovata .

PO ABREPAOR

Y - 8. KANSAS: Exposure in ravine, NE 1/4,
,'R.-26-W.,. 11 miles
south and 1.5 miles east of Quinter, Gove-County.
8 feet of silt, -sand, and pebbles
of reworked Niobrara chalk below 13 feet of ash;

-the Pleistocene section rests:on Niobrara chailk,
-The.molluscan fauna is predominantly terrestrial,

but there. are-a few species of aquatic habit.

-Plant remains, .suggesting T ypha, were found

in the ash and in-the gray silts immediately be-

low. (Leonard,.1950: 7, 41, his: locahty 20).
- Abbreviations as for Y-1.
-Freshwater-lung- brpafhmg Gasttopods

0

-Fossaria parva
Gyraulus- lsbiatus
Land Gastropods:
;Carychium perexiguum
Cionella lubrica
Deroceras aenigma
Discus cronkhitei
“Enconuius: fulvus
Gastrocopta holzingeri
-G. .proarmifera
G..tappaniana
- Hawaiia minuscula
Nesovitrea electrina
-Pupilla muscorum
P. muscorum sinistra
Pupcides albilabris -
Sirobilops sparsicosta
Succinea grosvenori
-Vallonia gracilicosta
Vertigo gouldi
V.. milium

>

PEOOPARAROAR BB EE GO

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 s stratified silt
and fine.sand below 0.7:foot of. ash;; the fauna .-
-is.composed of aquatic.and terrestrial species.
-The fauna from this»locality, has been: listed as
the Tobin faunule-(Frye,:Leonard, -and Hibbard,

11943:.40-41). .(Leonard, . 1950: 7, 41, his loca-.

.-lity 22). Abbreviations as for Y -1,
Sphaeriidae:
. Pisidium. compressum c
Freshwater gill-breathing Gastropods:
- Pomatiopsis cincinnatiensis
Valvata tricarinata ' '
Freshwater-lung-breathing G astropods:
-+ Aplexa hypnorum
Ferrissia parallela
Fossaria ;parva'
Helisoma trivolvis
Stagnicola caperata
S. .palustris o
.Land Gastropods:
. Carychium perexiguum
‘Cionella lubrica
Deroceras aenigma
Discus cronkhitei
. Euconulus -fulvus
Gastrocopta. proarmifera -
G. .uridentata .
Hawaiia:minuscula
Helicodiscus 'parallel us
Hendersonia occulta
Nesovitrea: electrina
Pupilla museorum
. P..muscorum sinistra
. Stenotrema leaii
. Succinea-grosvenori
Vallonia-gracilicosta
. Vertigo modesta
‘Zonitoides arboreus

=

maAR PR

AP o0nNo0RTATO0dTARAR AR

Y --8. KANSAS: Road cut, -Sec..28,:T..13
S., R..10.W., approximately 9 miles south of
Sylvan Grove, -Lincoln County. The molluscan

_fauna was taken from stratified silts and sand be-
-low 7 feet of Pearlette ash. - The exposure is s1-
tuated in the abandoned Wilson Valley;:the'

|
i
!

Y - 8...KANSAS (cont.)

fauna has been previously reported (Frye, Leo-

. Pisidium compressum
.Sphaerium sp.’

. Freshwater gill- breathmg Ga..tropods

.Valvata lew1s1
V.. tricarinata.

- Freshwater lung-breathing Gastropods

- Fossaria parva
Gyraulus labiatus
Helisoma- trivolvis

~Lymnaea, indet.

‘Land Gastropods:

-~ Discus cronkhitei

‘ Euconulus-fulvus
Gastrocopta contracta
G. .proarmifera

.. G..procera
G. .tappaniana .
Helicodiscus parallelus
Nesovitrea elect;iria
Pupilla muscorum -
Stenotrema leaii’
Succinea -grosvenori
Vallonia gracilicosta

- V.. pulchella

- Vertigo gouldi
V..milium

- .Zonitoides.arboreus

‘nard, and Hibbard, 1943: 41). (Leonard, 1950:
. 7,.41, his locality 23). Abbreviations as for Y-1.
- Sphaeriidae: : '

(o
-C

= o

o> ®
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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,ofMinnea olis, :Ottawa
1 p .

- County.. The mollusks.6ccur in 'limOriit_ei -infil-
trated silts below 5 feet of Péarlette -ash; both

aquatic and terrestrial species are found. (Leo-

-hard, .1950: 7, 41, his-locality 24).
tions-as for Y-1. ’
-Sphaeriidae:

-Sphaerium sp.

Freshwater lung-breathing G astropods:

- Anisus pattersoni
- Gyraulus labiatus
G..similaris

Abbrevia-
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Y-9. KANSAS (cont.)

STERKIANA

"Y-11. KANSAS (cont.)

Helisoma cf. H..campanulatum ,
wisconsinense

- Menetus:pearlettei
Physa elliptica
Planorbula vulcanata
Stagnicola palustris :
S. reflexa

Land Gasr.ropods:
:Oxyloma navarrei . C.

A»>00an=

Y - 10. KANSAS: Road cut.exposure, SW 1/4,

-Sec..35, T..15S,,-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
‘Freshwater lung- breathing Gastropods:
.Gyraulus-labiatus
Helisoma trivolvis
Menetus pearlettei
Physa, indet.
.Planorbula vulcanata
Promenetus: umbilicatellus
. Stagnicola palustris
Land Gastropods:
:Carychium perexiguum
Euconulus fulvus
Gastrocopta armifera
G. contracta
G. tappaniana
Hawaiia minuscula
. Helicodiscus parallelus
Oxyloma navarrei
Vallonia gracilicosta
V..pulchella
Vertigo milium
V.. ovata

~

>0 %000
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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-ioca‘-

lity 33).

Abbreviations-as for Y 1.

- Sphaeriidae:

. Pisidium compressum
Sphaerium sp.
Freshwater gill- breathmg Gastropods
-Valvata tricarinata
Freshwater lung-breathing Gastropods
. Anisus pattersoni
- Aplexa hypnorum
Fossaria parva
Gyraulus labiatus
. Helisoma wrivolvis
.Lymnaea, ind.
Stagnicola bulimoides
Stagnicola palustris

Land Gastropods:

:Cionella-lubrica-
Deroceras-aenigma
Gastrocopta falcis
G..proarmifera
G. . tappaniana
Hawaiia minuscula
Helicodiscus. patallelus
Nesovitrea electrina
Oxyloma navarrei

. Pupilla muscorum sinistra
Pupoides albilabris

- Stenotrema leaii
Succinea grosvenori '
§. ovalis
Vallonia gracilicosta .

" V. pulchella
. Vertigo ovata
" Zonitoides arboreus

0>0>0>»>00" 3000 %00

‘

<
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Y -.12. KANSAS: Exposure in abandéhed,open-

. V. tridentata
Zonitoides arboreus

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

OO0 O>O0R PP

pit ash mine, sec. .2, - T..318§.,:R, 28W.,

.6 miles

north of Meade, Meade County. Mollusks-occur

‘in silts'below 17 feet of Pearlette volcamc ash;:the
‘fauna is varied and the populanon is a dense one.
" Fossil vertebrates from these silts have been re-
-perted by Hibbard. (1944 719-740). (Leonard
11950: 7,.41, hls ‘locality. 34).
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-Y-12: KANSAS (cont.) : Y-13:. KANSAS. (cont.)

. Sphaeriidae: . -~ .. | _ : :Land G astropods:
. Pisidium compressum c . Carychium perexiguum

Freshwater lung-breathing. Gastropods: = - Cionella lubrica
. Anisus pattersoni
Aplexa hypnorum

Gyraulus, similaris

- Deroceras aenigma
- Discus' cronkhitei
- Euconulus fulvus

Lymnaea, ind. |

. Planorbula vulcanata: occ1dentahs

Promenetus umbilicatellus
Stagnicola reflexa

Land Gastropods:

Carychium perexiguum
Cionella lubrica
Deroceras aenigma

. Discus cronkhitei

" Euconulus. fulvus
Gastrocopta proarmifera
G. tappaniana
Hawaiia minuscula.
Nesovitrea electrina

. Pupilla muscorum
P. muscorum sinistra

- Stenotrema leaii
- Strobilops sparsicosta

. Succinea avara =
. §. .grosvenori

noomom®
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.. Gastrocopta cristata
G. falcis
G. .proarmifera
Hawaiia minuscula
Nesovitrea electrina
Pupilla muscorum
Stenotrema leaii
Succinea- grbsvenori
Vallonia gracilicosta

© Vertigo ovata '

5> > 0>R>ER>T 0000

Y - 14.. KANSAS: Exposure in open-pit ash
mine,-NE 1/4, sec, 26, T..32.8.,-R..28 W., 3

‘miles south of the east edge of Meade, Meade
V_County _The molluscan fauna occurs-in strati-
fied silts below 18 féet of Pearlette volcanic ash;
- the. pit has been worked commercially unnl.;e-
.cent years. - (Leonard, 1950: 7,-41, his locality
- 36). o '
- Sphaeriidae:

Vallonia gracilicosta ", Pisidium compressum C
. V.. pulchella : Freshwaxer lung-breathing Gastropods:
" Vertigo gouildii . Anisus' pattersoni e
V.. milium Aplexa'hypnorum R
. V..ovata " Ferrissia parallela C
Zonitoides arboreus - . Fossaria parva R
Lo . Gyraulus-1abiatus A
Y -.13. KANSAS: Exposure in abandoned: G.,sim'i‘ia.ris, " C.
opefi-pit ash mine, SE'1/4,.SE'1/4,.sec..35, -~ . . Helisoma. trivolvis . C
T..31S.,/R..28 W.,. 1. mile west and 1/2 mile . Me_n_eius pearlettei S C
~north of Meade, Meade.County. - A molluscan . Physa elliptica -C
-fauna occurs in silts below 8 t0.10 feet of Pear- . Planorbula vulcanata occidentalis - C
-lette'volcanic. ash. -(Leonard,.1950: 7,.41,. hlS .Promenetus umbilicatellus - C
-locality 35). : - - Stagnicola caperata c
Sphaeriidae: R . §..palustris - C
" . Pisidium compressum = . . - RN o S..reflexa C
Freshwater lung-breathing Gastropods: . . ..o Land Gastropods:
Anisus pattersoni - .. .. .- R . .. Discus cronkhitei - -C
Aplexa hypnorum R. . Euconulus fulvus R
Fossaria parva RPN OX C G_astrocbpta armifera R
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Y-14: KANSAS (cont.) . .- - Y-16: OKLAHOMA (cont.)
G. .proarmifera ' - - A ash; both.terrestrial and aquatic species. are. found.
G. .tappaniana Cc (Leonard, . 1950:. 7, 41 ‘his locahty 38).
Hawaiia-minuscula A - Sphaeriidae:
Nesovitrea electrina. R  Pisidium compressum : C
Pupilla -muscorum A Sphaenum sp. <A
- Succinea grosvenori A Freshwater gill-breathing Gastropods '
. Vallonia: gracilicosta G Amnicola limosa parva R
- Vertigo gouldi R Valvata tricarinata "R
V..milium ‘R Freshwater lung-breathing Gastropods: -
V.. ovata A - Gyraulus labiatus C
G. .similaris -C
.Y - 15.. KANSAS:. Canyon exposure,: NW; 1/4, . Helisoma anceps - C
-NW 1/4, sec..35,: T..33.5., R..32'W., ‘approx- .. H..trivolvis C
-imately. 2 miles east of Arkalon,: Seward County. Menetus pearlettei .C
At this place the disposition of the. fossil mol- Physa elliptica A
lusks is unusual,. since they occur in the upper * Planorbula vulcanata occ1dentahs R
-few feet of the Pearlette volcanic ash. deposit, . Stagnicola palustris : C
: w,hi.,'ch»is,, however, mote or less contaminated . Land Gastropods:
with silt. - The fauna is a mixture of aquatic : Deroceras aenigma ‘R
and terrestrial species. -(Leonard, 1950: 7, 41, Discus. cronkhitei Cc
his-locality 37). . o . Gastrocopta proarmifera -R
- Sphaeriidae:, .. - | G..procera .C
- Pisidium compressum C - Hawaiia minuscula C
: Freshwater lung-breathing Gastropods : Helicodiscus parallelus -C.
. Fossaria parva ‘R . Nesovitrea electrina -R
Gyraui'us- labiatus - C Pomatiopsis cincinnatiensis 'R
G..similaris -R Pupilla muscorum A
Helisoma trivolvis -C . Stenotrema leaii "R
Menetus pearlettei 19 © . :Succinea grosvenori c
. Physa anatina - R . 8. ovalis "R
Stagnicola bulimoides -R Vallonia-gracilicosta :C
- Land Gastropods: ‘ Zonitoides arboreus C
- Gastrocopta cristata A ' S ' _
G.. p'roa.tfnifera. .C Y - 17..OKLAHOMA:: Canyon exposure,. NW
G..tappaniana .C . 1/4,.sec..23, T..23 N.,-R..18'W., 2 1/2 miles
. Hawaiia minuscula c ‘west and 3/4 mile north of Quinlan,- Woodward
Pupoides albilabris | "C - .County. - The molluscan fauna is in silts below 8
. Succinea avara :C feet of Pearlette ash; both terrestrial and aquatic
. §..grosvenori - C -species. are found. (Leonard .1950: 7, .41, h1s
. Vallonia gracilicosta C locality 39). '
. V..pulchella -.C - Sphaeriidae;
Vertigo ovata . -C . Pisidium compressum: C
. : Freshwater lung-breathing- Gastropods o
.Y -16.: OI(LAHOMA . Open- pn mipe,- sec. . :Gyraulus labiatus .C
8 “T..5N.,:R..28 E. . near the north border of Lymnaea, ind. R.
- Gate,: Beaver County. - The molluscan-fauna-oc- = -, Physa -elliptica - = C
curs in silts below 30 feet of Pearlette volcanic Promenetus umbilicatellus ‘R
‘ -Stagnicola palustris -C
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Y-17:: OKLAHOMA (cont. )
~ Land-Gastropods: '
. Carychium perexiguum
Deroceras aenigma
Discus cronkhitei
Euconulus fulvus
-G asr.rocopta ‘cristata
G. holzingeri
G. .proarmifera
G. procera
G..tappaniana
Hawaiia minuscula
Helicodiscus parallelus
Nesovitrea electrina’
Polygyra texasiana
Pupilla blandi
P. muscorum
Pupoides albilabris
Strobilops sparsicosta
Succinea grosvenori
- Vallonia gracilicosta
Vertigo milium
V. ovata

PEPOO000RPAERPOOO0OORORAR R

Y - 18. OKLAHOMA: Road cut, center N line
-sec. 16,.T. 8 N.,.R. .17 W.; 9.5 miles:east and
-1.mile north of Rocky. Washita Coumy A sam-
ple of Pearlette volcanic ash was collected at or
near this-locality by the Oklahoma Geological

Survey, butI was unable to find the ash exposure.

However, the.exposure indicated is typical:of the
-Grand Island-Sappa. succeséibn 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’ Pearlette volcanic -

ash. .(Leonard, .1950: 7, 9, .41; his: locahty 43).
. q)haerndae .

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

Ferrissia’ parallela ‘R
Gyraulus labiatus R
G. similaris R
"Physa anatina ‘R
Promenetus’ umblhcatellus ‘R
Land Gastropods: i
'Carychium perexiguum - R
. Deroceras aenigma' : :R
Gastrocopta contracta .- R

-Y-18: OKLAHOMA (cont.)

G. cristata

G. procera

G. tappaniana
Hawaiia minuscula

Helicodiscus parallelus * -

Pupoides albilabris
Strobilops sparsicosta

- Succinea grosvenori
. Vallonia gracilicosta
: Vertigo milium
V..ovata

19
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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 of Pearlette ash; the silts below the

ash are not generally fossi_life’rol_is';. a small but
significant molluscan assemblage was obtained

from a small lentil.of sandy silt.
11950:-9, .41, .his locality. 45)

Sphaeriidae:

Pisidium compressum
Sphaerium sp.

Anisus pattersoni
Ferrissia parallela

- Gyraulus-labiatus

G. .similaris

Menetus pearlettei
- Promenetus’ umblhcatellus

Stagnicola caperata

Land Gastropods:
" Carychium perexiguum

. Deroceras aenigma

" Gastrocopta armifera
- G. cristata ’

,G. proarmifera

'tap'paniana
Hawaua minuscula

Nesovitrea electrina

Pupilla muscorum

Pupoides albilabris
_.Strobilops sparsicosta

Succinea grosvenori

: .Vallqﬁia gracilicosta

V. pulchelia-
Vertigo'ovata

(Leonard,

. Freshwater-lung-breathing Gasttopods

I IR R R IR R R

)

WP W
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Y -.20. -TEXAS:; One-half mile.north of road,
6 miles west of’ Channmg, Hartley County .Mol-

‘lusks.occur-in gray-silt below 12 feet of- Pearlette .

.volcamc ash; the fauna contams both terrestrial.
and aquatic species. 'This secnon is-discussed
.bneﬂy by.1 Evans and Meade (1945 493) (Leo7
nard, 1950: 9, 41, h1s localtty 46)
ASphaemdae L
: Pisidium cornpressum
_ Sphaenum $p. \ : o
Freshwater: lung breathmg Gastropods e
Anisus pattersoni S
Fernssla parallela
. »Gyraulus labiatus .
~ Helisoma anceps
: _'Menetuspearlettei
. Promenetus umbilicatellus,
.Stagnicola, caperata '
Land Gastropods:
-Carychium, perex1guum
vDeroceras aenigma
Gastrocopta, armxfera
..G. .cristata
G proa.rrmfera
. .tappaniana.
Hawana mlnuscula
-Nesovitrea electrina
. Pupilla muscorum
. Pupoides albilabris
Strobilops sparsicosta
‘Succinea. grosvenori

> ®
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Y-20:. TEXAS(cont)
- Vallonia gracilicosta
A pulchella
. Vertlgo ovata

a®0

.Y --21, INDIANA :Section at. Bean Blossom

.Reservorr, center'S. .edge.NE 1/4.sec. 28,. T. 10

N.. ,R. 1, E. , Monroe: County Mollusca in upper:

‘0., 5 foot.of late. Yarmouth silt.2. 5" feet thick.
«-Wayne (1958 11, 12)
- specimens. :
o Freshwater lung -breathing Gastropods

Percentages based on 361

-‘Percent
‘Fossaria galbana 34.6

: --Land Gastropods ; _
Carychmm exile. canadense : .10.2
.Cionella lubrica ' - 0.3

: Columella edentula 0.6

- Deroceras sp, 1.1

__Dtscus ‘cronkhitei , 2.8

‘Euconulis fulvus = . oo 1.4
Gastrocopta, proarmtfera 0.6

* Hendersonia. occulta S 3.9

: ‘Nesov1trea electnna 0.8

.ILLI'NQIAN ASSEMBLAGES -

I --1,. TEXAS:: Cuts:on north side of Texas
'nghway 256, .15 ‘miles east.of S11verton Brls-
coe-County. - "Illinoian (2) depos1ts (Frye. and
Leonard, 1957:-41, sec. 3, .unit. 8., sllt and
sand with a few shells. N,o abundance dalta .
.Land Gastropod: ‘ R

. :Succinea grosvenori

I --2.. TEXAS: Same: locahty asi-1. .Unit 6,
,sand -fine. to medium, .with silt and. clay, .mass-
ive, tan'to pale redd1sh tan ‘No. abundance o

.Oxyloma decampl gouldi 1,4
. Punctum minutissimum 0.3
‘Stenotrema. hirsutum 0.3
S..leaii . - 0.8
- S.trobilops,;labyrlnthica o 8,8
. Succinea avara,var. 13,3
. Vertigo ‘elatior : '21.0
V. .cf..V, .modesta 1.1
I -2 TEXAS(cont )
-data. .(Frye and Leonard 1957 41). :
F‘Land Gastropods ' ' :
-Columella sp.
JSuc‘cﬂinea "grosvenori\ TN
I - 3.. TEXAS: Same. locahty asI 1. .Unit.5,

.-sand medium, well bedded, -tan; snalls were
icollected "2.1 miles west from. beds-judged to
_be.in this strangraphrc posmon'
-onard -1957: ‘41, sec. . No. 3, -unit; 5)

‘-dance data.

(Frye and Le-
-No abun-
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1-3: TF.XAS(cont.) L
Freshwater: lung- breathmg Gastropods
-Gyraulus similaris (&)
"Helisoma. anceps .
Stagnicola caperata
.Land.Gastropods: o
. Discus cronkhitei
Gastrocopta armifera(?)
-G. riograndensis ()
G..tappaniana
-Hawaiia; mmuscula
. Hehcodtscus parallelus
‘Nesovitrea. electrma
-Pupilla blandi.
Pupoides-albilabris _
. Succinea grosvenon (@)
Valloma grac1hcosta ’

-1 -4. KANSAS: SE 1/'4 sec. 29, T. 48,
'R..16 W., Phillips: County. - Sanborn forma-
‘tion, - Crete~Loveland rnember. (Frye and Le-
onard, 11954: 45) “No abundance data :
-Land Gastropods

‘Gastrocopta armrfera

-G..mcclungi

- G. procera’
,Pupoides albilabris
.Stenotrema leaii’

. Succmea grosvenon

I-.5. INDIANA -Bean Blossom Reservoir Sec-
‘tion:- center of south edge- NE 1/4 sec "28,.T. 10
N.,:R. 1.E., Monroe -County, (Hrndustan Quadran-
gle), along the outlet rench below ‘the sprllway

for. a water supply reservoir- on. Bean Blossom Creek. -

A fossiliferous-layer - or: “forest bed" -“caps a’
'mass1ve silt and floodplain, sedrment of Yarmouth
age and underlies proglacial lammated (or-var-
ved?) clayey silts:of Illinoian age. (Thornbury
and Wayne, . 1957: 18-20; ‘Wayne, .1958: 10-13).
-Wayne (1959:. 13 16),/h1s assemblageC (361
spec1mens) ] :
: Perce_nt,

Freshwater: lung breathmg Gastropods.
‘Fossaria, galbana : .734.6
Land Gastr_opo_ds B ]
~ Carychium exile canadense 10.2
Catinella gelida, :var. 118.3

-Cionella lubrica 0.3

STERKIANA

v.bury,:
1958:, 12-18).

21
I -5. INDIANA(cont.)
‘Columella edentula 0.6
-Deroceras laeve 1.1
Discus ‘cronkhitei 2.8
Euconulus fulvis 1.4
.Gastrocopta armrfera 20,6
-Hendersonla occulta 3.9
Nesovrtrea_,electrrna” 0.8
Oxyloma decampi gouldi 1.4
Punctum minutissimum 0.3
‘Stenotrema hu'sutum 0.3
S. leau 0.8
‘Swobilops-labyrinthica . 5.5
Vertigo elauor 21.0
V. modesra 1.1

A2 Loy
RO

1-6. INDIANA Raccoon Creek Secuon -cen-
tér. SW1/4’ NW. 1/4 sec '18,.T. 14'N.,R. 6.W..,

.Parke. -County (Mansﬁeld Quadrangle) about 1.5

miles. southwest of Mansfleld .along ‘the south
bank of Raccoon Creek (Thornbury and- Wayne

/1957:11- 12) Mollusks, ‘many of which have. been

crushed beyond recognmon are.in the. t0p. few
centimeters of -a group of nonglacial’ sediments

“that are- nch in organic matter. . The base of
the. section is weathered gravel .perhaps of gla-

cigl. origin, :and the peaty sedxments are overr

- 1ain by about 75 feet of glacial sedrments.

mostly sand and gravel but. capped by till of I1-
linoian age (66 specxmens. mostly ftagrnent—

‘ary)». Wayne(1959: 14, 16), his. assemblage D.

'_4Land Gastropods . Parcent
Carychrum exrle canadense . 5
-Deroceras. sp. ' 30 -

Srenotrema sp. , - .8
Succmea ovahs ' - 48

I -1. INDIANA Centerville section :NE 1/4

‘sec.-33, T. 16 N.,R 14 E., Wayne County.

mrles southeast of Centervrlle (Wayne, . Thorn-
and. Goldthwau, 1955: 30 31; Gamble,
_The: fossrlrferous silt. separates
-the two till beds botli of which are" mterpreted
to be.of Ilinoian age because. of their- relation-

. -»shtp to a distinctive.paleosol. developed oia
(gravelly sand higher:in'the section. (305 spe~
.. cimens).’
‘blage E.

Wayne {1959:. 14, 16), ‘his; assem-
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1-7; INDIANA (cont.) < . .. |

. Freshwater lung-breathing Gastropods -:Percent. -
- Fossaria parva SR 21.2
. Land Gastropods: ' B PN
- Catinella gelida Tooae o 01807
Gasuocopta tappaniana : - ;- 19,2
' 1.6

Punctum minutissimum- -

S-.1. KANSAS nglebob local fauna .Meade
Per-.

- County. (Van der Schalie, . 1953:. .82, ffu):
-centages calculated from author's data, based on
.a total of 3,888 specunens ‘ S

Percem

1-7 INDIANA (cont.).

SANGAMON ASSEMBLAGES.

*.NO..11, SEPTEMBER 1963

o zi

-Sphaeriidae:
-Pisidium casertanum - - -12.86
- P..compressum 1.28 .
P. nitidum. contortum ...0.36"
P.. obtusale : - .0.51
vSphaenum ocmdemale L20.200 -
S.:sulcatum L poo T 0.7 -
.Freshwater giit- bseathmg G,a mapods . o

- Valvata ‘icarinata &,%2 :
4Freshwater ‘ung- breathmg Gagaopods;_ R
<. Aplexa hypnorum .0.38

Ferrissia parallela . C0.12.
F. rivalapig . 0407
:Fossaria cf. F.. galbana ... . 0,51

F. humilis. modicella ©-1,28
. Gyraulus similaris. -12.86.

Helisoma anceps “1.28

H. .trivolvis - 0.1
Physa cf. P. anatina .0.77
P..cf..P. elliptica 257 .
_Promenetus .exacuous 11,28

Stagnicola bulimoides "1.28

§..caperata o - 1,28
.S..cf, 8. -palustris - -0.38.:

Land Gastropods: :

Carychium cf, C. -exiguum. - 7.71
_Deroceras cf..D. .aenigma 0.171.
:E}uconulusfuilvus. o :0.581

Gastrocopta armifera 5. 14
-G'.i'.co_m‘ract,a . 2.57..
G. cristata’ - 614

G. .holzingeri - .1.28.

. onnit'o'ides arboreus‘ .

sw. V4'sec, 1, T. 32.8.,
: -County, : Kansas. -Locality 1, 10 feet below ca-
.-liche.,-

" Percent
Stenotrema leaii 1.3
Vallom_a alb}ula o 1.0
.Vallonia cf..V. excentrica 0.6
Vertigo elatior "38.3
V. modesta ‘1.0
V. nylanderi - 3.0
S-1: KANSAS (cont.) - Percent
' Gastrocopta pentodon- .. 17,71
G. procera . 0.12
.G. .cf..G, tappaniana - - 100,02
Gastrocopta sp. . ©.0.02
‘Hawaiia minuscula o 6.14
~Hehcodmcus parallelus 1,28
-.'Nesovme_a electrina. 70,20
Punctum ‘minutissimum 70,90
‘Pupilla blandi - 005
‘Pupoides albilabris. 2,57
‘Retinglla cf. R. r{mac;si £0.20
'@ten.ouema leati - - . ‘-0 02
Suobitaps texasi'éﬁa 1, $(1?
-Succinea cf, - S, ava.ca 0.51
S, gto.svenon ' . 9.5%
5 avalis 0.15
‘Valfonia gracilicosta * 3..85
Vi, parvula 1,28
g Veitigo milium -~ - 2,87
“V.:ovata: . - .. . - Ly 3,85,
' ~1' 02

S--2. KANSAS Ctagm Quatry local fauna,
‘R. 28 W., Meade

‘Kansas. University locality 6 and USGS
-Cenozoic. locahty 21274 (Hlbbard and. Taylor
+1960:: 25 39) ‘ . ‘

. Do R ,Percen;
»Sharllo:w, vqu_iet water b_odi_es,,fluctu-‘f,:; A
ating' seasonally: pools or:marginal ' -
situations with shght current-at: the‘i' T
: edge ofa stream; : L
Sphaenum partumemm Y I 1

P1s1d1um casertamg.m -' SRR
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-§-2: KANSAS(cont )
Stagmcola caperata- '
Gyraulus circumstriatus
Helisoma trivolvis
Promenetus’ kansasensxs
P. umblhcatellus
. Ferrissia meekiana
Physa anatina
P..gyrina
) Margmal situation; wet mud;: debris
edge of water; ‘shallow pools, pro-
tected spots. :
.Fossaria dalli
‘Moist leaf mold and plant debris:

.under-logs and bark, or among leave.,,

moss, Or grass in moist situations not
far from water. '
-Carychium exiguum
Gastrocopta tappaniana
Vertigo milium.
V. ovata
-Deroceras aenigma
‘Wooded area: inleaf litter or under
‘logs and bark in wooded spots.
-Euconulus- fulvus
-Nesovitrea electrina
Zonitoides arboreus
Stenowema leaii
Protected situations among vegeta-
‘tion:; grass, . shrubs, .or-wooded area.
" .Gastrocopta armifera o
G. contracta '
G. -holzingeri

‘Damp to dry habitat: damp, protected
places or relatively dry, : exposed habi-
tats. .These species are more tolerant
of drouth than others, and require little

cover.
-Gastrocopta cristata
‘G. pellucida hordeacella
Pupoides albilabris
Vallonia gracilicosta
V..parvula
Helicodiscus parallelus
H. smgleyanus»
‘Hawaiia minuscula

STERKIANA 23
Percent § -.3. KANSAS: Cragin Quarry local fauna.
1.8 ‘Locality 2, 25 feet below caliche. USGS Ceno-

7.2 zoic locality 21277, . SE 1/4 sec. 18,.T. 32 S.,
L£0.1 ‘R..28W. ,-Meade County, . Kansas -(Hibbard

11.5 and 'I'aylor 1960:.25-39). ' '

- 7.2 -Shallow quiet water badies, .fluctu- ‘Percent
<0.1 ating seasonally:. pools ‘or marginal '

0.5 situations with slight current at the

0.2 edge of a stream.

-Stagnicola caperata 0.8
Gyraulus circumstriatus 0.5
Physa anatina =~ 0.1
0.4 Marginal situation: wet mud;: debris
edge of water;: shallow pools, _pro-
tected spots, .
-Fossaria dalh 0.2
Moist leaf mold and plant debris: under

16.2 ‘logs and bark, or among leaves, moss,
~10.0 .or gliass‘in moist situations not far- from
<0.1 water, )

.1.8. -Carychium exiguum 26.5
11.86 Gastrocopta tappaniana -16.6

' Vertigo milium. 0.1
V. .ovata 0.4

0.7 ‘Derocéras aenigma 0.3
“.0.1 ‘Wooded area: in leaf litter or under
0.1 logs and. bark in wooded spots

2.1 -Euconulus fulvus ‘0.4

' Nesovitrea electrina <0.1

Zonitoides arboreus 0.1
<0.1 Stenotrema leaii’ 1.8
0.8 Protected situations among vegetation:
0.3 grass, shrubs, -or wooded area.’
' " Gastrocopta armifera 8.3
G. ‘contr.acta‘ ' 2.1
G. holzingeri 8.3
‘Damp to dry habitat: damp, . protected
places: or relauvely dry, .exposed. habi-
0.3 tats. .These species are moré tolerant
"<0.1 of drouth than others, and requue little
<0:1 ' cover. ‘
<0.1 -Gastrocopta cristata . 8.3

4.3 G. pellucida hordeacella <90.1
<0.1 Pupoides albilabris <0,1 .
<0.1 Vallonia -parvula 12 4
17.4 ‘Helicodiscus parallelus <£0.1

Hawaiia minuscula 16.6
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§ --4. KANSAS:: Cragin Quarry local fauna.

LLocahty 3,.0-2" feet below cahche

USGS Ce-

'nozoic locality 21276. .SE 1/4 sec. 18, T..32
8., .R..28 W. »Meade. County. (thbard and

Taylor,.1960 25-39). e
-Shallow, quiet waterbodies, , fluctu- "
ating seasonally pools or: margmal
situations with shght current .at the
edge of a smeam.

-Pisidium. cnsertanum

‘Stagnicola caperata -

Gyraulus circurn';triatus

Armiger crista .’

Promenetus’ kansasensis .

Physd anatina® E

Moist leaf imold and plant debrrs under o

‘logs and. bark .or among* leaves moss,

-or grass: rn moist srtuanons not fa.r frorn,'

water.
,Carychlum exiguum

‘Gastrocopta 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.

.Gastrocopta armifera’ ‘ s

G. contracta =~

G. holzingeri
"'Damp to dry habitat:; -damp, . protected

Percent

<01

0.4

<0.1

. <0.1
L.<0.1
<0.1
<01

0.9

RS
1.8

~ places or relanvely dry, exposed habi=- .

‘tats. These specles are more tolerant
.of drouth than others, and requrre
‘little cover,

\Gastrocopta cristata

G. pellucida-hordeacella

.Pupoides albilabris

Pupilia blandi

Vallonia gracrhcosta

V. parvula

Helicodiscus parallelus

el
12,7 .
3.4,

0.2

S e
Cas
12.7

.nLocahty 4,10 feet below. caliche.

-onoded area:-in’leaf litter or under .
‘logs-and bark in wooded spots.

NO. .11, SEPTEMBER 1963

-S-4:. KANSAS(cont ) Percent
' Helicodiscus stngleyanus 19.1
) Hawaua mmuscula TR : 8.5

S 5. KANSAS:. Cragrn Quarry local. fauna.
USGSCeno-

zoiclocality 21275, SE :1/4 sec. .18, T. 32S.,

R.-28 W., Meade" County. (thbard -and Taylor,
.,1960 25-39). ‘ ‘
-Shallow, quiet water: bodres, ﬂuctu-
',auvng__seasonally p_ools.or margmal
situations-with slight current at.the

¢ -Percent

edge.of a stream.
“Pisidium’ casertanum
- Stagnicola caperata -
-Gyraulus circumstriatus
Moist leaf mold and plant debns under

o Ko .
W w0 ©

.logs and bark, .or among leaves, moss,
‘or, grass:in m01st s1tuauons not. far frorn

water. .
Gastrocopta tappanlana 231
Vertrgo ovata S 2.8
- Deroceras aemgma oot 049

-Zonitoides arboreus L. 0.9
. Stenotrema leau C
Protected situations ‘among vegeta-

‘tiof1: grass, ‘shrubs, .or- wooded. area.

" .Gastrocopta arm1fera
G. comracta s : Co 0.9

Damp to0. dry habitat:-damp, . pro-.
~tected places or’ relatlvely dry,
,exposed habttats. ‘These species

@le more. tolerant of drouth. than
others, and require little .cover.
.Gastrocopta cristata,
Pupoides albrlabris
“Vallonia parya
‘Helicodiscus: paml],elus
‘._‘H s1ngleyanus ‘
”Hawaha mmuscula :

- ? .
™ 0 ® w2

Sorwere

.S -8. KANSAS Butler Springs- local fauna.
-E-1/2sec. 32 4ind W 1/2 sec. 33, .T.,34.8., R.
29:-W,, ,Meade County .Fossils- from coarse limo-.
nitic sand, - consp_lcuouslyucross -bedde d, whrch
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§-6:: KANSAS (cont.)

STERKIANA

‘may have been deposited by the ancestral Ci-
marron River or- Crooked .Creek. Hibbard and |

Taylor, 1960:-39-55).
on authors’ data for-138,411 specimens.
Aquanc Mollusks - -
_Margmal situations: wet mud; debns
at.edge of water; shallow - pools and
protected spots. ' Lo

Fossana dalh

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

-Pisidium casertanum’

Stagmcola caperata ‘

S. reflexa

Anisus pattersoni

Gyraulus circumstriatus -

Promenetus umblhcatellus

Physa gyrina S

Aplexa hypnorum

Ferrissia meekiana-

Shallow, quiet water: backwaters
‘with no current, .or- protected places
exposed to only a.slight current; not
subject to significant seasonal. drymg,
water- depth perhaps-1.t0-8 feet

.Sphaerium, transversum -

Lymnaea stagnahs Jugulans

Gyraulus parvus :

Helisoma trivolvls

Promenstus: kansas,epsls

Physa angtina

P. skinneri -

Laevapex kirklandi :
_Perehnial .stream:: slow current, .or’
‘moderate current:in protection. of
vegetation; not affected by seasonal
drying; water depth probably more
‘than 1 foot.

_Anodonta -grandis?

Sphaerium striatinum :

Pisidium compressum

P. nitidum ’

Valvata tricarinata

Helisoma anceps

Percentages calculated

:Percent . -

. .0.01
0:21
© 0,17

'0.02

0.43.
,-0.04

-.70.23 .

<0.01
<0.01

< 0.01

<0.01.
' 35.76

-0.03
0.86
0,41
0.01

0.15 .

<0,01
.0.01

0.26.

0.08

" 53,46

<0.01

S-6: KANSAS(cont)
Perenmal medium- srzed stream;

slow to moderate current water
"depth several feet.

Quadrula quadrula
Pr_obythmella‘_lacustris
*'Land Snails
Semiaquatic, riparian: among sedges,

-watercress, and other: plants at the
water's-edge, .or-in debris and’ vegeta-
tion in. marshy places.

Oxyloma Tetusa
Moist leaf mold and plant. debris: under

‘logs and bark, or among ‘leaves, moss,
;or-in’ grass'in moist situations hot far -
-from water, ' ‘

!Carychium exiguum °
Gas’trqcopta'.tappaniana
“Vertigo.gouldi”
V. milium
. V. ovata
Woodland habitat: :in.moist, protected

_spots among plant debris in wooded

area, .or associated with dead’ wood
on the, flood' plain.

.Discus cronkhitei

Zomt_ordes arboreus

Stenotrema -l_eali .
Protected places in. vegetation: grass,

.shrubs, Jor woodland. These specres

vary as'to. habrtat, but do not requlre

-paods.

,G,astrocopta a;rru{gga
'G. contracta

G. ,holzmgex;i,

G. ‘cristata

G. procera

‘Pupoides albilabris

P. inornatus '
Puprlla muscorum

P. blandi

P. siniswa
: Valloma cyclophorella
-V. gracrhcosta

V. parvula -
_Hehcodlscus smgleyanus'
:Hawana mmuscula B

- 25

;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
9.03
0,57
-0.01
0,14
-0..03
.0.05
0.02
' <0.01
- .0.28
0,13
0,14
0.05
0.28
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§ -7. OHIO:; Cleveland loess. -Loess exposed
above gravels in large p1t of the Cleveland Sand

and-Gravel Co., just south of Garfleld Park
the southeast margin of Cleveland
.County. (Leonard, ‘1953: .872)." Hla sample 1,

species-in four-inches:of. colluv1um(") assocrated, _

with Sangamon soil. .No' abundance data.
. Freshwater lung- breathmg Gastropods '

Anisus pattersom ’ ‘ :
Gyraulus parvus

Cuyahoga :

$-T: OHIO (cont.)
‘Land Gastropods:

- Cronella 1ubr1ca
,Euconulus fulvus

‘ ‘Hendersonra,.,occulta

" ‘Pupilla muscorum-
‘Succinea grosvenori
Vertigo alpestris oughtoni
V. pygmaea, -

WISCONSIN ASSEMBLAGﬁs |

W~ 1. KANSAS:: SE1/4 sec. 29 T, 4s., R.
16.W. Ph1lhps County Peoria loess, 1ower
part. (Frye and Leonard, 1954 45)
dance data. -
-Land Gastropods

Gastrocopta armifera

.Puprlla blandi '

P. muscorum

Succinea avara

‘Vallonia gracilicosta

W -2, KANSAS SE sec. .6, T..2 8.,:R..20
E.,.Doniphan County "Peotia-loess. (Leonard
.1952: 12, table; hrs locahry 1) No.abundance
-data. I
‘Land Gastropods

‘Deroceras laeve

-D_r;cus cronkhitei

D. shimeki -

Euconulus fulvus

fHewélia ‘minuscula

Nesovitrea electrina

~Pupilla:blandi

Succinéa avara

S, grosvenorr

'S. ovalis

‘Vallonia gracilicosta

‘Vertigo coloradensis

'V. ,tridentata

‘W - 3. KANSAS: NE sec. 8, T 18.,. R 19
E., Don1phan County Peoria 1oess.’ (Leonard
.1952: .12, ‘his-locality 2). No abundance data.

No ablun.- o

“W-3: KANSAS(cont.)
"Land Gastropods
" Deroceras; laeve
“D.rscus cronkhitei
D. shimeki
H'awaii_a minuscula
- Helicodiscus singleyanus
" Pupilla muscorum
Succinea avara
}Vé-llon,ié ‘gracilicosta
V_ertigo milium

W -4, KANSAS NWsec. 5, ‘T. 38.,: R..4
W.,:Republic. County Peona loess. (Leonard
,1952::12, . his. locahty 3).. No abundance data.
‘Land Gastropods: [

Deroceras laegve

Drscus cronkhitei

. .shimeki

Euconulus fulvus

‘Hawaiia minuscula

‘Hendersonia occulta

“‘Nesovitrea electrina’

' Pupilla blandi

".P. .muscorum

‘Succinea avara

°S. grosvenori

Vallonia gracilicosta

-Vertigo gouldi paradoxa

V rnodesta o

W 5. I(ANSAS SE sec. .4, T, IS R, TW,,
Jewell County Peor1a loess. (Leonard 1952: 12

NO..11, SEPTEMBER 1963 =
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-W-5
his locality 4).

= KANSAS (cont.)
No abundance: data.

- Land Gastropods:

. Cionella lubrica
;Columella alticola
. Discus. cronkhitei

D. .shimeki
Euconulus fulvus

“Hawaiia minuscula

- Hendersonia occulta

W.

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 .18.,R..13
,-Smith. County Peoua loess.- (Leonard

' 1952 12, his locality, 7). -No abundance data.
- Freshwater lung- breathmg Gastropods

- Fossaria parva

-Land Gastropods:

: Carychium exiguum

Cionella lubrica

. Columella alticola
. Discus cronkhitei

D..shimeki

- Euconulus: fulvus
"Gastrocopta: holzingeri
- Nesovitrea electrina

.~Pupilla- muscorum

Strriatura milium -
Succinea:avara

-§. .grosvenori

- Vallonia gracilicosta
.'Vertigo gouldi paradoxa
- V. modesta ‘
‘Zonitoides arboreus

"W - 7. . KANSAS: SE'sec..5, - T..2.8.,:R, .17
W., Phillips County. -Peoria loess.
.1952:. 12, .his locality, 8). - No abundance data.

.(Leonard,

W., Phillips. Cc_mnty. -Peoria loess.
.1952:, 12, 'his. locality 10):
- Freshwater lung-breathing Gastropods: °

: Fossaria parva |
-.Land Gastropods:
- - Cionella lubrica
- Columella alticola

-STERKIANA _ : 21

- W-T7: KANSAS (cont.)
Land.Gastropods: -

. Discus cronkhitei

- D..shimeki
Pupilla-muscorum
Succinea avara -

. S.. grosvenori
Vallonia gracilicosta

: Vertigo gouldi paradoxa

-Zonitoides arboreus

W -8, -KANSAS: NW sec..23, - T..2.5., R
18 W,
1952:, 12 his locality 9). ‘No abundance data
-Land Gastropods

,-Phillips County. :Peoria loess. -(Léonard,

. Discus cronkhitei
-Hawaiia minuscula
Helicodiscus: parallelus
- Pupilla muscorum '
Succinea, avara
“Vallonia gracilicosta

,'R..20
(Leonard,
No abundance data.

W - 9. .KANSAS: NE sec.- 25, T..18.

. Discus shimeki
Euconulus- fulvus

Gastrocopta armifera

. Hawaiia minuscula

. Helicodiscus: parallelus
- H..singleyanus '

-Pupilla-blandi

- P, . muscorum

- Striatura milium
Succinea avara

8. 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.
.1952:. 12, his locality 11). -No. abundance. data.
~Freshwater lung- breathmg Gastropods

. Fossaria-parva
..Land Gastropods:

: Euconulus fulvus

- Pupilla-muscorum

-Succinea avara

: .V’allonia‘,vgracilicosta

"W - 11.. KANSAS:: NW sec. .11, T. 3- S., R.

.23.W., Norton County. - Peoria loess. (Leonard v

. 1952, 12, his.locality 12).
-Land Gastropods:
. Discus cronkhitei
D. .shimeki
_ Pupilla blandi
P. muscorum
Succinea avara
- Vallonia gracilicosta

No’ abundance data.

W -:12.. KANSAS: NE sec..10,.T. 4 5., 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

'+ §..grosvenori

Vallonia-gracilicosta

. Vertigo.gouldi paradoxa

. V..modesta
"W --13, KANSAS: NE sec..7,.T. 5S., R..24
-‘W.,:Norton.County. -Peoria loess. -(Leonard,

.1952:,12, . his locality 14).
- Land Gastropods:
: Discus cronkhitei
D..shimeki
Pupilla muscorum

'No abundance. data.

T
[

(Leonafd;

-1952:, 12, his locality 17). -
-Land Gastropods:

NO..11,: SEPTEMBER 1963

W-13:: K_ANSAS {cont.)

Succinea avara
Succinea grosvenori
Vallonia gracilicosta
: Vertigo.milium
V..modesta

"W - 14, KANSAS:.SE sec. 13,-T..18.,:R.

.24 W.,:Norton County. .Peoria loess. -(Leonard,
.1952,. p. .12, his locahty 15). -
-data.

- Land Gastropods:

-No.abundance

. Helicodiscus. parallelus
. Pupilla muscorum
~Succinea avara
~Vallonia gracilicosta

‘W --15. KANSAS:: NEséc..3,-T. .3.S., R. 27

-W.,:Decatur Couhty - Peoria loess. (Leonard,
.1952, ,p..12, hxs locallty 16)
data. - :

-No abundance

Land Gastropods:.

-: Columella alncola

- Discus. shimeki

" Euconulus- fulvus
‘Hawaiia minuscula
‘Helicodiscus; parallelus
Pupilla blandi )
-P. .muscorum
Succinea. avara

- 8.. grosvenori

Vallonia gracilicosta

- Vertigo gouldi paradoxa.
V..modesta =

W - 16.-KANSAS:: NEsec 6 T 3S..R 27
W.,:Decatr County ' Peoria loess. -(Leonard,
-No abundance data.

. Carychium exiguum
Euconulus fulvus

- Pupill.a;blandi»

- P. muscorum
Striatura milium
Succinea avara

- 8. .grosvenori .- :
Vallonia gracxhcosta
Vertigo modesta '
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"W --17..KANSAS::NE sec..1,-T..3 §.,-R..28
W., Decatur County. - Peoria loess. -(Leonard,
.1952 12, . his locality, 18) ‘No abundance data.
- Land Gastropods: ’ —

. Columella alticola

- Discus cronkhitei

D. shimeki

Euconulus fulvus™ -

Hawaiia minuscula

Helicodiscus singleyanus

Pupilla blandi

P. muscorum

- Striatura milium

Succinea. avara

: 8. grosvenori

Vallonia gracilicosta

-Vertigo gouldi paradoxa

. V. modesta '

- Zonitoides arboreus

"W - 18. KANSAS: SW sec.. 23, T. 4 S., R,
27.W., Decatur County. Peoria loess. -(Leo-"
-nard, . 1952 12, his locahty 19) *No.abundance
data. '
-Land Gastropods;

Discus cronkhitei

D. shimeki

Pupilla muscorum

Succinea avara

8. grosvenori

Vallonia gracilicosta

-Vertigo modesta

W -.19. KANSAS::NE sec..2, T..3 S., R,
31 W.,-Rawlins County. Peoria-loess. -(Leo-.

‘nard, . 1952:.12, his locality 20). - No abundance

data.
Land Gastropods:
- Discus shimeki
Euconulus- fulvus
:Pupilla blandi
.P. muscorum
Swriatura milium
Succinea avara
-S.. grosvenori
Vallonia gracilicosta
Vertigo gouldi paradoxa
V. modesta

- W.-20..-KANSAS: SW sec..2, T..3 8., 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 avara .

-8, grosvenori
-Vallonia gracilicosta
Vertigo modesta

"W - 21.. KANSAS:: NEsec 9, T..385.,-R..33

“W.,-Rawlins County . Peoria loess. (Leonard
.1952: 12, his locality 22), -No abundance data.
-Land Gastropods: L

Discus- shimeki

.- Euconulus' fulvus
"Hawaiia-minuscula

- Helicodiscus. parallelus
‘H..singleyanus

Pupilia-blandi

. P, muscorum

Succinea avara

..§..grosvenori

Vallonia gracilicosta
Vertigo modesta

W --22..KANSAS::NW sec. 20, T. 4 S.,-R.
-33-W., Rawlins' County. - Peoria-loess. -(Leonard,
.1952:. 12 .his locality 23). - No abundance data.
- Land. Gasu'opods

- Discus .cranhltei

D. .shimeki
Euconulus: fulvus
Hawaiia minuscula

- Helicodiscus parallelus
.. Pupilla blandi '

P. muscorum
Succinea avara

“Vallonia gracilicosta

Vertigo modesta

“W --23.-KANSAS::NE sec..29,- T. .3.8.,-R. 36
W . Rawlins County Peona loess. (Leonard,
. 1952.,‘ 12, his.ocality 24). No.abundance data.
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W 23: KANSAS (cont.)
_Land Gasu'opod.a ‘
-Hawaiia minuscula
' . Pupilla blandi
- P. ‘muscorum
Succinea.avara
_Vallonia gracilicosta

W -24..OHIO-INDIANA:: Old Forest bed.of
.the Ohio River. - "Near Lawrenceburg, -Indiana. "
(B}illups.,1902;;,50-52)., -From Billups* sté;emems
.it appears that the "Old.Forest'bed” is somewhere
within the immediate vicinity of the. Miami and
Ohio rivers either in Dearbom County, Indiana .
corin M1am1 Townsl’up. Hamilton 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 0.8 feet below
. the -present surface.of the:"bottom lands of the |
-Ohio" and is.several feet in depth. -It.contains
"well-preserved remains:of mammoth trees;
.these are covered with a thick layer of yellow
clay of an exceedingly hard and solid texture,
- which renders. very difficult the -extraction of
fossils .. ." Billups® list is appended, . the no-
menclature revised to.conform to. that used in
this paper. The aspect of the: molluscan fauna .

-is very modern and the-"Old- Forest bed" ‘is thought .
_-Freshwater. lung- breathing Gasn'opods;

-to be Wisconsin in age,. perhap., interstadial, .but
not certainly so. - Whether Billups* specimens
were collected in Indiana- 'or Ohio has not been
determined. -No abundance data are given.
. Freshwater gill-breathing Gastropods:
- Pomatiopsis-lapidaria
‘Land Gastropads:
.Allogona profunda
Anguispira alternata
-A. kochi
Cionella lubrica
. Discus: cronkhitei
D. patulus
- Gastrocopta armifera
- G. contracta
. Hap]otr_e_:ma concavum
Helicodiscus: parallelus
“Mesodon appressus

STERKIANA

- The.revised list follows.
. -Freshwater gill-breathing Gastropods:

-Deflance County, -"
.in a sandy deposit (loess?),. formmg the north
‘bank of the Maumee River, - at the state. gl_am
(Sterki, . 1907: 402)., -

NO. 11, SEPTEMBER 1963

- W-24:; OHIO “INDIANA (cont. )
. Mesodon elevatus
..inflectus
..mitchellianus
.pennsylvanicus
.thyroidus
. .zaletus
‘Nesovitrea cf.-N. binneyana
. Pupoides albilabris s
-Stenotrema leaii
S. stenotrema
. ?Succinea ovalis .
Triodopsis albolabris
- T. .denotata
2 T..multilineata
. T..midentata
. Vallonia pulchella
N Venuidens-ligérus

z’_z;zz"z

W -25.-OHIO:-Middletown pre-glacial depo-

“sits. - "Near Middletown, . first bottoms of the
" ‘Miami River. " (Sterki 1907:401).,

‘No.discussion
of age is given, but the reader is referred to "Ge-

-ological Survey of Ohio,. Vol. I, Warren and .

Butler Counties” which is. not especially helpful.
-No .abundance. data

- Gonicb asis- depygis
Pomatiopsis: 1apidaria

- Helisoma: trivolvis

-Land. Gastropods: ‘ . .

. Allogona profunda
- Anguispira alternata
A. kochi )
- Haplotrema concavum_
-Mesodon elevatus
"M. .thyroidus i oy
Stenotrema hirsutum e
- 8. leaii ‘ o e
Succinea sp. Soa ot
Triodopsis tridentata.

- W - 26..OHIO:. Defiance sandy deposiiﬁ(lbess")
"Four. miles: east of Deﬁance,
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“W~-26::OHIO (cont. 5
Naiades:
' . Unidentifiable fragments.
- Sphaeriidae: '
. Pisidium compressum
. P..fallax :
.‘Freshwater. g111 breathing Gastropods
- Pomatiopsis- lapidaria '
- Freshwater lung-breathmg Gastropods
Physa sp.
-Land Gastropods:
. Allogona profunda -
- Anguispira-alternata
A. kochi
: Discus: cronkhitei
. Gastrocopta contracta
~Haplotrema concavum
Helicodiscus' smgleyanus ’
-Mesodon ‘clausus
..elevatus °
. .inflectus
. .mitchellianus
.thyroidus
.-zaletus
- 20xyloma retusa
_Retinella indentata
‘Stenotrema. hirsutum
Succinea avara
~Triodopsis albolabris
-T. fraudulenta vulgata
~T. multlineata
~ Ventridens:ligerus
- Zonitoides arboreus

SEEEEE

W - 217.-OHIO:: Tinkers Creek marl. : "Along -

Tinkers Creek, . close ‘to.the line of Sm_'hmit and
-Portage Counties, -south of the station of Moran
‘of the-Wheeling & Lake-Erie’ Railroad. " ‘The
.marl is-overlain 'in one- place by "“one to several
feet.of sand and gravel, apparently glac1a1
drift.*” 'No.mention of age is-made by Sterki
_but the fact that the.marl is:overlain by sand
and.gravel, . possibly till,. may be ugmﬁcant.
- Sterki®s list (1920: 175) has- been revxsed as
-follows.
-Naiades:

. Unidentified fragments,. frequent in the top .

layer, .below the sand. - None-identifiable.

STERKIANA.

-W- 2'7 OHIO (com: )
Sphaerudae
. Pisidium adamsi
adamsi. affine
.casertanum
. compressum
-compressum laev1gatum '
..fallax
. ferrugineum
lilljeborgi -
‘nitidum’
. obtusale
..ohioense
.variabile
.walkeri
Sphaerium partumeium .
S. rhomboideum '
S..securis
‘8. .sriatinum
S. ‘striatinum stamineum
S. sulcatum ‘
Freshwater gill-breathing- Gastropods
“Amnicola limosa
- A. lacustris
A. lustrica
.?Lyogyrus:pupoideus
- Valvata sincera
-V..tricarinata (111)
. Freshw ater- lung-breathing Gastropods
. Acella haldemani
- Armiger crista
. Ferrissia. meekiana
-F..parallela '
..F..pumila
-Fossaria humilis modicella
'F,.humilis rustica ©
_F. .obrussa decampi
" ?Gyraulus "albus’ (Muller) "
Gyraulus parvus '
"Helisoma campanulatum
-H..rivolvis
“Laevapex kirklandi
-Lymnaea stagnahs Jugulans.
. Menetus dllatatus
“Physa "gyrina"
P.."heterostropha"”
‘P.. "integra”
P.."sayi"

. o .

‘b‘b‘v:u"u;u."u-u:o'u-v-c

.
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~-W-27:: OHIO (cont.)
Promenetus exacuous
. Pseudosuccinea columella.
Land Gastropods: R
. Allogona profunda : g
- Carychium exiguum -
Discus cronkhitei
Oxyloma retusa »
- 'Retinella indentata
- Succinea avara - :
- Succinea ovalis L
: Zonitoides arboreus

*W - 28..OHIO:: Castalia marl. "West.of Cas-
‘talia and east of Sandusky Bay" (Sterki, . 1920:

- 177-184), . thirty feet above. the:level-of Lake'E-.

tie, about 10 feet deep when opened, and un- -
derlain by clay. - Sterki notes that in places
, the'r.e.are pockets in which land vsnail's-are;ex-z
_-tremely abundant. -He hazards.no guess as to
the age of the deposit. - The:locality given-by
. Sterki is either in Sandusky .or Erie County,
. more probably the latter,.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 studled a.
.section of the Castalia marl (see "W -56 to-W-59)
. which had a much poorer assortment of fossils
‘but which is probably of the same - age as Sterki's
- deposit. Sterkl's list. is 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: lapidaﬁa ,
Freshwater lung- breathing, Gasu:opods:
. Aplexa hypnorum ' -
- Armiger crista
- Ferrissia ‘meekiana
‘F..pumila
.Fossaria dalli
- F. humilis modicella

\

*.W-28:. OHIO (cont.)

- Fossaria-humilus rustica
F.parva . |

.Gyraulus:parvus !

. He_:lisdma wivolvis |

:Laevapex kirklandi ;

- Physa "aplectoides”
P.."elliptica" ‘

. 'P. gyrina '

“P.. "integra”

“"Planorbula armlgera

‘ Prornenetus umbilicatellus

: Stagmcola caperata;
°S.. "nashotahensis”
'S..reflexa

“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 - '
- Gastrocopta armifera
:G..contracta '
:G..corticaria
.G..pentodon
G. .tappaniana
'G..sp.
~_ijppy_a sterkii
-Haplotrema  concavum
Hawaiia minuscula.
- Helicodiscus. parallelus
-Mesodon pennsylvanicus
"M. . thyroidus o
- Nesovmeauelequin,a
-‘-_Oxyvlomé‘ retusa
. Punctum minutissimum
_Pupoides albilabris
‘Retinella indentata
.R..rhoadsi
R. .wheatleyi
) '-Stenotrema husutum
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ush Lakemarl, - South end -
Sounty, : Ohio, . collected. by

439)-and:was: of ‘the.opinion that _
ost-W1sconsm. but the shells
extremely recent. " Baker -
441-442) and.discusses the

0). Hls rev1sed 11st follows.

rare fragments.

11) (101) (100)
athing Gastropods

sa~-decamp1
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- W-29:. OHIO (cont.)

_ Gyraulus altissimus

' G..deflectus

~G. hirsutus
Helisoma anceps striatum
H. .campanulatum '

. Physa anatina

. Promenetus-exacuous

- S;égnicola palustris

W - 30..OHIO:, Humboldt deposit, 0.4 mile

-north of BM 798 at Humboldt, . Paint Township,

Ross County, -Ohio. - The.peat above the section

has-been dated by C-14 at more than 35, 000

years'B.P..(W-773). - The.section,  as: measured

. by Reynolds (1959:. 154-155) consists of three li-
-thologic units. -Reynolds" data have been recal-
‘culated here for these three units rather than-the
-smaller samples, . 2 inches thick, .which he used .

in-his-original paper. -W-30 is-from Reynolds"

“unit 5,. collection 17, .10west-_fosSiliferous unit,
-silt, .buff, .clayey, . calcareous, slightly fossilifer-
lentified by F.-C. Baker:(1920: -
:described the deposit:in Ba-

0us,- 6 inches thlck Percentages based on 308
specimens. : :

- Sphaeriidae - - :Percent Total Indiv.

.Pisidium compressum - - o ...0.82
. .P.’nitidum pauperculum - . - - 0.64
_ 'Freshwater gill-breathing Gastropods: ‘
Ammcola Jeightoni - - 73.70
Valvata wicarinata . . = . ~12.01
~Freshwater lung-breathing: Gastropods
o Fossana obrussa.. decamp1 ' 12,27
-Gyraulus altissimus . - - 0811
~ Helisoma anceps striatum '0.64
.-Physa-gyrina - : 1,94

Promenetus-exacuous - 00.32

W --31.- OHIO:. Humboldt deposit, .same lo-

‘cality .as: W-30. - The: following .are. from Reynolds
‘unit.8,. collecuons 10-16, . middle. fossmferous u-
-n1t,.,s1lt.,gray_b1_ue, .clayey, calcareous, fossil-
iferous, 6 inches thick. -(Reynolds, 1959: 154-.
-165).. Percentages based on. 6 318 specxmens.

. Sphaeriidae: . _ . PTL
' Pisidium compressum. .- . e 4,96
P..nitidum - ‘ - 0.26
‘P, nmdum pauperculum - 4.44
" P. obtusale .. 0.01
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‘W-31:. OHIO (cont.) PTI

Pisidium variabile , .0.23
Sphaerium stiatinum  © . .. .- 0.20
S. sulcatum B o 00,12

. Freshwater glll breathing Gastropods : «
Amnicola leightoni - : 26.65 .
Campeloma cf.. C..rufum - - 0.52

Valvata tricarinata : . 38,44
Freshwater. lung breathmg Gastropods s
;Ferussra tarda S - 0,03
‘Fossaria obrussa: decampi = - - 3.66 .
‘Gyraulus: altissimus’ . . 14,64
Helisoma. anceps. stuatum .- . 3.56
Physa gynna B - - .2.29. .

W. -.32..0HIO:. Humboldt deposrt. same lo-
calrty as W-30. . The following are from Rey-
-nolds’ unit 7, collectionsi2-9, .uppermost.fos- .
siliferous unit, ;marl, ‘reddish-brown to buff,
.calcareous, . highly fossiliferous, 17 iniches thick.
(Reynolds -1959:: 154~ 155) Pe'rcentages'based ]
on 8,058 specimens. T

- Sphaeriidae S - PTI
"Pisidiumn compressurn‘ . . 0,09 .
P. nitidum ' o 0.01
-P. nitidum pauperculum ~.0.08

'Freshwater gill-breathing Gastropodsz L

W-33: OHIO (cont.) PTI
Pisidium ferrugineum ~3.73
~-P, .nitidum 2.19
- P. nitidum pauperculum 8.84
.P. obtusale ventricosum 0.51
P, .variabile ' 1.14
Sphaerium lacuste 1.56

. 8. :thomboideum 0.16
:S..sulcatum 0.57
Freshwater gill-breathing Gastropods ’
Amnicola:leightoni . ' 6.74
- A, lusmca .0.03
A. lusmca aff. precursor 2.08
A. precursor '23.18
Valvata sincera 3.24
V. .wicarinata 32,18

.Freshwater- lung-breathmg Gastropods: :
Acella haldemani . b 0.01
Fossaria obrussa decampi. 0.97
Gyraulus altissimus, '6.70
G. .deflectus. ) -0.80"
‘Helisoma anceps’ stnatum : 3.28

. H..campanulatum , 0.37

: -'Lymnaea stagnalis, Jugulans " 0.28
'Physa heterostropha R 0.8

- . Promienetus. »exacuous: Lo

©:0.27 .

"W - 34, OHIO:; Oakhurst deposit, :2. 5 miles

~ south of Galloway. Pleasant Townslup, Franklin
.- County; section 1,. unit. 4, marl, ‘gray,: with red-
. -dish oxidized streaks, fossrlrferous, 29 inches

Amrucola leightoni

Campeloma cf. -C. .rufum : ©0.01
‘Valvata- tucannata ' . 4,30

Freshwater- lung-breathmg Gastropods: : ’

.Femssxa tarda . - 0.29
‘Fossaria obrussa: decampi © .0.88
Gyraulus altissimus 22,42
Helisoma. anceps: smatum 13.01
H. .trivolvis ‘ S 00,09
Menetus: operculans multrlmeatus 10,09
-‘Physa gyrina . ¢ . 2.2
.Promenetus_ exacuous ' 2 "0. 01'.-‘

w .33. OHIO Oakhurst deposrt, 2.5 miles.
south.of Galloway. Pleasant Township,. Franklm
County; section 1, unit3, .marl, . gray,. fosslhfer-
-ous, 42 inches- thick. (Aukeman, 1960) Per-
. centages-based on 21,415 specrmens ' :
‘Sphaerudae ' - PTL.

Pisidium compressum ' T 0.28

A. lustrica aff, precursor.

‘thick, .overlain by peat. (Aukeman. 1960) .Per-
centages: based on 14, , 388 specrmens. -
- Sphaerndae : - CPTI
i "_Plsidrum compressum .1.06
-‘P ferrugmeum . 0.22
P. nitidum 1 1.98
~’P. nitidum paupercujum 5.74
: P "obtusale ventncosum - 0.13
_P. variabile 1.29
Sphaenum lacustre 0.20
S. .rhomboideum 7 0.02
.8..sulcatum 0.06
Freshwater gill-breathing Gastropods,: o
-Aminicola leightom C ' "16.27
‘A. Justrica ’ B P Y
-0.86



‘based on 12,554 spe01mens for the lower, .gray,
-layer, .and 5,755 specimens for- the. upper black,

layer. .The data for both beds are presented here
together -for- c:ornpanson » \"PTI
-Sphaeriidae: Gray . Black- '
.Pisidium sp. 13,40 2.63 |
Sphaerium sp. . . .= 1,51
S. ("Musculium") 0,11 1,02
Naiades: o
Un1dent1f1ed fragments , --trace trace
Freshwater gill-breathing Gasttopods R
Valvata lewisi 2 23. 0. 20
Freshwater:lung-breathing Gastropods .
Armtger crista 0.09 -
Ferrissia parallela .. .- 0.63
Fossana galbana ~-13.05 .6.90 .
Gyraulus altissimus 9.9381.81
Helisoma. wivolvis :0.01 0.45
Physa gyrina = +.1.02.0.97
.Planorbula aimigera_ .. =1 . trace
.Promenetus €xacuous 0.4 .3..10.
Stagnicola lanceata 0.02 0,22

S. palustris:elodes - = . St

Jefferson Twp.,

0,41

‘NO. 11, .SEPTEMBER 1963 STERKIANA ' R SR 1)
W-34:. OHIO (cont.) PTI  -W-35: OHIO (cont.) PTI
' A;._.precursor -16.98. - :Land Gastropods: . ' .Gray . Black
Valvata sincera . 3,13 ""Hawaiia minuscula - trace
V. ticarinata ' - 26.68 Mesddorn clausus - 0.02
Freshwater-lung- breathmg Gastropods:_ R . Oxyloma retusa - - -0.05
Acella ‘haldemani ‘ 0.05. -Stenotrema leaii S = 0002
~Fernssm parallela -0.04 .Succinea,,ov,alis - -0.02
_ .Fossaria obrussa. decamp1 1.56 ZVertigo ovata race -
‘Gyraulus altissimus 9.50 . . o
G. ‘deflectus” ©2.178" "W.-.36. OHIO: Souder Lake deposit, sec..3,
Helisoma anceps striatum . 2.05 . .Jefferson Twp., .Franklin County, - approximately
‘H..campanulatum ™~ 1.0.33 2.4 miles southeast of Gahanna. - (Cornejo; .1961).
. Lymnaea stagnalis Jugulans -0.01 .Cornejo’s section 1, .unit 1, .coll. 1, .clay, .blue
Physa- heterostropha 1.39 ~ gray,. resnng on gravel -2 inches. Percentages
Prom_enetus exacuous 0.81" based on 1,023 spec1mens. ,
. Sphaerndae : “PTI
W -.35. OHIO: .Orleton Mastodon sxte, :Somer- Pisidium adamsi 0.19
ford Township, :Madison County, .about'11.5 miles 'P,.casertanum 0.01
“northwest .of West Jefferson. Radxocarbon date P. compressum 1.56
8420 % 400 years B.'P. (Thomas, 1952 5; Gold- P. mitidum 2.61
-thwait, 1952: 8). .Two layers, lower, 22 inches P. variabile. 0.48
thick, gray, .impure clayey marl; upper, .13 in- - P. walkeri 1 0.01
ches thick, black, peat-like muck. LMoll_uscan Sphaerium lacustre. - 0.01
_fauna studied by La Rocque (1952). Petcentages S. ‘rh:orriboide'um ‘ 0. 09

Freshwater. gxll—breathmg Gastropods

Amnicola. lustnca :129.32
Valvata mcannata . 49,46
‘Freshwater lung- bteathmg Gasu:opods '
,Fernssta pa:allela : 0,09
varaulus aluss1mus 11,92
. Helisoma anceps stnatum 1.46 .
. Physa gyrina -0.68

‘ ‘Pr_ornene,tus_ exacyous 21,66

‘W =37, VOHIO Souder Lake deposit,.sec.- 3,
- Franklin, County, approx1mate1y

2.4 miles, southeast of Gahanna (Cornejo, 1961y.
.Cornejo's. secuon 1, unit 2,.coll. .2, .clay, peaty,
‘bluish-gray, with lenses:of light brown color, .

1.75 1nches. Percentages based on 1, 012 spec1mens

rSphaemdae ' PTI
‘ ‘.‘P1s1d1um adamsi -0.08
P..casertanum - .0.09
P. compressum ‘ 1.08,
P. ferrugmeum .0.39
P. nitidum : - 592
~'P. nitidum pauperculum C 0409 -



_Proménetus exacuous . . -
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W-37:.OHIO (cont.) N PTL W - 39 OQHIO:. Souder Lake. depos1t, sec. 3,
-. P. . obtusale.ventricosum 0.09 Jefferson Twp.,.Franklin County, .approximately
P. variabile : -0.39 2.4 miles southeast of Gahanna: (Cornejo, .1961).
. Sphaerium lacustre -0.59 .Cornejo's section. 1, unit 4, colls. 14-15; peat,
. Freshwater gill-breathing Gastropods : light to dark-biown, 4 mches. Percentages: based
Ammcola lustrica : 41.10. on 1,735 specimens. :
. Valvata tricarinata S 27,56 ".Sphaeriidae: - PTI
»Freshwater lung* breathmg Gastropods: © . . Pisidium adamsi 0.05
Acella haldemani 0.09° " P..compressum 3.45
Ferrissia parallela :0..69 P. ferrugineum 0.40
Gyraulus altissimus- ~.16. 60 P. nitidum : 4.61
Helisoma anceps striatum “1.61 P. nitidum pauperculum 1.32
.Physa gyrina - 1.97 P. . obtusale ventricosum 10.51
Promenetus’ exacuous .77 P. variabile A 0.80
P. walkeri 0.05
. W -38. OHIO Souder Lake deposit, .sec. 3 »Sphaeriurri lacustre 0.34
Jefferson. Twp. , Franklin County,. approximately Freshwater gill-breathing Gastropods
2.4 miles 50'utheast of Gahanna. (Come]o, .1961). Ammcola 1e1ghtom -20.46
.Cornejo's section ‘1, unit 3, colls. 3-13; ‘peat, A, lustrica. - 33.31
.clayey, .dark brown to black 22 25.inches.. .Per- -Valvata tricarinata .14.35
centages based on 11, 155 spec1mens.' , Freshwater lung-breathing Gasr.ropods: ‘
Sphaeriidae: PTI Acella haldemani’ : - '0.05
Pisidium adamsi 0.05 Ferrissia parallela 0.28
P. .casertanum -0.01 _Fossaria obrussa. - 0.51
P. .compressum 1.30 . Gyraulus altissimus “17.5
. P. ferrugineum 0.68 Helisoma anceps'striatum 0.97
P. nitidum 7.73 - Physa gyrina o 0,17
P. nitidum pauperculum -0.53 .Proménet'usexacuo,us__ -1.21
P. .obtusale ventricosum 0.55. o : '
P. variabile ’ ~0.69 ‘W - 40. OHIO: Souder Lake deposit, -sec. 3,
P. walkeri 0.02 Jefferson Twp.,.Franklin County, ‘approxim"ately
P. .walken mainense 10,03 9.4 miles southeast of Gahanna. - (Cotnejo, .1961).
Sphaenum lacustre 0.47 -Cornejo’ s section 1, unit 5, coll. 16; humus,
-8. rhomboideum .0.21 .-blacklsh brown, undisturbed, -2 mches. .Percent-
.Freshwater gill- breathing Gastropods ~ -ages based on 27 specimens. : '
Amnicola le1ghtom 4.52 .Sphaeriidae: . PT1
A. lustrica ..45..59 Pisidium compressum - 7:40
- Valvata tricarinata <18.92 *P.’ nitidum. pauperculum [7.40
Freshwater lung-breathing Gastropods: ‘ Freshwater gill-breathing Gastropods .
- Acella haldemani : 0.25 “Aminicola leightoni ) 7.40
Ferrissia paraliela 0,60 A, ‘lustnca_ 11,11
Fossaria obrussa .0..04 Valvata.tricarinata ~-51.85 .
Gyraulus altissimus *1.856  Freshwater-lung- breathing Gastropods ’
Helisoma anceps striatumi 1.64 Gyraulus alnss1mus -_14 81
“H..campanulatum 0..09
Physa gyrina 1.59 "W’ - 41, .OHIO: Souder Lake deposn, as‘above;
~1.85 :Comejo s section 1, .unit 6, :colls. 17-18, humus,
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“W=-41: OHIO (cont.)
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black, undisturbed, .4 inches.  Percentages based

on. 417 specimens.
- Sphaeriidae:. -~ -
. Pisidium: compressum
P. nitidum nitidum
P. nitidum pauperculum-
P. .obtusale.ventricosum
‘P, .variabile
Sphaerium lacustre
Freshwater gill-breathing Gasuopo¢
Amnicola leightoni
A. lustrica
Valvata-tricarinata
-Freshwater-lung-breathing Gastropods
Ferrissia parallela’
Gyraulus altissimus
Heliéoma; anceps striatum
.Promenetus exacuous -

PTIL

© 16

© 00 www

.63
.59
.59
L
.23
.23

.67
.08,
49,

64

.47.
-13.
.47

.43,

42

‘W --42. OHIO: SouderLake deposit, as above;
:Cornejo’s section 1, unit 7,.coll. ?lg;hurnus,
black, dismrbed,.3 inches. Percentages based on

149 specimens.
Sphaeriidae:

Pisidium adamsi
COITIpressum
ferrugineum
nitidum
nitidum pauperculum *
obtusale ventricosum -
variabile '

. .walkeri
:Sphaerium lacustre
S. rhomboideum

DO

Freshwater gill-breathing GdSI’IOPOdS '

Amnicola leightoni - -
A. lustrica
-Valvata-tricarinata

Freshwater lung-breathing Gastropods:'

‘Ferrissia parallela
:Gyraulus altissimus
Helisoma anceps stnaturn
iPhysa gyrina

Promenetus exacuous

:PTI

-0
2

.26
.13
0.

93.

4,13

1,
0.
0.

0

0

9

0.
.42,
.13
.60
.13

22
1
1
1

73
53
26.

.13
0.
.26

13

.61
27,
24.

36
56

53

‘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 underlying till, approximately 6 in-
. ches. " This unit is about 36 inches below a buried

soil from which a log has yielded a date of more

‘than 37,000 years B.P. (W-415) (La Rocque and

Forsyth, 1957: 81). .Percentagesbased on 238 -
specimens. ‘ C

Freshwater lung-breathing Gastropods: PTI
Fossaria parva 3.4
Land Gastropods:
* "Carychium exile canadense” 11.4
Cionella lubrica = . 0.3
. -‘Euconulus? sp. ‘ ‘ 0.3
Helicodiscus sp. 0.8
Helicoid, undetermined fragments LT
" Stenotrema sp. ' : 3.8
Succinea’ av ara ‘ © 16,4
S. gros{/enori" - © 32,0
Vallonia gracilicosta o 3.8
Vertigo alpestris oughtoni " © 26,1

W --44. OHIO: Sidney Cut, data as-for W-43.

‘Measured section, unit3, silt, brown, fossilifer-

ous. .Percentages based.on 286 specimens. .Unit

-3 is only, 6.inches. thick and also below the dated
- log mentioned above (W-43). " '

-Land G astropods: ' PTL
B "Ca‘_ryvchiu'm exile .c__anadevnse" 3.8
Cionella lubrica ‘ : 0.4
Columella alucola 3.8
Deroceras? sp. : 0.4
- Discus cronkhitei 0.4
Hawaiia minuscula : C 1.4
" Stenotrema sp. - -2.8
Succinea avara’ ' 20.6
Succinea grosvenori ‘8.4
Vallonia gracilicosta . 26.5 .
-Vertigo alpestris oughtoni. - 31.5

‘W - 45. OHIO: Newell Lake deposn', ‘Union
Twp Logan County, sec. .11, R, 13, -Twp. 4.
Secrlqn 1, unit 4 (loyve_rrnost unit), -marl, .fine,
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‘W -45:-OHIO (cont.)
porous, shghtly coherem, pale yellowrsh brown,

. ,collectrons 3-23 (Zrmmerman, 1960 17). .Per-
| centages based. on 20,100 specunens o
' ‘Naiades: . .PTIL.
Anodoma margmata -fr_a'gment,s :
. Lampsrhs radiata srhquordea : :.0.01 ..
=Sphaerudae ‘ oo
- Pisidium casertanum .0..02
P. compressum 0.01
P. ferrugineum 2.81
P. nitidum 3.38
P. nitidum pauperculum .0..01
P. .obtusale rotundatum’ 0.01
. ‘Sphaerium lacustre. 0..01
S. sulcatum ' 0,05
“Freshwater gill-breathing: Gastropods B
 Amnicola lerghtom . 16,67
A. lustrica 22,51
Valvata. tricarinata 26.79
Freshwater lung-breathing Gastropods: o
- Acella haldemani ' 0.25
-Ferrissia parallela. +0.13
Fossaria obrussa .0..01
F. obrussa decampi 5.45
-Gyraulus’ altissimus 14.86
"Helisoma anceps striatum 2,54 .
H. campanulatum ‘ .0.13
Lymnaea stagnalis jugularis 0..01 .
Physa “sayii" : 3.74
Promenetus -exacuous _ 11,40
Pse‘udos‘uccinea,>c01umell_a - _"0.01

‘W-46. .OHIO::Newell Lake deposn Umon
Twp. , -Logan County, - sec. 11,.R., 13, Twp. 4.
-Section 1; .unit 3, mail, .fine, . porous moderate-
1y coherem dark yellowrsh brown. collections'2
and upper-hailf.of.3. (Zrmmerman, 1960 7).
Percentages based on. 949 specimens.

-Nalades . -PTI
‘Anodonta marginata 0,31
-Lampsilis radiata s1hquo1dea . 0..‘0_1 -

-Sphaeriidae: o
-Pisidium compressum .0..84
P. ferrugineum . 0.21
P. nitidum 5..69
P. nitidum pauperculum .0.21,

STERKIANA
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W-46:. OHIO (cont.) PTI
: Sphaerirrm lacustre 0.31
-S. .sulcatum -0.21
_Freshwater-gill- breathing Gastropods
.Amnicola lerghtom - 17.38
A. lustrica 727.81
‘Valvata ricarinata 012,22
.. Freshwater lung-breathing Gastropods: o
_Fos.,ana obrussa 0.01
F. obrussa decampi 5.58
Gyraulus altissimus . 23.170
Helisorna’ anceps striatum -2.10
. H. campanulatum . 0.21
Physa "sayii”. . 2.95
Promenetus exacuous ©:0.10
20.21

Pseudosuccinea cohrmella

‘W-47. .OHIO: Newell Lake deposit, as above.

.Section 1, unit 2 (uppermost fossiliferous unit),

‘humus, compact porous. noncalcareous brown-
. .1sh black; "collection ‘1. (Zimmerman, -1960:.17).
.Percentages based on 92'7 specrmens.

-Narades P11
Anodonta marginata 0.01
Lampsrhs radlata srhquordea .0.01

Sphaerndae :

‘Pisidium compressum - .0.15

. P. ferrugineum 0,10

¢ P..nitidum = , 7.01,
P. .nitidum pauperculum : ,-0.10

_ Sphaerium laéusrre . 0.01
. S. sulcatum .0.10

Freshwater gill-breathing Gastropods A

' . Amnicola leightoni 15.64 -
A, lustnca .15.85.
Valvata, tricarinata 28.26

-..Freshwater lung breathmg Gasuopods: '

' fAcella haldemaru - .0.01
Fossaria, obrussa 10.01
Gyrau]us a1t1351mus +22.86

. Helisoma ancéps striatum 1,29
H. campanulatum = 0.01
Physa "sayii" 1.40
Promenetus exacuous 0,32

+Land. Gastropods :

Hawaiia. mrmrscula 0.10
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W -.48. OHIO: Jewell Hill deposit,. W 1/2,
SW 1/4, sec. .31, Liberty Twp., ‘Logan County.
Section 1, un1t4 .collections.1-6; marl, . buff,
.pure, -very fine; the.collecuor_ls are from the.
uppermost foot of this unit.- (Mowery,-1961).
Percentages -based‘ on 5,968 specimens.

-.Sphaeriidae S PTI
Pisidium casertanum . 0,63
- P. nitidum R PR L
P. obtusale rotundatum : 0.38
Freshwater gill-breathing Gastropods T
.Amnicola leightoni - : 6.19
A. lustrica - 24,06
Valvata wricarinata SRR N 1)
Freshwater-lung-breathing Gastropods: '
Arrmger ‘crista +0.30
_Fossaria obrussa ~10.43
. F. .obrussa decampi - 4.20
Gyraulus altigsimus - : 21,88
Helisoma anceps striatum 2,22
. H. campanulatum = " .0/65
Physa gyrina . 14,32
Promenetus exacuous. - 0.51
Land Gastopods: .
‘Gastrocopta pentodon 10.31.
Succinea ovalis : .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,. interstrati-

fied with dark gray marl. (Mowery, 1961).
Percentages based on 1,011 apec1mens .

Sphaerndae . - -PTL.
Pisidiumn casertanum. . . 4,74
P. nitidum 0,29
P. .obtusale rotundatum, : 1.28
Freshwater gill-breathing Gastropods Y
Amnicola leightoni ' 1.38 -
A. lustrica o -2.07
‘Valvata tricarinata 7,12
Freshwater lung-breathing Gastropodﬁ‘ '
Armxg_er ‘crista i 1,78 -
-Fossaria obrussa 16,71
F. obrussa decampi : . 5.13
- Gyraulus altissimus . . 1.28
Helisoma anceps striatum. : . 0.89.

H. campamulatum ‘ 0:19.

‘cality as’ W-48

STERKIANA

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

Land Gastropods: '

~ ‘Gastrocopta pentodon
Succinea ovalis
Verugo ovata

-39

-1.18
01,28

.3.85
2.86
-3.06

W - 50..0HIO:.Jewell Hill deposit, .same lo=

cality as W-48.

) Section 1, unit.6, .collections
-9-22; marl, medium light gray, coarse, silty,

.interbedded with many thin peat lenses. (Mow-

ery, 1961). Percentages based on 13,898 spe-
cimens. e : ‘ ‘
-Sphaeriidae: " PTI
" Pisidium casertanum 2.53
~P. nitidum 1.14
P. .obtusale.rotundatum 0.89
‘Sphaerium lacustre 0.46
Freshwater gill-breathing Gastropods .
-Amnicola:leightoni ' 6..00
A. lustrica - 1.99
Valvata tricarinata : 5,71
Freshwater lung-breathing G astropods; .
Armiger crista - 0.46
Fossaria -obrussa 21.44
F. .obtujésa décampi 2.54
Gyraulus altissimus. - 44,60
Helisoma anceps striatum 0.71
H. .campanulatum 0.33
H. trivolvis 0.46
-Physa gyrina 4.09
-Promenetus- exacuous 2.35
Stagnicola umbrosa 0.40
Land Gastropods: '
;Gastrocopta pentodon .0.37
. Succinea ovalis 1,97
- -Vertigo ovata

1.46

‘W - 51, .OHIO: Jewell Hill depbsit, sameA lo-

Secnon 1, unit 7, collecnons
23-25; humus, black .porous, blocky, few lenses

of gray marl. '(Mowery, 1961). Percentages

based on'2,465 specimens. o

-Sphaeriidae: PT1
Pisidium casertanum 1.13
P, nitidum 0.24
P. obtusale rotundatum * 0,16
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W 51::0OHIO (cont.)
Sphaenum lacustre

Amnicola Jeightoni
‘A, lustnca
Valvata mcannata

P R N

‘Freshwater lung- breathing Gastropodo: e

Armlger ‘crista -
+ Fossaria obrussa ' :
-F..obrussa decampi "’
. Gyraiilus altissimus - -
- Helisoma.anceps stnatum
H. tr1volv1s
Physa gyrina
Planorbula armigera
Promenetus €xacuous
Stagnicola. umbrosa
Land Gastropods
 .Carychium. “exile"
Gastrocopta pentodon
Succinea avara '
8. ovalis
‘Vertigb ovata

STERKIANA

PTL
: 0,08
Freshwater gill-breathing. Gastropods RREC

0.24
0.20

" 0.08

‘

0.28

% 32429
©.8.23
30 NGE

0,04

"-1-10.412f.
2.39°
. 1.50-
2 0.64
.. 0.28

1.33

T 9,04
v 1.66

5.47

3'7'7

W - 52, .OHIO: Aultman deposu:, NW 1/4

sec, 30, R. 8 W., .T. 12'N., Lake Twp.,
County. Section 1, -unit 2, .coll.2.%;silt, dark -
blue gray, sandy, with some fine gravél and plant
-remains, .in small.depressions :of outwash surface

- Vertigo morsei

‘2-inches thick. (Sheatsley, . 1960) Percentages
‘based on 667 spec1mens : )
.Sphaemdae “PTL
Pisidium. casertanum “7.64
" P. ferrugineum . 0.29
P. nitidum 1.34
- P. obtusale rotundatum- - .0.14
‘P. obtusale ventricosum (014
P. variabile 0,14
Freshw _atér: lung-breathing Gastropods; .
- Fossaria .obrussa decampi T 1,36
“Gyraulus altissimus - ' 0 59j
Land Gastropods: '
‘Retinella sp. 0. 14
Succinea avara - 16,49
corl.64

W - 53, OHIO: Aultman deposit; same lo-

cality as'W-52. .Section 1, unit3; colls. 3.1- .

i

N

-Stark

“W-53; .OHIO (cont.)
+-3.4; peat, 'light gray brown, marly, grading in-
~to unit.4 above, .8 inches-thick. {(Sheatsley,

. Vertigo morsei

- W. - 54, OHIO: Aultman deposit; same loca-
‘lity as‘W-52. -Section 1, unit 4, colls. 4.1~
.4.10; marl, light to medium gray, peaty, grad-
~-ing into unit 5 above;:21 inches th1ck (Sheats-
-ley, .1960). Percentages based on 10, 137 spe-

cimens.

. Sphaerndae;

-P1s1d1um casertanum

. compressum

. ferrugineum

nitidum
nitidum.contortum
nitidum pauperculum
.obtusale rotundatum
.obtusale ventricosum

.variabile

. - .

'U"U‘u'd_‘d.‘u"uro
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-1960). Percentages based on 4,149 specunens.
"Sphaeriidae: ) PTI
'Pisidium casertanum 0. 04'
'P._compressum 10.02
P. ferrugineum LTl
~ P. nitidum 11.08
" P..nitidum contortum’ 2.53
P, .nitidum. paupérculum 1.39
P. obtusale rotundatum 2.91
P. obtusale ventricosum .0.79
P. variabile 0.41
P. walkeri 0.07
- Sphaerium lacustre -0.07
S..thomboideum 10.04
. S. sulcatum O 0.04
_Freshwater gill-breathing Gastropods: .
" Amnicola walkeri ’ 0.24
.Valvata lewisi ) -0.62
Freshwater- lung - breathmg Gastropods:'
' Armiger crista ~ ., .0.04
" Fossaria obrussa decampi .46.54
Gyraulus deflectus - "~ 0.61
Helisoma anceps’ stnatum 0:72
H. .campanulatum’ 0..09
Land Gastropods:
‘Retinella sp. 0,57
'Succinea avara 4.72

. 0.38

PTI
0.38
0.07
5.36"
29.51
3.51

© 2,38

.0.16

RN
:0.86.

——
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‘W-54:. OHIO (cont.)
P. walkeri
- P. walkeri mainense
Sphaerium lacustre
'S. rhomboideum
S. sulcatum

Freshwater gill-breathing Gastropods '

Amnicola walkeri
Valvata lewisi
Valvata tricarinata

Freshwater lung- breathmg Gastropods;~

Acella haldemam
Armiger- crista’
Ferrissia parallela
.Fossaria obrussa decampi
‘Gyraulus deflectus
Helisoma anceps stnatum
* H..campanulatum

‘Land Gastropods:

~ .Gastrocopta tappaniana
Retinella sp. ’
Succinea avara .
Vertigo morsei

W - 55. OHIO: Aultman deposit; same loca-

STERKIANA

0.04
- 0.14

0..89

- 0.09

.0.16

1.24
.-1.43
0.05

0.09

0..06

00,07
21.87
1.23.
. 2.80
©.0.85

0.03
-0.01

©0.92

0..04

-lity as:W-52. .Section 1, unit 5, coll. 5-1;

.peat, .dark brown at top, .light brown near base;. -
grades-into overlying soil above and into marl

below; 8.5 inches thick. (Shearsley, 1960)

Percentages based on 780 spec1mens '

-Sphaeriidae
Pisidium compressum
. .ferrugineum
-nitidum
-nitidum. contortum
nitidum péuperculum
.obtusale rotundatum
obtusale ventricosum
wvariabile o
walkeri mainense
Sphaerium rhomboideum
_S. sulcatum ‘
"Freshwater gill-breathing Gastropods.
‘Amnicola walkeri
Valvata lewisi
V. uicarinata

-ujbw:o:cfd-u‘o

- Freshwater lung-breathing Gasr.ropods: S
. L1320

:Fossaria obrussa decampi -

PTI
0.25

1.41

33.58

6.79 .

3.33
:0:.25
3..07

- 0.12 .

0.25
0.12
0.12

S 1.28

:1.79
0.12

- garetta Twp.

W-55;. OHIO (cont,)
Gyraulus deflectus
Helisoma. anceps striatum
-H. campanulatum

Land Gastropods:

:Succinea avara
- Vertigo morsei

N S

PTI
1.66
2.17

.0.12

0.64
0.12

W - 56. OHIO: Castalia deposit; NW 1/4 Mar-

, :Erie.County. - Unit 1 of section, -

collections -1-6; marl, cream-colored, Chara
stems and nodules; some clay in lower 6 inches,

. minor amounts of sand and peat lenses in upper
'6 inches; masses-of tufa irregularly located

throughout unit; 12 inches thick. (Clark, .1961).

.Percentages based on 5,883 spec1mens
--Sphaeriidae :

Pisidium. casertanum
Freshwater’ g111 breathing Gastropods
- Pomatiopsis 1apidaria -

.F);eshwater lung- breathmg Gastropods

 Ferrissia parallela
: Fossana humilis, modxcella
“F. obrussa decampi
Gyraulus altissimus
Helisoma. trivolvis -
Physa gyrina
Planorbula armigera
Land Gastropods: ‘
" .Carychium exiguum’
C. ."exile canadense”
Euconulus fulvus .
Gastrocopta contracta
G. tappamana o
Hawaiia ‘minuscula
Helicodiscus -parallelus
Nesovitrea binneyana.
Oxyloma retusa -
Punctum minutissimum
_Retinella indentata |
-Swobilops labyrinthica
Succinea avata' . -
Vertigo milium
- V. .morsel
Zonitoides arboreus

PTI
1.29

0.03
1.64
.0.42

111.09
30,23

0.06
10.21

- 3.63

20.32

'1.80
:0.16

1,64

1 8.02
2.03 -
:0.90
0.15
0.96
0.84

1.03

2.26

1 0.08

0.64
0.25

0.16

‘W..- 57. OHIO: Castaha deposit; same loca-
hty as: W 56. -Unit 2 of section, collections
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-W-57::OHIO (cont. )

7= =10; peat ‘black, 8 little. sand and tufa inter-
‘bedded, .wood fragments '8 ingches:thick. (Clark,.
Percentages based on. 3, 882 spec1mens..

: i . PTI

11961).

-Sphaeriidae:

-, Fossaria ‘humilis modlcella

- Pisidium_ casertanum

: ‘Freshwater lung- breathmg Gastropods

Armiger crista
Ferrissia. parallela

-'F. .obrussa decampi.
: Gyraulusv _alussunus o

Helisoma trivolvis

"Physa gyrina

Planorbula armigera

Land Gastropods:

. Carychium ex1guum

C.."exile canadense"
Euconulus-fulvus

Gastrocopta contracta: .

G. .tappaniana

- -Hawaiia minuscula

Helicodiscus-parallelus

‘Nesovitrea binneyana -

Oxyloma retusa
Punctum minutissimum

. Retinella indentata -

lity_as W-56.

- ,_Snobllops labynnthlca-g ‘

Vertigo milium
V. morsei

Zonitoides arboreus

. STERKIANA

-:-,,1..95_ o

.0..05

s 4.01

:0.02
7..:59

25..09
20.20 .
11,28 -
. 971
.19.29
o -2.11
:0.33 . .
. 1.08 .
C.0.43

.2..67
1,72

L 0.46
0.90
. 1,28

1,10

1.64..
L 0.56,

1.08. .
70.43;'

"W -.58. OHIO:. Castalla deposn same loca- »
Umt 3 of secnon, collecuons ’

11-28; marl, ,cream-colored and gray wvery

sandy in lower2 inches; 36 inches thick. (Clark.
Percentages based on 17,037 specunens.
© - PT1

1961).

" .Sphaeriidae:

Freshwater:lung- breathmg Gastropods

; Fossana humilis modlcella
F. obrussa decampi -

Pisidium casertanum’

.Freshwater gill-breathing. Gastropods

:Pomatiopsis-1apidaria

Armlger crista
Ferrissia parallela

Gyraulus altissimus -

Helisoma trivolvis

10,99
- .0.38
: 0 .19

..0.45
. 0.08

24.14

oo 0004

¢ i

W-58: OHIO (cont.)

Physa gyrina
.Planorbula armlgera '

Land Gastropods
Carychmm exiguum-

C. .Jexile canadense

Euconulus- fulvus

Gastrocopta contracta
tappamana

- _Hawana ‘minuscula
:Hehcodlscus parallelus .
. Nesovn_r_eabmney_ana :

Oxyloma retusa .

. Punctum minutissimum
Retinella indentata:
. Strobilops labyrinthica
" Succinea;avara . '
- -Vertigo milium
. V. .morsei.
" Zonitoides, arboreus. -

‘ <Arm1ger crista’
Ferrissia patallela :

Fossaria humilis mochcella

F. obrussa: decamp1
-G yraulus alnss1mus
..- Physa gyrma ‘
Planorbula armlgera
Land Gastropods :
.Carychium exiguum

-'C. ."exile canadense”
.Gastrocopta contracta, :

tappamana
’ Hawaua minuscula

.Helicodiscus -para-llelus
Nesovitrea bmneyana

".. Oxyloma retusa

‘Retinella indentata

_ NO. 11, .SEPTEMBER 1963.

PTI
11.55

0.16

6.73
0.01

0,12

0.52

7.95°
1.10

-0.76
0.28
1 4.27
0.15

©.0.32
.0.68 .~

.0.21
0.01
1,73

©:0.09

, ;w 59 OHIO Castaha deposxt same loca-
. -hty as: w- 56 Unit 4 of section, collecnons 29-
. -30; humus black, fine- gramed 4 inches [thk
(Clark, 1961) Perce_ntages ‘based on-1, 880 spe-,
scimens. LT T e S e
" sphaeriidae:
.. Pisidium casertanum: - :
. . Freshwater gxll breathmg Gasuopods
Pomauopsm lapxdana o
.Freshwater- lung breathmg Gastropods

- PTL
.0.26

2,34

©.0.37
0.26 .
~0.10.
13,08
2,54

4.46
. 0.37

. 15,95
L. 0,10 -

3.56

-+ :13.93
. a1.80
14,25
"0.58

72,87

"5'1~11,

v
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W-59: OHIO (cont.) .
2.34

" Swobilops-labyrinthica

Succinea avara ) 0.15

Vertigo milium . 0.15

V. morsei - 1.11,
Zonitoides arboreus - .°0.74"
‘W --60. .OHIO::Cleveland loess. .-Loess exs

-posed above gravels in'large pit.of the Cleveland

Sand and Gravel Co., just south of Garfield Park,

:at the southeast margin of.the. city of.Cleveland,
Cuyahoga County. (Leonard, 1953::372). His .
sample 2, species in lower (Farmdale'7) loess. ;
No abundance data.
.Freshwater-lung-breathing Gastropodg

Anisus pattersoni

Fossaria dalli grandis

‘Gyraulus parvus

‘Helisoma anceps

‘Menetus sp.
.Land Gastropods:

Carychium "exile canadense

Cionella lubrica

Discus mc ch_ntocki

Euconulus-fulvus

Hawaiia minuscula

.Hendersonia occulta

‘Pupilla muscorum

Strobilops-labyrinthica

‘Succinea grosvenori

'Vemgo alpestris, oughtonl

V. pygmaea

W -.61. OHIO: Cleveland loess. -Same lo-
cality as"W-60. (Leonard, 1953:.372)." His
sample 3, species-in lower part .of pro-Taze- .
well loess; and sample 4, species.in upper pa.rt ,
of pro- -Tazewell loess. - These WO units are .
listed together here.as they contain exactly the
same species, ‘No abundance data.
-Land Gastropods: :
‘Catinella gelida
‘Cionella lubrica
.Columella.alticola
Discus patulus -
.Euconulus fulvus
Hendersonia occulta:
_Pupilla miiscorum

- River.

STERKIANA R et

W-61: OHIO (cont.)"
Stenotrema leaii
Succinea grosvenori -

-, Vertigo alpestris:oughtoni
V. pygmaea ' :

W 62 INDIANA Mamnsv1lle section: 'NE
1/4 sec. 31, T.,12 N., R..1E. , Morgan Co.

,(Marunsvule Quadrangle), southwest wallof a
.small pit-used for borrow in highway construction
. 1.5 .miles northwest.of Martinsville.

Fossilifer--
‘ous laminated silt and sand about 2 meters thick
is overlain by nonfossﬂlferous sand; stratification

-resembles- that.of. floodplam sedimentation. .Base

of :the unit overlies. s11tstone ‘bedrock and is-about
8 meters above the present floodplain of Whrte
.The entire unit.is prob_ably.correlarlve
with terrace sediments of Wisconsin age else-
where along the Valley. (Wayne, 1959:.14, 16).
His assernblage F. Percentages based on. 197 spe-
cimens. - :

Land Gastropods: ‘ - PTI

Anguispira alternata J10.2
Catinella gelida :30.4
Cionella lubrica : 0.1
Columella.alticola ‘ 5.6
Deroceras laeve : 0.1
Euconulus fulvus - . -11.2-
G asu'ocopta arm1fera K 0.1
Hendersonia occulta 11,2
Punctum minutissimum. - . . . 3.0
Pupilla muscorurmi’ ' .- 1.5
Succinea ovalis .. .20.3
Vertigo gouldi hubrrchu ' 3.0

V. modesta ) 3.0

- 63. INDIANA: Thompson Branch section:

NE 1/4NW 1/4'sec. 36,.T. 12 N., R. 9 W.
,-Vlgo. County (Seelyville Quadrangle); road.cut’
.at Terre Haute. (Thornbury and Wayne, 1953:
.88). Fossiliferous 1oess of Wisconsin age which
is-poorly exposed along the east side of.the Wa-.
-bash Valley. (Wayne, 1959 14, 1.6), his assem-‘
‘blage G. Percentages based on. 150 specrmens._‘
-Land Gastropods: L P’-I’I'

‘Catinella gelida 23.4
Columella alticola 0.7
‘Gastrocopta armifera 16,0 -



‘W-63: . INDIANA (cont.)

‘Hawaiia minuscula . .~ - 3.3
Nesovitrea electrina ©. -0 0.0
Punctum minutissimum ~ : ., . 3.3
Succinea ovalis ... . . LS 2.0
Vallonia. gracﬂlcosta R | N

Vertigo elanor T T e ':5..3~

H-W 64, INDIANA Watson Farm section:: SE
1/4Nw 1/4SE1/4sec 27 T 11 N., R, 3 E.,

Johnson, County (Frurtdale Quadrangle), .4 miles

east.of Morgantown along a small’ tributary: of .
-Lick Creek. .Fossiliferous-datk brown. to gray
.calcareous sandy.silt about a.meter thick, re--
~sembling a floodplain sediment, .overlies un-

‘weathered till and is: overlaiii by calcareous la- ..

minated clay, silt, ;and’ sand -The:exposure is

a few hundred feet southeast of :the. Wrsconsm co

glac1al boundary. .The:fossiliferous part of the

section. prob,ably/rs a sediment of- w_rsconsmt age .
- that was deposited in a small valley, eroded'in’
till and gravel of Illinoian age. (Wayne, . 1959‘.

14, .16), his assemblage H. Percentages based
on 772 specimens. : : S
Freshwater-lung-breathing Gastropods:  :PTL.

Fossaria parva : 11,8
Land Gastropods: . .
. :Carychium " ex11e canadense .. 10.2
. Catinella gelida o . 10.2
. Cionella lubrica B 3.7 .
‘Columella alticola . : 10,1 -
‘Deroceras-laegve . - .. - 1.8,
Discus cronkhitei . - CLT.8
. Euconulus. fulvus U Y
- .Gastrocopta.armifera . - L RS 01
‘H endersonia occulta e _\14'.'3_‘
Nesovitrea electrina : 1.9
Oxyloma decampi gouldi 6T
Punctum minutissi_murn o 3.7
. .Pupilla. muscorum 3.8
Stenotrema.leaii. . . v 2.2
Succinea grosvenori - L1.0°
Vallonia albula c 1.9 .
Vertigo alpestris:oughtoni 0.3
V. .elatior 3.5
A mpdesta 0.1

W -65. INDIANA: Lick Creek séction: SE

STERKIANA

. -as‘well as:snails.
; ;-assemblage 1. Percentages based on 555 spe- '
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W-65: INDIANA (Cont )
1/4 NE 1/4 NE 1/4 sec. 23, T. 11 N.. R. 3 E.,

.Johnson County (Trafalgar Quadrangle), 2.25

miles south of Trafalgar along the bank.of Lick

. .Creek (Thornbury and Wayne, 1957: 24~ 25)
..Two beds- ‘containing organic debris are present

between a single:till of Wisconsini age and-an
underlyrng paleosol on till of Ilinoian age. .The
upper of these two zones :contains leaves of Pi-'
‘c ea, Sallx(") and Arctostaphylos(’)
{(Wayne; .1959:.14, 16), his,

‘cimens.. | - S s
,Land ‘Gastropods: * R ’ ©LPTL
Catinella gelrda Lo » '16.9
‘Cionella lubrica oo . . 4.3
- Derocetras: laeve - . : . ‘1.8
-Dtscus cronkhrter B T |
. Euconulus. fulvus -~~~ - 18,4 -
~G.aswocopta‘armifera’ - .. .+ :13.0
Hendetsonia occulta . ' 7.4
--Nesovitrea electrina’ S0 1.8
Punctum mmuussunum : o 22,4
- Pupilla muscorum =~ = - 0.4
. Stenotrema leaii o © 0.5
Valloma albula - . i S 4.1
Vertigo elatior s 0.4
V. .gouldi’ hubrichti S 23.2

V. ,modesta,". 0.4

Ty -

W 66, INDIANA:: Clayton section:: NE 1/4

: I'NW 1/4'sec. 26, T. 15'N., R 1w, , Hendricks
‘County (Plainfield Quadrangle) 2 mlles north-
-east of Clayton, ‘along, southwest bank of the West

. Fork of. Whrte Lick Creek (Thornbury and Wayne,

. .1957:.4-5)i

A s1ngle bed of. fossrhferous ‘massive

gray silt about.30 centimeters thicK is part. of a
ser.of swratified sed1ments that separates two till
‘beds of Wisconsin age.
‘his asSembl_age, 1.

(Wayne 1959: 14 17).
Percentages- based on 480 spe-

, cimens, :
‘Land Gastropods:: , - PTI
' Catinélla gelida - 32:3
Columella alticola . 9.6
Discus-cronkhitei : 3.1
Euconulus fulvas - : - 0.6
_ Pupilla. muscorum ' S
Vallonia albula . "' 4.2
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W-66: INDIANA (cont.)

Vertigo alpestris. oughtom 10.8
V. elatior 0.2
87.5

V. -modesta

‘W - 67. INDIANA: Buckhart Creek section:
'SE 1/4 NE 1/4 sec. 8, T. 11 N., R. 4E,,
Johnson County (Franklm Quadrangle). stream

cut about 500 feet rorth of Indiana Highway
252 and 1.5 miles east.of Trafalgar ( Thornbury .
and Wayne, -1957::26+-27). - A fossiliferous silt
separates two fill beds -of Wisconsin age in this
.section, -as well as-in sgveral other similar sec-
tions nearby. ‘Wood at.the base of the exposure
is embedded in weathered till of Illinoian age..
(Wayne, ,19&\9. 15, 17), his asgemblgge K. "Per-
centages based on 467 specimens. -
.Freshwater lung-breathing Gasrropods PTI

Fossaria parva 14.5
Land Gastropods: E
‘Catinella gelida 22.5
Columella altcola 4.3
Deroceras laeve 7.4
Euconulus -fulvus 0.6
Gastrocopta pentodon ' 0.9
Nesovitrea electrina 0.4
Pupilla muscorum 0.2
_Stenotrema leaii 0.6
Vallonia albula 4.1
Vertigo alpestris oughtoni 4.3 -
V..ovata ' 39.6

‘W-.68. INDIANA: Flat Rock River section:
-NE1/4NW 1/4 sec. 4, T. 12 N.,'R. 9E.,
Rush County, stream . cut 3 miles northwest of
M11roy (Wayne, Thornbury, -and Goldthwait,
.1955: :25-26). ‘A fossmferous .,11t bed about 5
centimeters thick separates two till beds.of -Wis-
‘consin age, the basal one of which ov_erhes.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. 11N.,

" 1/4 sec. 33, T. 34N.,
(Ege Quadrangle), -Baltimore »a_nd Ohio Railroad

STERKIANA L antienie 45

‘W-€9: INDIANA (cont.)

‘R. T.E., Shelby County (Hope Quadrangle), near
the west.edge of the village of Norristown (Mur-
ray and others, 1955:.35-36). - In.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. Percemages based

on 218 specimens.

.Freshwater lung-breathing Gastropods: PT1

Fossaria parva : ' 4.6
Land Gastropods:

 Catinella gelida 21.1

Columella alticola 3.2

Deroceras laeve - v 2.7

- Discus cronkhitei . 8.7

‘Euconulus fulvus - 0.5

Pupilla.muscorum 3.7

Vallonia albula - -13.8

V. -alpestris oughtoni . : 0.4

V. elatior _ . 41.3

5

V. modesta 5.

W - 70. INDIANA: NE 1/4 sec. 14, .T. 13 N.,

<R, 2W., Wéyne County; exposure along a creek

bank 2.5 miles southeast of Centerville (Wayne,
Thornbuwry, -and Goldtiwait, 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 (1958:31) suggests that they may be older.

(Wayne, 1959: 15,.17), his assemblage N. Per-
centages based on 225 specimens. -

‘Land Gastropods: ‘ ' ‘PTI
~Catinella gelida ' 89.0
_Gastrocopta armifera Pl 2.9
G. tappaniana 0.9
Punctum minutissimum . 6.2 .

. Vertigo elatior- A 2.2
V. .gouldi hannai - 0.4

W -71. INDIANA: Avilla section: .SW 1/4 NW
,'R. 11 E., Noble County

cut about 7 miles west of Garrett. .Till is over-

- lain by fossiliferous:calcareous sandy marl about

115 centimeters thick, .which in turn is overlain
by.about 2.5 meters of laminated silty clay,
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W-71: INDIANA (cont.)

presumnably a deposit-of an ice marginal lake
: (Wayne, Thornbury, and Goldthwait, 1955:9).
‘(Wayne, :1959:.15, 17),his assemblage O.

Percentages: based on 600 spec1mens

Sphaerudae Core - PTI
‘Pisidium sp. - - - . 001

: Freshwater lung-breathing Gastropods '
:Fossaria parva . .69.7

- Land Gastropods: ' n
.Catinella gelida 30..0

Deroceras laeve | : : 0.2

W -12, -INDIANA: Fremont Ditch section: NE,

. corner SE'1/4 sec. 2, ‘T. .37 N., R. 14 E., .Steu-
- ben County (Angola.Eas t Quadrangle), 3 miles

'southeast of Fremont,.ditch bank exposure beside

culvert. Peat and marl overlying till have been

buried beneath’ gravelly sand, presumably glacial

outwash, that slumped when a buried ice block
" melted. -Radiocarbon dates from both the Wash-
- ington and Mlclugan laboratones indicate that
.the marl and peat were dep_os;ted about 13,000

years ago. (W:57,.W-65, M-350). (Wayne,
1959: .15, 17y, his assemblageP ' )
. Sphaernd ae:
-Pisidium.sp. *abundant
Freshwater 'gill-breathing Gastropods: ‘
‘Valvata;sincera =~ - . common
V. ‘tricarinata ~common
Freshwater lung-breathing Gastropods: ‘
-Fossaria obrussa. decamp1 ’ common
.Gyraulus alnsmmus ‘common

-W - 13, .OHIO: .Oxford Cut:; along Bull Run,
0.5 mile west of U.S. Highway 27,:NE1/4 SW
“1/4 sec.'26, T..5N., R. 1 E.,: Oxford Twp.,
-Butler County. The Oxford Forest Bed underlies
70 feet of late? Wisconsin till: Mollusks'and

119,980 ¥ 500 years (W-92).

NO. 11,.SEPTEMBER 1963

W-173: OHIO (cont.) - N
insects occur in the thin basal forest layer.

‘T wenty-five.spruce logs from the till show de-

creasing width of growth rings from birth, .intezr-
preted as indicating approach of the annihilating
glacier. Radiocarbon dates from logs in the till
gave ages of "at least 15,.000" years (C-465) and
~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 soil.
‘His revised list and abundance data follow.
* Freshwater: lung breathing Gastropods

_Carychium exile
-Columella: alticola

Discus -cronkhitei

Euconulus -fulvus

Gastrocopta. armlfera ,
G. .procera’ i

"Hendersonia occulta

Pupoides ‘albilabris

.Zonitoides arboreus

_Fossaria? sp. (listed as common
"unidentified shell" by . '
Long).. '

-Land Gastropoda:
Anguispira alternata .1 only

fairly common

-very abundant

abundant

fairly common
.8 specimens
6 specimens
.very abundant

Nesovitrea electrina -1 only
Oxyloma retusa - fairly common
~Pupilla-"blandi”(?) ‘common

_P. muscoruni ‘abundant’

3 specimens

Retinella indentata’ * 1 only
_Stenotrema leaii - 5 spec1rhens
Succmea avara ‘ common ]
Vallonia costata :comr,non

V. pulchella .comimion .
Vertigo gouldi common
V. modesta.corpulenta common

fairly common
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' 'PLEISTOCENE ASSEMBLAGES OF UNCERTAIN AGE

U -1, MISSOURI :Opposite mouth of thtle
‘Nemaha, Atchison County. Stanon 1 (Greger,
1933:.58). No abundarice data. S S
-Freshwater lung- breathmg Gastropods

Physa heterostropha -

Land Gastropods:
~ Allogona profunda
Triodops1s mululmeata ’

U - 2. MISSOURI: Along Missouri River, op-
posite mouth of Big Nemaha, .Holt County.
tion 2 of Greger (1933::58). - S ’
.Freshwater- lung- breathing Gasn'opods

_Helisoma trivolvis ‘ :

Stagnicola. umbrosa
Land Gastropods:

-Discus. ccronkhitei

Helicodiscus parallelus

‘Triodopsis albolabris

T.. .multilineata '

U - 3. MISSOURL: Along :Missouri. Rlver.

-Greger"s ‘Station: 3 (Greger, 1933 58) ‘
--Land Gastropods:

Anguispira alternata

G astrocopta. armifera

.Stenotrema, hirsu't‘un!‘i

S.leaii -

Succinea ‘grosvenori

Triodopsis divesta

U -4, MISSOURL: Aloug Missouri- Rlver.
‘Station 4: Near mouth of Platte. River, Platte
County, (Greger, .1933:.59).

-.Freshwater lung- breathing Gastropods

Aplexa. hypnorum

‘Helisoma. tnvolv1s

:"Limnaea frag1hs'

"Limnaea sp."

Physa gyrina
y P, heterostropha

“Planorbis sp. "

Planorbula ‘armigera
Land Gastropods:

*.Discus cronkhitei

Gastrocopta armifera

.S_ta" )

U-4: -MISSOURI (cont.)
Helicodiscus parallelus
‘Retinella indentata

: Succmea. "obliqua”
S. ."ovalis?" _
' Triodopsis-multilineata
Vallonia pulchella

U.--5. .MISSOURL: Along Missouri River, Lex-

-ington, Lat’éyette County. (Gre‘gér, 1933:*59).
Freshwater lung- breathmg Gasu'opods

, Lxmnaea fragilis”.

. Land Gastropods

Allogona p‘rofm‘lda.
Anguispira alternata

‘U - 6. MISSOURI: Along Missouri River, .Glas-
gow, Howard County (Greger, 1933 .69, h1s sta-
tion 6). '

.Land Gastropods:

Anguispira alternata
‘Triodopsis. multiline‘a’_ta
.Succmea avara - ’
S. ovahs '

U -7. MISSOURIL: Along Missouri Rlver.
Boonv111e, Cooper County (Greger, 1933: 59

his Station 7.
-, -Land’ Gastropods

:Discus: cronkh1te1 o
. 'Hendersoma occulta

‘Nesovitrea: electrma

:'Valloma pulchella

U --8. MISSOURI: Along stsoun Rlver Lu-

“pus, Momteau County (Greger. 1933; 59 h1s
“Station 8.
Land Gasu:opods

- Allogona profunda
Anguispira. kochl

. Haplotrema concavum
Mesodon’ appressus .’
‘M. .elevatus

M. .thyroidus
“Triodopsis -albolabris
‘T. .albolabris alleni -
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‘U --9. MISSOURI: :Along | Missouri Rlver, Pro-»'

vidence, ‘Boone- County (Greger, 1933 -89, hls
‘Station 9). ' w0
"Land Gastropods; = 0 - B
'Allogona profunda
Anguispira alternata
A. kochi
-Discus-patulus
‘Haplotrema. concavum
Mesodon. appressus
© M. clausus -
M. .elevatus-
‘M. .inflectus S S
M. pennsylvanicus '
M. thyroidus
‘Stenotrema h1rsutum '
S. leaii :
Triodopsis albolabris .
“T. .albolabris alleni
=Venti'idéns»ligera

U --10. MISSOURI: Along Missouri River,
neat ‘mouth of dedle River, Callaway County.
(Greger, .1933: -59-60, his-Station. 10J
Freshwater gill-breathing, Gastropods,.

Campeloma.subsolidum
Land Gastropoda:

' "Anguispira alternata

A. kochi . L

-Garychium exile

Gastrocopta. armifera

G. .contracta ‘

G. ,proi:era (D

"Hawaiia minuscula

:Helicodiscus parallelus -

Hendersonia occulta

: Mesodon. appressus -

‘M. .elevatus '

M. multilineatus

M. .thyroidus

‘M. .zaletus

‘Stenotrema fraternum

S. -hirsutum T

S.-leaii

- Triodopsis :albolabris

‘Vallonia pulchella

.~Vallorua sp.

STERKIANA
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.U-10: MISSOURI (cont.)

" Venwidens ligera
‘Zonitoides arboreus

‘U---12. MISSOURI: Along Missouri River;‘

south end of Quarry, Musick's. Ferry, Bluff, .St.
-Louis:County;: Greger, 1932, stauon 12 (Greger,
.1933 60).

.‘iLand Gastropods:

Allogona profunda

Anguispira alternata

A, kochi

-Buhmu;lus :dealbatus-var,
-Gastrocopta, armifera

Haplotrema concavum

Helicodiscus parallelus

Hendersonia occulta
Mesodon appressus

M. .elevatus

‘M. multilineatus
Oxyloma retusa
_Retinella indentata
‘Strobilops :1abyrinthica
‘Succinea ovalis

Triodopsis tridentata '

U - 13. MISSOURE: Along Missouri River,
station 13:.Charbonnaiere /sic/ Bluff, St. .Louds
County, .Greger, .1932. (Gxeger. 1933 609,, '
"Land Gastropods:

-Allogona profunda,

Angpispira alternata

A. kochi'

Bulimnlus® dealbatus

.Gastrocopta am;ufera ‘

.G, .contracta '

“Haplotrerna ¢oncavum

Helicodiscus- parail_el_us

‘Hendersonia occulta

Mesodon appressus

M. .elevatus

M. inflectus

M. multilineatus

Oxyloma retusa

Pupoides ‘albilabris

Stenotl‘ema ﬁatemum

8. husutum
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U-13: MISSOURI (cont.)
‘Srobilops labynmhlca~

~ -Succinea ovalis -
:Triodopsis a_lbolabris

U.--14, MISSOURI -Along Missouri River, -St,
v-Louls City. (Greger, ,1933: .61, -his Station 14).
,Freshwater gill-breathing Gastropods

Pomauopsxs lapidaria
Land Gastropods:

_ :Diséus ccronkhitei

-STERKIANA T SRR Y 1 )

U—14 :MISSOURL (cont )
Gastrocopta. armlfera
Haplotrema concavum
Hendersonia occulta
‘Nesovitrea electrina

-Stenotrema hirsutum
S, leait
-Strob1lops 1abyrmth1ca
Zonitoides arboreus

LIVING ASSEMBLAGES

The living associations listed here are only
a few of. those available in the hterature and -
in my unpublished records. ‘They, have been
chosen particularly to. show. the relauonshlps ‘of
_Pleistocene associations'in eastern North Amer-
ica-with those now living in the same area. and’
in_ areas immediately adJacent . g. Mamto-
_-ba, Minnesota, -and Wisconsin. ‘Most of these
lists are readily ava11ab1e Adn, the literature but
.the.individual species are cited under-a variety
of names ‘which is nothing short of bewildering.

MANITOBA --1. iT.empo:ary.ponds.(Nps. .1-4)
recorded by Mozley (1938:.93-138). 'No. 1, a
small pond between.Lake Brereton and Mud: Tur-
tle Lake, eastern Mamtoba. (Mozley, 1938
.130).
-Freshwater-lung- breathmg Gastropods

Aplexa hypnotum (only).

MANITOBA - 1a. Temporary ponds: a.small
pond near-the shore of Mud. Turtle Lake. (Moz~
“ley, 1938: 130).
.Fréshwater-lung-breathing. Gastropods
Promenetus umblllcatellus (only)
¢

‘My. aim here has been to gather all these records
in one place and.in ore nomenclatoual system for
‘convenience .in reference

-Ideally, .only those lists representing a re-
smcted area in a smgle ecologxcal niche should

have been: included in this part of the report..

In practice, it was found that much va,luable :
information could be gained by including much
more.inclusive lists, for example-Sterki’s:Tus-.
carawas County list (OHIO-43).

‘MANITOBA --2..Temporary ponds: .a-small
pond near ‘Stony ‘Mountain. (Mozley, .1938: 130).

Freshwater-lung-breathing Gastropods

'Aplexa hypnorum
Stag_mcola_ palustrls _

MANITOBA - 3, ‘Temporary ponds :a.pond 4
miles southwest of - ‘Winnjpeg. (Mozley, 1938: 130).

‘Freshwater lung-breathing Gastropods

Aplexa hypnorum
Pl_anorbula campestris
- Stagnicola: caperata
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MANITOBA 4, Temporary ponds a pond
nearSt. .Vital. (Mozley, 1938::130). -
Freshwater lung breathmg Gastropods

Aplexa hypnorum "~ =~ Lt 2

Planorbula campesms

P, crassrlabns

Promenetus umbilicatellus.

Stagnicola caperata”'

°S, palustris. '

~-MANITOBA -.5. " Small. freshwater-lakes and
ponds, .containing water permanently:. A'pond
at Mile. 95, G.W.W.D. Ry. (Mozley, 1938:131)
- Freshwater-lung- breathrng Gastropods
Sragmcola lanceata o e

.MANITOBA --6..Small. freshwater lakes and
pond.s contalmng water- perrnanently Low- ly-

ing ground near Round Lake Nmette (Mozley, :

.1938:.131). :
_Freshwater-lung-breathing Ga.~tropods

:Fossaria humilis- modlcella ‘

S obrussa exigua - '

MANITOBA - 7..Small freshwater lakes and .
ponds, . containing water - permanently "'A pond
- near'the shore of Hudson Bay, east of Fort. Chur—
-chill. (Mozley. 1938:: 131) )
..Freshwater lung-breathing Gastropods

" Aplexa hypnorum
- .Gyraulus:' arcucus

Physa gyrina-

-Stagnicola palustris

'MANITOBA 8. Srnall freshwater -lakes and
" ponds, contarnmg water permanently Douglas
Lake, near-Onah. '(Mozley, 1938 1By
Freshwatet lung-breathing Gastropods '
Helisoma. campanulatam’ 'davrsr ’
H. tivolvis ‘ o
Lymnaea. stagnahs Jugularrs S ‘4
"Physa ‘gyrina IR
‘Promenetus:exacuous
- Stagnicola palusris -

. Lake, Ninette.

‘. Stagnicola palustris
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MANITOBA - 9. .Small freshwater-lakes and
ponds, .containing water -permanently: . Pelican
(Mozley, 1938:-131). (1) ‘On
Potamogeton, near the.center of the lake.
Freshwater lung-breathing Gastropods e

:Physa gyrina abundant

‘less common

LI

MANITOBA - 10. Same as. Mamtoba - 9 but:

(2) In ’I‘ypha and Scrrpus marsh around the

shore of the lake.

.Freshwater- lung breathmg Gastropods

:Gyraulus-"arcticus”
Lymnaea stagnalis- Jugularrs :
Physa gyrina -
.;P_lanorbula,arrnigéra‘ .
-Promenetus exacuous

~ Stagnicola palustis

.MANITOBA - .11. .Same as ‘Manitoba -.9, but:
(3) In a'moist meadow on shghtly hlgher ground
near-the marsh:

: Freshwater lung - breathmg Gasrropods:

Aplexa hypnorum’

"' Fossaria'parva var.

' Stagni‘co,la- 'cape’rata’

MANITOBA -.12. Large lakes: havmg outlet
stteams. . Their outstanding characteristic is' that
they are of moderate depth (commonly up.to 30
m.), ‘and that: their-shores are.subj ject.to severe
wave action. (1)’ Ankameg Lake, Mile 17, Hud-
son: Bay Railway. -(Mazley, 1938::132). -

_,Freshwater g111 breathmg Gastropods

. Valvata mcarmata

-Freshwater lung- brearhmg Gastropods '

" :Fossaria obrussa. decampr
" Gyraulus' deflectus ’
'G. hirsutus .

. Promenenis exacuous

Stagmcola emargmata van

(TO’BE'GONTINUED IN-A FUTURE NUMBER OF STERKIANA)



