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PLEISTOCENE LACUSTRINE DEPOSITS AND MOLLUSCAN 
PALEONTOLOGY OF WESTERN OHIO, EASTERN 

INDIANA AND SOUTHERN MICHIGAN 

MARK J . CAMP* 

ABSTRACT 

A paleoecologic study of Late Wisconsin 
lacustrine deposits at Castalia Prairie, 
&shcreek La~e. and Silver Lake in _Ohio; 
Fourmile Lake in Michigan; and Big Turkey 

. Lake and Wabee Lake in Indiana, using 
short stratigraphic sections, revealed 
that contained molluscan faunas were si
milar in composition. Aanicola liaosa, 
A. lustrica, Valvata tricarinata, Gyraulus 
parvus, Helisoaa anceps striatua, Physa 
gyrina hildrethiana, 4Uld Sphaeriidae QC

curred in each of the deposits with the 
exception of Castalia Prairie. The latter 
lacked members of the Amnicolidae and Val
vatidae, families which require permanent 
water bodies. The Castalia Prairie depo
sit is thought to -have consisted of shal
low temporary 1 akes fed by _ springs . . The 
other lacustrine deposits were formed in 
typical permanent marl - lakes. 

Aanicola lustrica 1m.d·•Helisoma anceps 

no longer live in Ohio, Indiana, and south
ern Michigan lakes because with theretreat 
of -glacier ice northward , water tempera
tures rose , forcing organisms that prefer
red cooler water to migrate northward in
to W:l sconsin, Minnesota, north ern Michigan, 
and Canada. Gyraulus parvus was the most 
significant mollusk, occurring in large 
numbers in each deposit . Goniobasis li
vescens was common only in the Wabee Lake 
deposit, where it occurred in oncolites. 
Poaatiopsis lapidaria was found only in 
the Castalia Prairie section , recording 
the presence of flowing water, probably 
from springs. 

The stratigraphic sections revealed the 
slow filling in of the lakes as a result 
of marl buildup, influx of terrigenous de
tritus, encroachment of shoreline plants, 
and drainage . 
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INTRODUCTION 

NATURE AND PURPOSE 

A study was made of six Late Wisconsin 
lacustrine deposits located in Ohio , Mich 
igan, and Indiana with emphasis on the 
quantitative distribution andpaleoecology 
of the molluscan fauna . The resulting in
formation was used in the reconstruction 
of en vi ronmen tal conditions existing in 
each area during the interim recorded by 
each stratigraphic section . 

STUDY AREA 

The six localities studied were selected 
from early state geologic reports, soil 
surveys, and topographic quadrangle maps 
for areas once mined for marl-a clay-size ' 
lacustrine sediment rich in . calcium car 
bonate. They are Castalia Prairie (Erie 
County), Pushcreek Lake (Logan County) , and 
Silver Lake (Miami County) in Ohio; Four 
mile Lake (Washtenaw County) ' in Mich i gan; 
and Big Turkey Lake (Lagrange and Steuben 
Counties) and Wabee Lake (Kosciusko Coun 
ty) in Indiana . These localities are in 
dicated on Figure 1. 

GENERAL PLEISTOCENE GEOLOGY AND NATURAL 
HI STORY OF THE STUDY AREA 

The stuqy area (Figure 1) was affected 
by Nebraskan glaciation, but deposits ap 
pear to have been deeply buried or de
stroyed by later ice advances . Till of 
probable Kansan age has been identified 
in the vicinity of Cincinnati , Ohio (La 

Rocque , 1966 , p . 14) . Illinoian deposits 
are not known from the study area, but oc
cur in a · lobate band from eastern central 
Ohio to Cincinnati; across southeastern 
Indiana; into south-central Indiana; an~ 
through extreme south western Indian a. The 
southeastern part of Ohio is unglaciated, 
as is south-central Indiana. 

Wisconsin glacial features dominate the 
study area. Three major lobes of Wiscon
sin glaciation-the Huron-Erie, Saginaw, 
and Lake Michigan· lobes·, covered this re
gion . The Wisconsin ice sheets retreated 
and advanced in a lobate pattern forming 
arcuate end moraines across the area . In 
northern Indiana and southern Michigan the 
Huron-Erie lobe overrode Saginaw Lobe de
posits (Zumberge, 1960, p. 1182). When 
the Huron-Erie lobe retreated into theLake 
Erie basin, snd then into Canada, a series 
of glacial lakes ancestral to Lake Erie 
formed along the ice front . Waters from 
these 1 akes inundated Wisconsin features 
in northwestern Ohio and southeastern Mi
chigan. As the ice mass moved slowly out 
of the area, ancestral Lake Erie was low
ered in elevation exposing large lake 
plains of silt and clay. 

Smaller lakes dotted the post-Wisconsin 
landscape of the study area, but were con
centrated in extreme northern Indiana and 
southern Michigan. These smaller postgla 
cial 1 ak es were formed in a num her of ways. 
Many resulted from the melting of buried 
or partially buried stagnant ice blocks 
in outwash or terminal moraine deposits 
(Prescott, 1962 , p . 14). Some formed from 
the irregular deposition of ground moraine 
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(Blatchley and Ashley, 1900, p . 35). Low 
areas in the ground moraine became lake 
basins if the bottom material .was imper
vious to water . Others were created from 
the dammingofpreglacial valleys or formed 
in basins made by the parallel arrangement 
of end moraines (Prescott, 1962, p . 14) . 
Many of these lakes became a part of the 
newly developed . post-Wisconsin drainage 
system . Many others were slowly to evolve 
b&.ck in to terrestrial en vi ron men ts. These 
lakes were drained eitherbylow level na
tural ou dets .or drainage ditches, or they 
were filled in by theprocess of hydtoseric 
succession (Blatchley and Ashley, 1900, p . 
36-37) . 

Hydroseric succession involves a combi
nation of factors including plant encroach
ment on the lake, decrease in water sup
ply, influx of terrigenous detritus, and 
the deposition of marl from certain aqua
tic p l.an ts or from springs. The typical 

.lake is encircled by several concentric 
plant communities whi ·chmove slowly inward, 
restricting, and finally eliminating, the 
'open water area (Figilre 2). The open water 
is dominated by plankton and, near shore, 
by Lerrtna, Wo lffia, ·and various genera of 
algae (Dachnowski, 1912, p. 229) . Chara, 
if it occurs, is an open water bottom 
dweller. Immediately surrounding the open 
water is a zone of semi-aquatic plants in
cluding for exampl~ Nyaphaea,Nuphar, and 
Polygonus (Dachnowski, 1912, p. 227) . The 
next zone shoreward is an association of 
marsh plants which may consist of Calla, 
De codon, · Eleochari~, Phragai tes, Typha , 
and others (Dachnowski, 1912, p . 231-235) . 
Surrounding the fringing marsh zone is a 
shrub association With Rhus, Alnus, . and 
Salix (Dachnowski, 1912, p. 249) . Behind 
the shrub associ atiort exists a swamp for
est containing Quercus, Acer, and Larix . 
Finally, in the drier regions about the 
hyd rose re is a mesophy tic forest zone . In 
the study area, this zone is domina ted by 
Ulmus, Acer, and Fraxinus (Dachnowski , 
1912, p. 256) . 

It is not known when mollusks and other 
invertebrates entered the small lakes of 
the study area. It may have been while 
the ice sheet was still in the immediate 
area or long after it had retreated . They 
may have been washed into the environment 
through connected wa'terways or marshy low
lands during flood periods. Others may 
have been transported by aquatic or semi
aquatic mammals, birds, reptiles, and am
phibians (La &cque, 1966, p. 5). Thus, 
the .dispersal ofmollusks and other inver
tebrates into the newly opened habitats 
was probably a slow, but ultimately pro 
found change. 

I ... ,_.IY &.Me 
..... .... c 
ICM, ...... ,.._ 
4 auetteMP LUI 

1 IJLWCJt ua 
• ..........C LAlli 

n £NO MORAINE$ 

IS) OUTW4SH 

!211,.ACUSTRIHE DEI'OIITI 

Oo11ouND MORAINI 

P'IIUR& I . eLACIAL etEOLOeY 0, TH£ STUOY ARIA 

METHOD OF I NVESTI GATI ON 

An essentially complete record of the 
upper few feet of lake or marsh sediments 
of each deposit was provided by the stra
tigraphic columnar sampling method used by 
La &cque ( 1966, p . 8) and his students . 
En vi ronmen tal inferences drawn from an a
lysisofthese sediments and their fossil s 
are applicable only to the immediate vici 
nity of the stratigraphic section . Ideal 
ly, alacustrine deposit should be sampled 
in several areas; in this study, t i me l i
mi ted the sampling to just · one stratigra
phic section per lake . This does not ne 
cessarily decrease the value of the data 
if its limitations are realized . 

The sampling techniques utiliz·ed a spRde 
in the excavation of a pit and the rem oval 
of a column of sediment with surface di
mensions of 12 inches by 12 inches . A se
diment sample .was taken normally every 2 
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in ches of depth. These 12 X 12 X 2 inch 
blocks of sediment were placed in labeled . 
plastic bags and sealed to prevent moist
ure loss. Usually the depth of the sample 
pit was shallow because rapid groundwater 
in flow prevented sample recovery beyond 
depths of 3 feet . A four-foot soil augei" 
was used to determine · the nature of the 
sediment below the water table . Auger 
sampling was used only for this purpose 
and not for the collection of fossil spe
cimens . 

After completion of the field work, each 
sample was sieved to sep·arate the fossil's 
from the finer grained sediment. Only one
half of the collected sample was sieved be
cause of the large sample size. The re
maining portion of each sample was saved 
for possible pollen analysis in the fu
ture . Each sample to be sieved was first 
soaked in apan o{ water overnight to dis
aggregate the sediment. Then each was 
carefully washed through 6.35, 2 . 00, 0 . 841, 
and 0 . 420 mm sieves by applying a slow 
stream of water and slightly agitating the 
sieves. The largest mesh sieve caught 1 ar
ge shells, oncolites, and pebbles; the 
next held immature andsmall adult shells; 
and the smallest mesh sieve held ostraco
des, plant seeds , and shell fragments . 
The pan fraction, which contained ostra
codes and shell fragments, also was saved . 

Each sieved sample was labeled and spread 
to dry on paper towels laid over screens . 
They were placed in labeled plastic bags 
for storage after drying . Each sievefrac 
tion was then picked for fossil mollusks, 
ostracodes, and plant remains . A similar 
volume of each was picked under a magni-

T 1. L 

fier or, for the finer fracti~ns: under · a 
binocular microscope . Each . fraction was 
picked for a time interval ~f 30 minutes : , 
The large mesh fractions were picked by 
hand; the smaller ones · were separated by 
an electric:; sample picker and a dampened · 
camel-hair artists' brush. 

The picked fossil assemblages were then 
identified to species and placed in labeled 
gelatin capsules and . coin envelopes for · 
future reference . The smallest mesh sieve 
and pan fraction yie!'ded mostly uniden.ti
fiable shell fragments and imm'ature spe- · 
cimens . Commonly, immature specimens of 
mollusks have not developed their total 
number of shell whorls and could be iden
tified asdiff~rent species, although they 
are the same species as those in the lar- · 
ger mesh fractions . Thus, in this study, 
2 or 3 specimens of each ·fossil species 
found in the fine sediment fractions were 
removed and mounted on labeled micropale
ontology slides . The immature mollusks 
were assumed to be the same species as 
those found in the coarser fractions. The 
main reason for collecting the fj.ner sedi
ment fractions was to provide data on os
tracodes and plant seeds in the sample. 

QUANTITATIVE DISTRIBUTION 

A chart w&s prepared for each of the six 
localities showing the fauna and the chan
ges in percentage abundan~e throughout the 
stratigraphic section. In this study sev
eral terms are used fordescribing the oc
currence of mollusks in an environment. 
First, they may be indigenous species or 
intruders . Indigenous species are those 

... 



tpcciea that lived in the environment where 
they art pruenod. Thoy ere found con • 
ahtont.ly t.hro\lsllout ~ht!lcct~cm, ofttn in 
hrfo porot~nt•fta , Tlu identity of apt• 
ein m111t be t.a~en int.Q eocount, however, 
for 101111 apeeiu areknown to be utre111ely 
prolific (e. I · VcalvatQ trtcarincatca, ·fo• · 
urtca, and GyraulUI. La Rocque, 1966, p. 
18) lfhorua other• (e . f • fruhwatn lim · 
petal au very aearee tun in favor•ble 
hebitat.a . Intrudora wue !oreisn to the 
ena whore they art preaerv.d. They are 
iuually .Clattered throupovt the at.rati · 
sraphic aection and a.re hu abundant than 
tho indirePPua apedea . All terrutrial 
tnai lt · are eon ai chred intruders in a la· 
c1utrino depoai t . 

Alnont the ipdisePo\1• tpeeiea and intr\1· 
ders, certain · apeeies mty be conaidored 
tisnifhiPit apecioa . A •itPific:ant ape· 
cie• refer• to one that make• up a •isni· 
fic:tn t volume of the aa11plt, that h, it 
ia either extremely abundant or of a lerft 
ahell aiu (e , I • lf,lisou) . Thu, not 
all indiftlloua apeciea tre neoe•auily 
•isnifieant nor ere all i11t.rudeu nec;es· 
suily intilflificant. . 
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IIG TUitUY LAKt Ot:POSIT, STJIOI!, IIIDIAIIA 

LoQation of D11posit . Big Turkey Lake 
liu on the border of Lagrange and St ~u ben 
Countiet of Indiape, juat east of the town 
of Str()h. A atratirraphic ••ction was Qb· 
tainod from the eutern ahoreline, direct • 
ly oppo1ite the abandoned plant o£ thew •. 
baah Portland Cement Company (Figure 3). 



6 

Description of the Area . The terrain 
surrounding Big Turkey Lake is hilly, with 
depressions fi lied with marshes and small 
lakes. The lakes have been greatly chan
ged in outline and depth by drainage chan
nels dug by early settlers. After the 
completion of a ditch between Big Turkey 
Lake and Little Turkey Lake,~ mile to the 
west in 1900, the water level of Big Tur
key Lake was considerably· lowered . Big 
Turkey Lake was then greatly constricted 
just north of Stroh and consisted of north 
and south basins . The north basin was 45 
to 50 feet deep, while the south basin was 
25 to 75 feet in depth (Blatchley & Ash-
1 ey , 19 0 0, p . llll . 

Big Turkey Lake drains into Little Tur
key Lake and from there, northward through 
Turkey Creektothe Pigeon River, south of 
the town of Mongo. The southern end of 
Big Turkey Lake is fed by two creeks--Mud 
Creek and the southern extension of Turkey 
Creek. The area has been under cultiva
tion for some time and only scattered de
ciduous woodlands remain. Typical marsh 
vegetation exists along undisturbed sec
tions of the shoreline. 

Late Pleistocene Geology of the Area . 
Big Turkey Lake lies in a major northwest 
trending meltwater channel that existed 
while the Wisconsin ice sheet was at the 
position of the Mississinewa moraine of 
the Huron-Erie Lobe (Zumberge, 1960, p . 
1181-1182) . Indiana was completely free 
of ice by Middle Cary time (14,000 B.P . ) , 
but blocks of stagnant ice probably re
mained in this area for a considerable 
time, melting slowly to form kettles and 
kettle lakes (Wetzel, 1970, p. 495). 

Stratigraphy of the Deposit . Big Turkey 
Lake and the surroundin 'g shoreline are un
derlain by a thick marl deposit, in places 
as thick as 45 feet (Blatchley & Ashley, 
1900, p . 112). The stratigraphic section 
was taken along the western shoreline di
rectly east of the old office building of 
the cement company in an area devoid of 
vegetation . D.ill-gray-brown fossiliferous 
marl was continuous ·to the bottom of the 
4- foot pit. Testing with the auger re
vealed at least another 4 feet of marl be
l ow this 0 

Unit Description Thickness 
(Inches) 

llill-gray-brown marl , fos 
siliferous, plant remains , 
fine - grained, some tufa
coated reeds in upper part. 
(Collections Nos . 1-24) . 48 
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Faunal Abundance. All species are con-
sidered indigenous except Fossaria obrus
sa decampi, Heliso111a trivolvis, and Sta
gnicola cf. S. u111brosa. No terrestrial 
snails were found . Naiad fra:gmen ts are 
scattered throughout the section. Signi
ficant species areAnmicola limosa,A. lus
trica, Valvata tricarinata , Gyraulus par
vus, and Helisoma anceps striatum . The 
ctenobranchs are particularly favored in 
the Big Turkey Lake environment. Seven 
species of aqustic pulmonate!! are found, 
but are proportionately less common than 
the three ctenobranch species. Sphaerium 
occurs in all 'but the fitst four coll'ec
tions; Pisidium occurs only in the first 
eleven collections. Naiad fragments seem 
to be present in about the same abundance 
throughout. The ostracodes, Candona and 
Cypridopsis, were present as traces in each 
collection. Insect exoskeletons were 
found in trace amounts in the lower half 
0 f the sec ti on 0 

Floral Abundance. At a depth of 1 foot 
from thetop of the section, 'plant remains 
become common. Calcium carbonate coated 
stems of Phragmi tes various rush genera , 
Chara strands and oogonia are common be
low this depth. Carbonate coatings were 
found only in collections 6 through 13. 
Seeds were scarce; only Lotus was identi 
fied in collection 24. 

Nature of the Environment . ··The mollusks 
of the Big Turkey Lake deposit appear to 
have lived in a shallow, somewhat protect
ed zone . The absence of 1 and snails in
dicates that theenvironment ·was at a · con
si'derabl e distance from favorable habitats 
of terrestrial mollusks. ' The significant 
aquatic mollusk species record an approx
imate depth from 3 to 6 feet (Zimme rman , 
19~0; Mowery, 1961). The lake experienced 
moderate wave action, but · the bottom en
vironment was li'ttle disturbed · in this 
z~ne because shell fragments were not pres
ent in large percentages in the samples . 
Fine-grained marl accumulated from decom
posing algal remains. Chara and Nitella 
was probably the dominant. bottom vegeta
tion . Abundant shells of Amnicola record 
non-turbid water (Frye and Leonard, 1967, 
p . 434). D.iring storms, however, ·the fine
grained substratum may have been stirred 
up, imparting a cloudy appearance to the 
water . The presence of abundant cteno
branchs, particularly Amnicola, probably 
indicates a cool water temperature (Frye 
and Leonard, 1967, p. 433) . Helisoma an
ceps striatum is also an inhabitant of 
cooler water (La Rocaue , 1968, p. SOl). 
An ice sheet still existed to the north of 
Big' Turkey ' Lake, creating a somewhat cool-
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TABLE 1 PLEISTOCENE FAUN.\ AND PLORA OF 1110 TURDY LAKE DEPOSIT~· STIOR, ntDIAM 

DEPTH(INCHES} 
NUMBER OF INDIVIDUALS 

CTENOBRANCHS 

Anmico1a U111014 
Amnicola lustrica 
Valvata tricarinata 

AQUATIC PULMONATES 

Foaaaria obrussa decampi 
Gyraulua parvua 
Heliaoma anceps striatum 
Heliaoma trivolvia 
Physa gyrina hildretbiana 
Promenetua exacuoua 
Stagnicola palustria 

SPHAERIIDAE 

Pisidium ep,, Sphaerium ap. 

NAIADES(FRACMENTS} 
OSTRACODS(Candona,Cypridopaia) 
INSECT REMAINS 
CHARA OOGONIA 
CaCO COATED REEDS 
UNID~NTIFIABLE PLANT REMAINS 

LITHOLOGY: Gray-brown marl 

Dll"l'H(INCHES) 
NUMBER OF INDIVIDUALS 

. CTENOBRANCHS 

Amnico1a 11111015 
Amnico1! 1uatrica 
Va1vata tricarinata 

AQUATIC PULMONATES 

Foaaaria obruaaa decampi 
G:rrau1us parvua 
He1iaoma ancepa atriaSum 
He1iaoma trivo1via 
Phyaa gyrina hi1drethiana 
Promenetua exacuoua 

SPHAERIIDAE 

Piaidium ap,, Sphaerium ap. 

NAIADBS (FRAGMENTS) 
OSTRACODS(Candona,Cypridopaia) 
INSECT REMAINS 
CHARA OOGONIA 
UNIDENTIFIABLE PLANT REMAINS 

LITHOLOGY: Gray-brown marl 

T Trace 
X Preae~t in large amounts 
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er climate than exists in the area today. 
Today, molluscan faunas similar to those 
of Late Wisconsin age at Big Turkey Lake 
are found only in more northern lakes, such 
as those located in Minnesota , Wisconsin, 
and Canada . 

A study {Wetzel , 19 70 ) of sedimentary 
chlorophyll and carotenoid degradati o n in 
the sediments of nearby Pretty Lake lo
cated three miles to the we s t, prov i ded 
some interesting data which may beused in 
interpreting the early history of Big Tur
key Lake . Analyses of organ i c matter , 
C-14, and poll ·en samples from cores taken 
at Pretty Lake indicate awarming interval 
at about 11 , 000 B. P ., which co r re s ponds 
with the retreat of the Valders Substage 
in Michigan {Wetzel , 1970 , p . 49 5 ). Picea 
was the dominant vegeta t ion until this 
time, when it was replaced by Pinus . Qu e r 
cus, Fagus, and Ulmus replaced Pinus about 
10 , 500 B.P . {Wetzel, 1970 , p. 497 ) . Wetzel 
{1970, p . 496) has also reported that be 
tween 6 , 500 and 5 , 500 B. P. and after 200 
B. P . thecarbonate deposition rate greatly 
increased and the deposition of organic 
matter decreased . Thus , it is thought 
that major marl deposition at Big T11 rk ey 
Lake began approximately 5 , 000 B. P . and 
continued with only minor flu c tuation s to 
the present day . 

WABEE LAKE DEPOSIT, MILFORD, IND IANA 

Location of Deposit . Wabee Lake is lo 
cated one mile south of the town of Mil 
ford in Kosciusko County , Indiana . A short 
stratigraphic section was obtained from 
the northwest shoreline in a small mar sh 
at ·the southern end of a roadside park a 
long Camp Mack Road {Figure 4) . 

Description of the Area . Wabee Lake is 
bordered by flat-lying farmlands on the 
north and west, a marsh on the south , and 
an upland region to the east . The great 
est depth in the lake is 51 feet , just off 
the central northeastern shore . The out 
let is to the northwest through an arti fi 
cial channel to Turkey Creek . The inlet 
is from Dewl!rt Lake to · the east , through 
a ditch ent.ering ··at the easternmost cor 
ner of Wabee Lake. Artificial channels 
and channel straightenings have increased 
the drainage efficiency in this area . Ab
andoned marl pits of the Sandusky Portland 
Cement Company are present along the 
northwest shore of the lake. 

Most of the natural forest growth on the 
north and west shores has been removed to 
permit .. . farming and marl excavation , but 
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FIGURE 4 WABEE LAKE AND VICINITY, IND . 

deciduous woodlands still flank themarshy 
area at the south end and part o f the 
eastern shoreline . Dominant vegetati on in 
the immediate area of the section included 
Quercus , Populus tremuloides, Phragmit es, 
and various grass genera . 

Late Pleistocene Geology of the Area. 
The New Paris moraine of the Saginaw Lobe 
of Wisconsin glaciation issituated to the 
north and east of Wabee Lake {Leverett & 
Taylor , 1915,p . 138; Zumberge,l960 , map ). 
The lake is surrounded by outwash deposits 
and occupies partofanoldmeltwater chan 
nel through which underfit Turkey Creek 
now flows. Wabee Lake appears to have 
formed from a stagnant ice block left wh en 
the ice was at the New Paris moraine in 
Early Cary time {Zumberge, 1960 , chart) . 

Stratigraphy of the Deposit . Test bor 
ing made by the Indiana Portland Cem ent 
Company around 1900 indicated that mor e 
than 18 feet of marl lay beneath 8 in che s 
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of muck at the mouth of the Wabee Lake 
outlet (Blatchley and Ashley, 1900, p . 
187). Marl of this thickness was also 
found underlying the immediate flatland to 
the west. Marl deposits on the northeast
ern side of the lake were found to be less 
than 18 feet in thickness (Blatchley and 
Ashley, 1900, p . 187) . 

The area chosen f~r the stratigraphic 
section was located approximately 700 feet 
southeast of the lake outlet . Four litho 
logic units were distinguished, as listed 
below. 

Unit Description Thickness 
(Inches) 

4 Marl, dark brown, fossili
ferous plant remains. 
(Collections 1 to 3) . 6 

3 Marl, gray, fossiliferous, 
cl ay ey . ( Co 11 . 4) . 2 

2 Marl, yellow-brown, fossili
ferous . I ron stains, with 
oncolites in lower part . 
(Collections 5 and 6) . 4 

1 Gravel, sandy, yellow-brown, 
with oncolites in upper 
part . (Collection 7) . 4 

Faunal Abundance . Indigenous species in 
the Wabee Lake deposit are Amnicola liao
sa, A. lustrica, Goniobasis livescens, 
Fossaria obrussa deca111pi, Gyriwlus parvus, 
Helisoaa anceps striatua, and Pisidiua sp . 
Intruders are Valvata tricarinata Physa 
sp., Naiades, and nine species of terres
trial gastropods . 

Goniobasi s l ivescens shows an overall 
trend of increasing abundance d.ownward -in 
the section. Gyraulus parvus decreases in 
abundance from collection 1 to 7, as does 
Heliso•a anceps striatu• . The relative 
abundances of Wabee Lake mollusks show 
that Gyraulus parvus and Goniobasis lives
cens are the most si gni fican t forms . 

Molluscan abundance is directly related 
to lithology in the Wabee Lake section. 
In unit 1, the sand and gravel horizon, 
mollusks are rare except in the uppermost 
part. Goniobasis livescens is the most 
characteristic species . Unit 2 c.ontains 
a slightly more abundant molluscan fauna . 
Goniobasis livescens and Aanicola lustri
ca are again the dominant species, but 
Fossaria obrussa decaapi,Gyraulus parvus, 
Helisoma anceps striatu•.A•nicola liiiiOSa, 
Valvata tricarinata, and Pisidiua sp. are 
more prevalent . Unit 3, a thin clayey 
marl, contains the greatest abundance of 
aquatic mollusks. Terrestrial gastropods 
are represented for the first time. Unit 

·4, the uppermost unit, contains 10 species 
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of aquatic mollusks and 9 species of ter
restrial mollusks . Fossaria obrussa de 
caapi, Gyraulus parvus, and Pisidiu111 sp. 
are themost significant species. Mollusks 
were thedominant members of the Wabee Lake 
.fauna . Ostracodes of the genus Candona 
occur in trace amounts in collections 2 
through 5. A trace of unidentified insect 
remains was found in Unit 4. 

Floral Abundance . Plant remains are 
common in Units 4 and 3 and are present in 
trace amoun ta in Units 2 and 1. Chara 
strands andoogonia were found only in the 
lower part o fUni t 3 and in the upper part 
of Unit 2. Seeds from Po lygonu111, Ba111bu
cus, and Carex were discovered in trace 
amounts in the upper three units . 

Nature of the Environaent. The mollusks 
of theWabee Lake deposit inhabited a shal
low, near shore area. of a typical small . 
post-glacial lake . _The lake bottom was 
Cl>mposed of glacial ·. till 'ldlich in certain 
areas was covered with algae . The water 
temperature waslower than that of present· 
day Wabee Lake for Aanicola lustrica and .. 
Helisoaa anceps striatum are found today 
only in more northern lakes . 

Ulring the deposition ofUnit 1 the lake 
habitat was evidently not particularly 
favorable to mollusks. Goriiobasis lives 
cens was the most abundant species present . 
Adult specimens occur as the nuclei of on
colites; other species (which aresmaller) 
and young Goniobasis livescens are found 
as free shells. On coli tes wer·e found along 
the shorelineinan earlier study (Blatch
ley and Ashley, 1900, p . 187) . The onco 
li t~s formed f~;om the growth of algae on 
firm objects such as pebbles and shells . 
Algal mats probably were present on the 
shells of living Goniobases, butw e re pre
vented from completely enclosing th e snail 
(Weiss, 1970). Upon death of individuals, 
the algae continued to grow and often 
plugged the apertures forming oncolites 
of a generally cone-shaped outline. The 
water was probably more than 3 feet in 
depth . Most mollusks are foundlin shallow 
water with sandy or muddy bottom . Wabee 
Lake, during this stage, had a gravelly 
bottom . Goniobasis livescens would tole
rate such an environment (Krecker , 1924). 

In Unit 2Goniobasis livescens was still 
the most significant· species , occurring 
again in oncolites . The water had shal
lowed and now supported more vegetation 
and mollusks. Fine- grained marl formed 
among decaying algal remains . 

The marl of Unit 3 was then deposited , 
and together with encroaching marsh plants 
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TABLE 2 PLEISTOCENE FAUNA AND FJ.ORA OP IMBEI LAD DIPOSIT, MBA1l HILPOID, INDIANA 

DEPrH ~INCHESl ~ 4 6 8 10 u L4 
NUMBER OF INDIVIDUALS 65 94 93 279 257 208 122 

CTENOBRANCHS 

Aalcola limosa 1,1 4.3 1,8 .4 ,5 
Amnicola lustrica 6,2 3.2 18.3 23,6 21,8 23.0 20.5 
Coniobasis livescens 1,5 6.4 6,4 4,6 14,0 36,0 32,0 
Valvata tricarinata 4.6 2.1 1,1 3.6 3,1 1,0 

AQUATIC PULMONATES 

Fossaria obrussa dec!!2l 12.l 15,9 14.0 13.3 19.1 11.0 13.9 
GX£aulus 2arvua 53,8 37.2 35.5 40,1 35.8 20.2 22.1 
Heliaoma ance2s striatum 4.6 3,2 2,2 4.6 1,2 2.9 2 • .4 
Physa !'P• .7 

TERRESTRIAL PULMONATES 

Gaatroco2ta sp. 1.5 1.1 1.1 
Hawaiia minuscu1a 1.5 
He11codiscus 2arallelua 1,5 1,1 2,2 
Q!xloma retusa ,4 
Retinella indentata 1.5 5,3 2.2 
Succinea avara 1.5 
Succinea ovalis 1.5 1.1 ,4 
Vallonia 2ulchel1a 3.2 1.1 
Vertigo sp, 1.1 

SPHAERIIDAE 

Phidium sp. 7.7 11.7 11,8 7.2 4.7 5.3 9.0 

NAIADES (FRAGH!tn'S) T T 

OSTRACODS (!Jandons sp.) T T T T T 
INSECT REMAINS T 

PLANT SEEDS 

BubucU!! sp • T 

.£!£.!! sp. T 

Po1xsonum sp, T T T T 

CHARA OOGONIA T T 
UNIDEtn'IFIED PLANT REMAINS, X X X X T T T 

LITHOLOGY: 
Unit 4 Dark-brown P .. t X X X 
Unit 3 Gray Marl X 
Unit 2 Gray-yellow Marl X X 
Unit 1 Yellow sandy Gravel X 

T Trace 
· X Pre'aent in large amoun.tll 
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from the shoreline, began to fill in shal
low areas. The area probably supported 
marsh growth far out into shallow waters . 
Either the shoreline was some distance a
way or terrestrial snail habitats were 
rare along the shore for terrestrial gas
tropod remains are very rare. Oxylom.a re
tusa andFossaria obrussa decam.pi may have 
lived above the water line on emergent 
reeds and grasses, but mollusks are mainly 
restricted to aquatic species. 

Unit 4 represents . the completion of the 
filling in process . A peat layer was de
posited on . top of the marl as marsh vege
tation became extremely dense . Gyraulus 
parvus, which can withstand dry periods, 
was the most common molluscan inhabitant. 
Helisom.a anceps striatum. and Pisidium. · ~p., 
which favor shallow plant-rich zones (La 
Rocque , 1967, 1968), were also significant 
during this stage. The great diversity 
of land snails indicates the proximity of 
shoreline. 

CASTALIA PRAIRIE DEPOSIT, CASTALIA, OHIO 

Location of the Deposit . Castalia Prai
rie lies north and west of the community 
of Castalia in Erie County, Ohio . A short 
stratigraphic section was obtained in a 
forest clearing 1. 8 mile north and ~mile 
east of the intersection of Oxbo and North
west roads 1n Resthaven Wildlife Area 
(Figure 5) . 

Description of the Area. Castalia Prai
rie is located in a low! and bordered on 
the north by Lake Erie and on the south 
by the Columbus Limestone escarpment . This 
study is concerned with a portion of the 
prairie located northwest of Castalia which 
was extensively strip-mined for marl and 
artificially drained. Today, the abandoned 
marl pits form the nucleus of the Rest
haven Wildlife Area of the Ohio Department 
of Natural Resources, Division of Wildlife. 
The area has reverted back to beech-maple 
and mixed mesophyti c woodlands (Sears, 
1967, p . 80) and Typha marshes . 

The manager of Resthaven Wildlife Area 
helped locate areas in the preserve that 
had not been disturbed by mining or plow
ing . The area selected for the strati
graphic section was a small grassy field 
in a clearing of a swamp forest. An exa
mination of the vegetation indicated that 
this clearing was a filled - in hydrosere. 
The marsh zone had di s appeared, but the 
shrub zone ofhydroseric · succession (Dach
nowski , 1912, p. 248-250) was still pres
ent. Phragmite s, Calamagrostis , Phalar i !l , 
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C:AITALIA . I'RAI"IE 1 OHIO 

Hypericum. virginicum., Solidago ohioensis, 
Daucus carota, Rhus sp., and Populus tre
m.uloides were identified in the immediate 
vicinity of the section. The swamp forest 
zone contained Ace~Populus, and Quercus. 
Sampson (1930, p . 349) has reported the 
following trees from the swamp environ
ment: Acer, Betula, Fraxinus, Nyssa , Popu 
lus, Quercus, and Ul111us . 

Late Pleistocene Geology of the Area . 
The Erie Lobe of the Wisconsin ice sheet 
covered the Castalia Prairie site until 
about 13,000 B. P. (Goldthwait et al . , 
1965). As the ice began to recede slowly 
into the Erie Basin, a series of ice-dam
med lakes formed along the southern edge 
(Leverett and Taylor, 1915; Hough, 1958 ; 
Forsyth, 1959; and others) . With the con 
tinual retreat of the ice ma.ss and the 
opening of new drainage outlets, the wat e r 
level u f th ese ance s tral lak es generally 
lowered . The southern shorelin es of th ese 
lakes supported coniferous forests as in
dicated by pollen found in the lak e de po· 

t 
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sits (Sears, 1967, p. 86) . The lakes do
•inated the Castalia Prairie vicinity for 
about 5000 years (Sears, 1967, p. 83) af
ter which time terrestrial conditions re
turned. The conifers, which had dominated 
the terrestrial environment during Lake 
Lundy time, were replaced by deciduous 
trees and other angiosperms (Gol dthwai t, 
1958, p. 218; Burns, 1958, p. 227; Sears, 
1967, p. 81) . A specimen of Fraxinus wood 
(c-256) found in terrestrial sediments, 
rich in deciduous pollen, directly over
lying the lake sediments, was dated at 
8, 513'!500 B. P. (Libby, 1951, p . 292; Gold 
thwait 1958, p . 218; Sears, 1967, p . 82) . 
Thus, it is thought that by 8,500 B. P. the 
climate of the Castalia Prairie area was 
similar to the present climate (Burns, 
1958, p. 228) . 

The deciduous woodlands were then flooded 
by anoutflowofwater from springs (Sears, 
1967, p. 79-80). The bluffs of Columbus 
Limestone to the south are riddled with 
sinkholes indicating subterranean drainage 
had developed in pre-Wisconsin time . The 
Castalia Prairie site remained submerged 
for several thousand years, until marl 
buildup, lowering water table, and plant 
encroachment began to fill in the shallow 
water . Deciduous trees once again, found 
the en vi ronmen t favorable, and swamp for
est conditions returned. The area was 
slowly transformed into the wet and dry 
prairie that greeted the first settlers 
in the area. 

Stratigraphy of the Deposit . Several 
stratigraphic sections and core logs avail
able for the Castalia Prairie vicinity .are 
listed below. The numbers refer to their 
location on Figure 5. 

Description 

Marl 
Peat 

Section No. 1 

Thickness 
(Inches)., 

12-14 
10 

Marl, cream, fine-grained, mainly 
Chara nodules 

Coarse Chara nodules and tufa 
Tufa 
Peat, black slightly fibrous, 

shell marl a.t bottom 
Marl, Chara remains, tufa 
Peat 
Blue clay 

(Adapted from Dachnowski, 1912, 

Section No . 2 

Description 

Humus, gray 

48 
4 

12 

24 
18 

? 
? 

p. 56-57) 

Thickness 
(Inches) 

18 
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Marl, gray to buff, fossiliferous 
thin black peat layers (2-6") 

Tufa, buff 
18-48 
12-24 

Marl, gray, thick black peat 
layers (3") 6-12 

Tufa, coating plants, mollusks, 
logs at base 12-30 

Peat, forest bed, logs, stumps 
in situ, lower and upper 
parts calcareous, c-256 
(8, 513-500 B. P.) 

Sand, blue- gray 12-42 
576 

from Goldthwait, 1958, p . 218) 
Clay 

(Adapted 

Section No. 3 

Description Thickness 
(Inches) 

Humus, black, fine- grained, 
fossiliferous 

Marl, alternating layers of 
cream and gray, very sandy 
at base, Chara remains 

Peat, black, fossiliferous, 
some sand, tufa, and wood 
fragments 

Marl, cream, fossiliferous, 
tufa, Char a remains and 
nodules 

(Clark , 1961, p . 21) 

Section No . 4 

4 

36 

8 

12 

Description Thickness 
(Inches) 

Muck, black, very friable, 
calcareous 

Muck•, very dark gray, fine
grained very friable, 
strongly calcareous 

Marl , light gray, prominent 

0-7 

7- 11 

mottles of yellowish brown, 
coarse-grained, very friable 11-60 

~Adapted from ~ Redm6nd it al., 1971, p . 150) 

The author's short stratigraphic section 
(3) from CastaliaPrairieexhibits litho
logic units similar to those of the earlier 
sections from other parts of the Castalia 
area. 

Section 3 

Unit Description Thickness 
(Inches) 

4 Humus, peat, dark- brown fos- 8 
siliferous, tufa (coating 
plant remains. . 

3 Marl, tan, fossiliferous, tufa 
(coating plant remains), thin 
peat lenses (22") (Collec-
tions No . 5-14) 28 

2 Peat, dark brown, fossilifer-
ous, tufa (coating plant re-
mains) . Coll. No. 15) 4 
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1 Marl , tan , fossiliferous , tufa 
(coating plant remains) . 
( Collection No. 16) 4 

Unit 4 is a member of the Warners Soil 
Association ofpoorly drained soils under
lain by marl and clay (Redmond et al . , 
1971 , map) . Tufa deposits are common in 
the Castalia area . In some areas examined 
by the author in the southwestern sector 
of the Resthaven Wildlife Area , the tufa 
was so dense that the soilwasimpenetrable 
with a spade . The tufa of the Castalia 
area was produced when underground water , 
containing ro2 under pressure and a lar
ger amount of carbonates than it could 
otherwise hold iri solution without the 
presence of C02 , escaped into lakes and 
onto the surface through springs (Grabau , 
1913, p . 342; Pettijohn , 1957 , p. 409) . 
A reduction of pressure immediately per
mitted the C02 to escape and CaC03 to pre
cipitate as a fine slimy material. Very 
often plant material is found encrusted 
with this material . 

Faunal Abundance . The indigenous mol
lusks of the Castalia Prairie deposit are 
Ferrissia parallela Gyraulus parvus, He
· zisoma triv o lvis, Physa gyrina hildreth
iana , Planorbula araigera, and Pisidiua 
sp. Stagnicola cf . S . palustris is indi
genous in collections 9 through 11 , but 
is considered an intruderinother collec
tions . Intruders in the Castalia deposit 
are Goniobasis livescens , Poaatiopsis la 
pidaria Fossar.ia obrussa decaapi , Laeva
pex diaphanus , L . kirklandi, and all 19 
species of terrestrial gastropods. 

Cteno branch s were greatly outnumbered 
in absolute abundance and diversity by 
aquatic pulmonates . Only two species of 
ctenobranchs, Goniobasis livescens and Po- · 
matiopsis lapidaria, arepresent; compared 
to 9 species of aquatic pulmonates. Sig
nificant 11olluscan species are Gyraulus 
parvus , Physa gyrina h i ldrethiana , Poaa
tiopsis lapidaria , and Fossaria obrussa 
decampi . Among the t~rrestrial snails, 
Carychium exiguum, Nesovitrea binneyana, 
and Retinella indentata are themost abun 
dant. Terrestrial gastropods occur through
out the deposit . Freshwater limpets are 
represented by 3 species and occur in tra
ces throughout the section, with Ferrissia 
parallela being the most common . Sphaeri
"idae are found in each collection, but no
where in abundance. Ostracodes exist in 
trace amounts in each of the 16 collec
tions. They are represented by Candona 
and Cypridopsis. Insect remains are pres
ent only in the upper part of Unit l. 

Lithology does not seem to influence 

molluscan abundance to any great extent . 
Unit 2, a thin peat layer, does show a ra
pid de.crease in several aquatic species, 
but theother units show no faunal differ
entiation with lithology . The molluscan 
fauna is very similar to that reported by 
Sterid (1920) and Clark (1961). 

Floral Abundance . Plant remains , mostly 
Phragai tes coated by calcium carbonate, 
are found throughout the section. No. Cha
ra remains were noticed. The pollen dia
grams of Sears ( 1967) indicate the most 
significant species are Picea and Pinus 
among the coniferous trees; the Betulace 
ae, Platanus, Quercus, and Salix among de
ciduous trees , and Aabrosia , the Coll)posi
tae, Cyperaceae, Gramineae , Hamarae lis, Li 
liace·ae, and Umbelliferae amongtheher
baceous plants . 

Nature of the Environment . The aquatic 
mollusks of the Castalia deposit were in
habitants of a small , shallow, spring-fed 
hke in the Castalia Prairie . The mollus
can fauna of the Castalia Prairie deposit 
is dominated bypulmonates, suggesting that 
the water areas were only temporary and 
subject to drying up . Ctenobranchs require 
permanent water bodies (Frye and Leonard , 
1967, p . 432). The lake was part of a 
network of small, temporary lakes or pools 
in the area , interconnected by smal 1 
streams or marshy areas and separated by 
small islands . Deciduous woodlands must 
have encircled the lake environment as 
evidenced by the abundance and diversity 
of certain terrestrial snails such as Ne 
sovitrea binneyana, Retinella indentata, 
and Stenotre•a leai , which occur in most 
of the collections . Stenotreraa leai is 
reported to inhabit only forests and for 
est-border areas by Frye and Leonard ( 196 7 , 
p. 433) . The genus Retinella is also pri
marily a woodland type according to vari 
ous authors (La Rocque, 1970, p . 619-6 22) . 
The section represents the progressive 
filling of the lake by marl and peat de 
posits . 

Unit 1, the lower marl layer, was depo
sited during a shallow water stage of the 

·lake. Phragaites and other reeds were a
bundant growing in the shallows . Unit 2 
represents aperiod in which the water was 
extremely shallow at this locality . Peat 
formed at this time . It is not known if 
the peat is laterally continuous or is a 
local lens. Vegetation was dense and pro
bably produced stagnant conditions . Thi s 
resulted in a slight reduction of aquati c 
mollusk species; only .S species are pres
ent . 

Unit 3 contains 16 inches of the sec-
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TABLE 3 PLEISTOCENE FAUNA AHD FLORA OF CASTALIA PRAIRIE DEPOSIT, CASTALIA, OHIO 

DEPTH~INCHESl 2 4 6 8 10 12 1~ 16 u 20 24 a8 32 36 40 44 
NUMBER OF INDIVIDUALS 138 145 155 164 142 l4B 295 253 233 195 259 234 247 114 6Z 225 

CTENOBRANCHS 

Goniobasie 1ivescena .4 .4 7.1 
Pomatioesia laeidaria 15.9 9,0 22.6 15.8 15.5 8.8 12.9 13.4 9.9 14.9 10.8 6.8 12.1 21.9 6,0 8.9 

AQUATIC PULMONATES 

Ferr!s•!• eara11el! 1.4 ,6 .6 1.4 .7 .3 .4 .4 .4 .9 4,5 .9 
Foaaaria obruasa dec!!ei 23.2 18.6 14.2 12.2 9,1 18.9 14.2 12.2 17.2 13.8 32,8 9.8 28.3 20.2 44.8 27.6 
Gyraulus earvus 15.9 17.9 18.7 20.1 20.4 15.5 23,7 19.4 18.4 21,5 15.0 21.8 12,1 13.2 4,5 11.1 
He1iaoma trivo1via . 2.2 .7 4.5 2.4 .7 2.0 .7 7.9 1.7 .5 ,8 .4 .8 1.8 .4 
Laevaeex diaehanus .5 
Laevaeex kirklandi .3 .4 
~sa SI!ina hlldrethiana 13.0 5,5 5,2 3,6 11.9 10.8 20,3 22.5 27,0 10.8 22.8 19.6 . 8,5 13.2 13.4 10,7 
Planorbula armi&era 1.4 1.4 3,5 3.4 2.0 .5 2,3 4,7 1.6 3.5 11.1 
Sta&nico1a cf. 211uatria 1~4 .6 .7 2,0 1.0 .4 5,2 5.1 5.8 5,1 

TERRESTRIAL PULMONATES 

Car~chium exisuum .7 4.8 10.3 12.2 10.6 14.2 5.4 5,9 6.0 9.2 2.3 5,1 5.7 5,3 7 .5 4.4 
Discus cronkhitei .7 1.4 3,9 .6 .4 .4 
Euconu1ua fulvu~ 1.4 .6 1.2 3,5 ,3 .4 .5 .9 
Gastrocopta •2· 1.4 5,5 7.7 9.8 3.5 4,0 3.7 1,6 .8 3,6 1.9 2.6 7.3 3.5 2.2 
Haelotrema concavu. 1.3 .a 1,0 .8 
Hawaiia minuscula 5.8 7.6 1.3 7.3 4.2 .7 .3 .4 .4 .9 .9 
lielicodiscua earallelul 6,5 4.8 1.3 2.4 1.4 2.0 .a ,5 1,7 2.4 2.6 3 .0 .9 
Nesovitrea binnelana .7 2.1 1.3 1.2 4.2 2.0 4.4 4,0 3.0 3.1 1.2 4.3 4,0 3.5 4,5 2.2 
0xy1oma retuaa .6 .4 .4 .a .9 
Pueoides albi1abria .7 4.1 .6 
Retine!Ia indentata 4.3 6.9 .6 1.8 1.4 2.0 2.0 1,2 2.6 1,0 .4 7.3 4.9 2.6 4,5 1.3 
Stenotrema leai .6 .6 .7 2.7 1.0 1.2 .4 1.7 2.8 .9 .4 
Strobiloea aenea 2,2 2.1 2.6 2.4 2.1 .7 .7 .8 1.0 .a .8 1.2 .9 1.8 

Succinea &V&£& 2.2 .7 ,6 .7 .4 1.5 .a 2.8 4.5 3.6 
Succinea ovtlia .7 1.3 1.8 1.3 .3 1.6 .8 5.1 .4 5,6 2.8 1.8 2.2 
Tr~od91aia t1bo1abrie .4 
V1l!on!1 2!lcbe!1! .7 .6 
Vegtr!~ena dem!saua 1.4 .7 
VerUso ep. .7 1.3 1.4 2,0 .7 2.0 .4 1.2 .4 

SPHAERIIDAE 

Piaidium ap. .7 .7 ,6 1.2 3.5 5.4 3.4 4,7 5,2 3,6 .4 .4 .4 1.8 3.0 1.8 

OSTRACODS(Candona,Cypridopala) T T T T T T T T T T T T '- T T T T 
INSECT REMAINS T T T 
CaC03 COATED REEDS X X X X X X X X X X X X X • X X X 
UNIDEtn'IFIABLE PLANT REMAINS T T T T T T T T T T T T 

LITHOLOGY: 

Unit 4 Dark-brown Peat X X X X 
Unit 3 Tan Marl X X X X X X X X X X 
Unit 2 Peat X 
Unit 1 Tan Marl X 

T Trace 
X Preaent in 1arae amouata 
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tion and makes up tile upper marl layer. 
The water had deepened from the time in 
which Unit 2 was deposited, but still was 
probably less than one foot deep . Two of 
the most abundant snails, Gyraulus parvus 
and Physa gyrinahi ldrethiana favor depths 
of 0 . 5 to 2. 2m and less than 0. 3m . Unit 
4 records the lowering of water level , al
lowing marsh plants to grow throughout 
the lake basin . Successive plant zones 
developed, peat accumulated, and the lake 
and marsh environments were replaced by a 
meadow habitat . 

RUSHCREEK LAKE DEPOSIT, BELLEFONTAINE. OHIO 

Location of the Deposit. Rushcreek Lake 
is located approximately 9miles northeast 
of the city of Bellefontaine, in Logan 
County, Ohio . A short stratigraphic sec
tion was taken from the K. L . Woodward farm 
about 7/8 mile north off\Jshcreek Lake and 
1/ 8 mile west of Rush Creek. A sample was 
obtained in an area undisturbed by farm
ing (Figure 6). 

Description of the Area. &shcreek Lake 
and F\Jsh Creek occupy a north- south elon
gated lowland, averaging about 17 50 feet 
in width . This flat lowland extends from 
the town of Rushsylvania to just north of 
the town of Zanesfield . The surrounding 
terrain consists of glacial end moraines 
and hilly uplands supported by bedrock. 
The land has been cleared for pasture and 
crops, but the more rugged areas maintain 
a forest cover. 

&shcreek Lake drains northward into 
f\Jsh Creek through a ditch constructed to 
alleviate marshy. conditions in the valley. 
Several drainage ditches enter the southern 
part of Rushcreek Lake . 

Late Pleistocene Geology of the Area . 
The existing 1\uhcreek Lake lies in · the 
northern part of the Farmersville moraine 
of Wisconsin glaciation (Forsyth, 1972, 
personal communication). It has been map
ped as an area containing lacustrine de
posits by Goldthwai t et al. ( 1961) . Direct
ly north of the lake At Rushsylvania, the 
Powell moraine is present . 

When the ice was at the Farme rsvi 11 e 
moraine, astream flowed south through the 
valley that now contains Rushcreek Lake. 
The stream passed through a narrow cut in 
a rocky ridge just' north of the town of 
Zanesfield and emptied into a major melt
water channel at ·zanesfield (Forsyth, 
1972, personal communication) . An ice
dammed lake,much larger than present Rush-
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creek Lake existed 1n the upper reaches 
of the stream . As the ice retreated from 
the Farmersville moraine, a topographi'cal
ly lower northern outlet was freed ofice , 
and the early f\Jshcreek Lake began slowly to 
drain northward. A readvance of the ice 
to the Powell moraine temporarily halted 
the drainage (Forsyth, 1972, personal com
munication). The retreat of ice from this 
moraine permitted a renewal of the north
ward drainage. As ' the water level was 
lowered, Rushcreek Lake became restricted 
to its present basin. The outlet to the 
north became reduced to a marshy lowland 
in the vicinity of the remaining lake ba 
sin . 

Stratigraphy of the Deposit . Four li~o
logic units have been identified in the 
F\Jshcreek Lake sample, as listed below. 

Unit 

4 

Description 

Loam, brown, fossiliferous. 
(Collections No. 1-3) 

Thickness 
(Inches) 

6 
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3 Marl, yellowish-white, ex
tremely fossiliferous in 
upper part. (Collections 
No. 4-11) 16 

2 Marl , gray- brown , fossil i
ferous, clayey. (Collec
tions No . 12-15 ; collec-
tion no . . 15 is 3 inches) 12-15 

1 Marl, greenish, fo-ssili fer
ous, Chara remains. (Col
lections 16:3"; 17:4" ; 
18: 4") 16-18 

Three cores taken north of the lake in 
1940 showed 3 to 6 feet of marl underlain 
by lake clay (Stout, 1940 , p . 24-26) . 

Late Pleistocene Fauna and Flora.. The 
molluscan fauna of this study (Tabie 5) is 
'fery similar to that collected by M. M. 
Leighton (Baker , 1920, p . 439) which is 
listed below. 

TABLE 4 . PLEISTOCENE MOLLUSCAN FAUNA OF 
RJSiCREEX LAKE DEPOSIT 

CfENOBRANOIS 

Aanicola leightoni 
A. lustrica 
A . 11alkeri 
Valvata sincera 
V. tricarinata 

AQUATIC PULMONATES 

Ferrissia parallela 
Fossaria obrussa 

de caapi 
Gyraulus altissiaus 
G. deflectus 
a. hirsutus 
Helisoaa anceps 

striatua 
H. caapanulatua 

Physa anatina 
Promenetus exacuous 
Stagnicola palustris 

SPHAERII DAE 

Pisidium casertanua 
P. coapressUI" 
P. ferrugineua 
P. nit idua 
P . variabi le 
Sphaeriua · lacustre 
Sphaeriua sulcatua 

NAIADES 

Anodonta sp ., frag
ments 

Two other s tudi ea conducted in Logan 
County, south of Bellefontaine, one at 
Newell Lake (Zimmerman, 1960) and theother 
at Jewell Hill (Mowery, 1961) yielded sim
ilar faunal lists. 

Faunal Abundance . Indigenous species 
are Aanicola liaosa, A. lustrica, Valvata 
tricarinat~Gyraulus parvus, Helisoaa an
ceps striatua, Helisoaa · caapanulatua,Phy
sa gyrina hildrethiana, and species of 
Sphaeriidae. Fossaria obrussa deca11pi, an 
amphibious snail,isconsidered anintruder . 
Stagnicola sp . , Naiades, and the 7 species 
of terrestrial gastropods are considered 
to be intruders for they occur only as 
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traces in the total sample . Helisoma an 
ceps striatua is themost significant mol 
lusk, followed by Sehaeriua, Valvata tri 
carinata, and Gyraulus parvus . 

Molluscan abundance seems to be directly 
related to lithologic changes in the 1\!sh 
creek Lake deposit. Unit 1, the lowest , 
does not contain a great number of indi
viduals or great diversity of species . No 
terrestrial gastropods are present . An 
guispira alternata was found, but it is 
probably a contaminant from the surface . 
Unit 2, aclayey marl , contains a slightly 
more a bun dan t molluscan fauna than Unit 1. 
Unit 3, a shell marl , makes up 16 inches 
of the stratigraphic section. Most of the 
species experience their greatest abund
ance in this zone . Terrestrial snails are 
present in small numbers. Unit 4 , a loam , 
contains the smallest molluscan fauna of 
the sample section . Living Anguispira al 
ternata were found in large numbers on the 
surface . 

Floral Abundance . Units 1 and 2 con 
tain the remains of Chara,principally oo 
gonia, in small amounts . Unit 3, which 
contains profuse . plant debris , mostly of 
recent origin . Seeds of Car ex , Cerast i um , 
Polygonua, and Potamogeton are present i n 
trace amounts in all the units . 

Nature of the Environment. The aquati c 
mollusks of the Rushcreek Lake deposit in
habited a quiet body of water in an end 
moraine complex. The successive quanti 
tative distribution of mollusk specie s in 
eachofthe collections of the four litho
logic units indicates a small lake whi ch 
was drained fairly rapidly . 

The abundance of ctenobranchs and He l i
soaa anceps striatu11 indicates a cool wa t er 
environment (Frye and Leonard, 1967, p. 
433) . Aanicola is a sensitive indicator 
of clear, cool, permanent waters (Frye and 
Lepnard, 1967, p . 434) . The water wa s 
shallow, as indicated by the presence of 
numerous Helisoaa anceps striatum, a spe 
cies which is reportedly most common 1n 
depths less than 3 feet (Mowery , 196 1, p . 
10) . 

The lake bottom during the deposition 
of Unit 1 probably consisted of a fin e
grained gray marl supporting Char a plant s . 
The Chara was, no doubt, the sourc e of 
much of the marl at this stage , for mol 
lusks are not overly common and spri ng s 
are not evident . The water depth was pro
bably greater than 6 feet, for this depth 
would account for the paucity of the mo l 
luscan fauna . Most species prefer dep t hs 
less than this (La Rocque, 1968) . 
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TABLE 5 PLEISTOCENF. FAUNA AND FLORA OF RUSllCREEK lAKE DEPOSIT, NEAll BELLEFONTAINE, OHIO 

DEPTH~INCHES} 2 4 6 8 10 12 14 16 18 20 22 24 26 28 31 34 38 42 
NUMBER OF INDIVIDUALS 29 25 128 276 285 332 276 284 281 262 352 166 107 99 117 185 164 108 

CTENOBRANCIIS 

Amnicola limosa 6 ,9 8 .0 8.6 4.0 13.7 7.8 12.0 4 ,9 10.0 9.9 16.5 11.4 11.2 3,0 16.2 27.0 38.4 45 .4 
.\mnico1a 1us tr i ca 3 ,4 16 ,0 1t1 ,8 24.3 22,4 17.2 15,6 10.9 8,5 5,7 9.6 10 . 2 9.3 10.1 5.1 4.9 1.8 1.8 
Va1vata tricarinata 31 .0 12 .0 22 .6 17 . 8 10.9 14.2 14.5 19 .0 16.4 21.4 29,0 31.9 17.8 23.2 26.5 35 .1 32.3 34,2 

AQUATIC PULMONATES 

Ferrisais Earal1e1a ,8 .8 
Y.os saria obruasa deca~i 3 .4 9 ,0 4.2 9,0 3.6 14.8 1;3.2 9,9 1.7 4.2 4.7 8 .1 . 8 .5 
GE:aulus Earvus 44 . 8 44 .0 32. 0 19 .6 23 . 5 18.4 19,9 21 .1 13.9 17 . 6 16.8 15.1 17.8 24.2 20.5 21.1 19.5 13.0 
!lcliaoma ance2s s triatum 8.0 5.5 7.6 14.0 16.0 15,2 19.0 25.6 21,0 17,3 18.1 33.6 28 ,3 20 . 5. 7 .0 2.4 .9 
Hc1isoma cam2anu1a tum .4 2. 4 1.5 2,2 1.8 5.7 1.4 2•4 2,8 
Ph2sa ~Irina hildrethiana 7.6 3,5 5,7 5 ,4 3.5 3 , 2 6,1 4.8 3.0 .9 4 . 3 1 , 6 3.0 
Promenetua exacuous .4 
Staanicola sp, .4 .4 

TERRESTRIAL PULMONATES 

AnsuisJ! ira al ternata 4 ,0 . 8 ,6 .6 
Discus cronkhitei , 8 
~aatroco2ta sp . 3.4 
Hel i cod!scua Earallelus .4 
Ret ine11a indentata 4 ,0 .4 
Succinca ap. .4 
Zonitoidea arboreua .3 .4 .4 

SPHAERIIDAE 

Piaidiwn ap, 10,2 2.5 1. 6 1.8 2. 2 3.7 
Sphaerium ap. 6 . 9 4 .0 3 .9 7.2 3,5 8,1 6.9 4,2 8,5 2.3 2,8 3.0 ,9 3 .0 5 ~ 1 2:7 1.8 1.8 

NAIADES (FRAGME~TrS} T T 
• I 

OSTR~CODS (Candona) T T T T T T T T T T T T T T 
INSECT REMAINS T · T T T T 

PLANT SEEDS 

C -..~rex sp. T T 
Cerastium ::;p. T T T 
Polygonum sp. T 
Potamog,eton sp. T T T T T T T 

CIIARA OOGONIA T T T T T T T T T 
UNIDENTIFIABLE PLAirl' 

X REHAI!IS X X X T X T T T X T T X 

LITHOLOGY : 

Un i t 4 Dark-br01-m Humus X X X 

Unit 3 Yello~1-bro\m Marl X X X X X X X X 
Unit 2 Clayey-brown Har l X X X X 
Unit 1 Gray Harl X X X 

T Trace 
X Present in large amounts 
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Unit 2 represents a slight lowering in 
water level and the a~dition of fine clas
tics from the surrounding terrain . Chara 
is still the dominant aquatic vegetation . 
The molluscan fauna is also moreprevalent. 
Helisoaa anceps striatua, an inhabitant of 
shallow waters with a bun dan t vegetation 
(La &cque, 1970, p. 501), is common in 
this unit. At this time, Rushcreek Lake 
must have begun to drain . 

Lake level continued to lower as evi
denced by Unit 3. Chara plants are still 
present in lower Unit 3, but are not found 
in the upper part . The marl that makes 
up this unit appears to be predominantly 
a result of an accumulation of shells and 
shell fragments in a very nearshore zone . 
Helisoaa anceps striatum is very common 
and seven other aquatic spec.ies are com
mon. The high percentages of molluscan 
abundance in this zone indicate a very fa 
vorable molluscan habitat was afforded. 
The high percentage of shell fragments 
suggests a nearshore zone or beach where 
small waves have resulted in the accumula
tion o f large qu an ti ti e s o f she 11 s and 
shell £ragmen ts . The mollusks preserved 
in this unit probably lived on vegetation 
in the area. A present day deposit very 
similar to this was observed at Goose Lake 
near Cement City, Michigan . The beach and 
nearshore zone at this lake were covered 
by shells, mainly Helisoma campanulatum. 

IA~ring the deposition of Unit 4, Flush
creek Lake was reduced to its present ba
sin. In some of the scattered small pools 
of water still remaining certain aquatic 
mollusks continued to thrive . Gyraulus 
parvus was one of the most common, perhaps 
because it could survive minor periods of 
drought by burrowing into the substrate. 
Terrestrial gastropods were present, but 
not in great nu.mbers . Anguispira alter
nata became the most common terrestrial 
snail in the uppermost part of the unit 
and still lives in great numbers in the 
fields of 1\Jsh Creek valley . 

SILVER LAKE DEPOSIT, NEW CARLISLE, OHIO 

Location of the Deposit . Silver Lake 
is located about 2 miles northwest of the 
town of New Carlisle, in Miami County, O
hio. A short strati graphic section was 
taken along the southeastern shore of the 
lake in a marshy area (Figure 7) . 

Description of the Area . Silver Lake 
lies in an east-west trending valley some 
50 feet bel ow the surrounding terrain . The 
lake does not presently have an outlet . 
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FIGURE 7 SILVER LAKE AND VICINITY, OHIO 

The vicinity is well drained, and few 
marshes and lakes are present. Marsh ve
getation does exist along the west ern pe
rimeterofSilver Lake. The eastern shore-
1 ine has been filled in with sand to cre
ate a beach for a private swim club now 
located at the lake . Earkier, the lake 
had been dredged for marl by the New Car 
lisle Marl and Humus Company (Stout, 1940, 
p . 27) . 

Most of the land in the New Carlisle 
area has been cleared for farming, but de
ciduous woodlands remain in the hilly ter 
rain around Silver Lake. Vegetation in 
the immediate area of the strati graphic 
section was scant; it consisted mainly of 
Populus treauloides, Phragaites, Pontede 
ria, and Rudbeclria hirta. Marl was ex
posed on the surface . 

Late Pleistocene Geology of the Area. 
The Miami LobeofWisconsin glaciation was 
the last ice sheet to cover the Silver 
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Lake area (Petro, 1958, p . 7) . The lake 
itself lies on the eastern edge of a north
south trending section of the Farmersville 
moraine (Goldthwait,in Norris, 1952), and 
directly west · of the Mad River valley 
train (Ohio Academy of Science, 1960, map) . 
Kettles and kames are well. developed in 
the area directly south of the lake, so 
it is likely that Silver Lake was the re
sult of the melting of a buried ice block . 
Silver Lake was probably a much larger 
lakeinits earlier history andwas drained 
after ice retreated from the area. The 
lake level was gradually lowered so that 
the stream flow became insigni fi cant , and 
the lake was left stranded without an out
let. The dry channel of this stream is 
very evident on the 7. 5' NewCarlisle quad
rangle. 

Stratigraphy of the Deposit . Only one 
lithologic unit wasidentified at Silver 
Lake-a brownish-gray fossiliferous marl . 

Unit Description Thickness 
(Inches) 

1 Marl, brownish-gray, fossili
ferous , Chara remains. (Col 
lections No. 1-9; last 3 
collec~ions are 4 inches 
each . 24 

A deep sample could not be obtained be
cause of water inflow into the pit. An 
auger sample showed the same lithology for 
at least another 4 feet. 

Late Pleistocene Fauna and Flora . Just 
to the south of Silver Lake is Crystal 
Lake in Clark County. Nave (1969) bas made 
a study of the mollusks found in a marl 
deposit at this lake (Table 6) . 

TABLE 6. PLEI STOCEIIE MOLLUSCAN FAUNA OF 
CRYSTAL LAKE DEPOSIT (Nave, 1969) 

CfENOBfiANOIS 

Amnicola liaosa 
A . lustrica• 
Valvata sincera• 
V. t ricarinata 

AQUATIC PULMONATES 

Acella haldemani 
Araiger crista 
Fossaria obrussa 

de caapi 
Gyraulus deflectus 
G. parvus 
Helisoma campanulatum 
H. anceps striatum 
Lymnaea stagnalis 

jugularis 

• Indigenous species 

Physa gyrina 
Promenetus exa

cuous 

SPHAERIIDAE 

Pisidium com-
pressum 

P . ferrugineum• 
P. milium 
P . nit idum • 
P . variabile• 
P. ventricosum• 
P . walkeri 
Sphaerium lacus-

t re 
S . rhomboideum 
S. securis 
S . sulcatum 
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The molluscan fauna of Silver Lake was 
found to be very similar to that of Crys
tal Lake (refer to Table 7) . 

Faunal Abundance. The indigenous mol
lusks are Amnicola limosa, A . lustrica, 
Valvata tricarinata, Gyraulus parvus, He
lisoma anceps striatum, H. trivolvis,Phy 
sa gyrina hildrethiana, and Sphaerium sp . 
Pleurocera acutum, FosSI !Tia obrussa de
camp ·i, Pisidium sp ., Naiades , and .Succinea 
avara are considered to be intruders . All 
indigenous species and Fosssria obrussa 
decampi are considered to be significant. 
Aquatic pulmonates have a greater diver
sity and are more abundant than cteno
branchs. The most common mollusk, how
ever, is the ctenobranch Amnicola lustri
ca. Amnicola limosa, though, occurs in 
only trace amounts in the lower three col
lections of the section . The only terres
trial mollusk, Succinea avara , was found 
as an individual shell in collection 8. 
Mollusk sh-ell £ragmen ts were extremely 
common throughout the section . 

The ostracodes, Candona and Cypridopsis, 
are present in traces in each of the col
lections . Insect exoskeletons occur in a 
few collections. 

Floral Abundance. Chara strands and co
gonia and unidentifiable plant remains 
were found in. each collection . The only 
seeds identified were those of Po lygonum 
in collection 5·. 

Nature of the Environment. The mollusks 
of theSilver Lake deposit lived in a small 
lake formed in an end mo.raine complex . 
They migrated into this environment through 
a now non-existent stream after the retreat 
of the Wisconsin ice sheet . The l ake has 
since shrunk in size due to slow drai ning 
and marl buildup . Chara was probably the 
dominant aquatic vegetation . Peat was not 
present at the sampled locality , but surely 
occurs in the surrounding marsh . Peat and 
muck were reported by Nave (1969, p . 8) 
at the Crystal Lake marl deposits . 

The Silver Lake section probably repre 
sents a locality far enough from shoreline 
so that little terrigenous detritus, in
cluding land snails, was received. The 
presenceoflarge numbers of Amnicola lus
trica, Fossaria obrussa decampi, Gyraulu s 
parvus; andHelisoma anceps striatum , how
ever , indicates a shallow water en vi ron 
ment, less than 3 feet 1n depth (Mowery , 
1961; La Rocque, 1968) . 

The Si 1 ver Lake habitat was apparently 
very similar to that described by Ns v e 
(1969) for nearby Crystal Lake. Amnicola 
lustrica, Valvata tricarinata, Gyraulus 
parvus, . and Helisoaa anceps striatum are 
i ·ndigenous species in both deposits. Fos
saria obrussa decampi is significant in 
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TABLE 7 PLEISTOCENE FAUNA AND FLORA OP SILVER LAKE DEPOSIT, NEAR HEW CAJU.ISLI, OHIO 

DEPTH~INC!lES~ 2 4 6 8 10 12 16 20 24 
NUMBER OF INDIVIDUALS 216 178 224 265 210 304 241;. 284 303 

CTENOBRA!!CHS 

Amnico1a limosa 5.1 1.1 1.3 10.9 5.5 8.2 .8 .7 .3 
Amnicola lu!t(ica 39.8 33.7 27.7 22.3 16.4 18.8 24.2 33.1 33.3 
Pleurocera acutum .6 .4 
Valvata tricarinata 9.7 13.5 10.3 17.7 19.4 13.5 9.4 10.6 15.5 

AQUATIC PULMONATES 

Fosaaria obruasa dec!!ei 7.9 11.8 9.4 8.7 10.3 11.2 9,0 6.3 6.6 
G:a:aulus earvua 17.6 18,5 26.8 14.7 15,8 15.5 17.2 18,3 13.9 
Heliaoma anc!2• atriatum 14,8 13.5 11.2 9.0 12,9 15.1 19.3 16,2 9.6 
He11aoma trivo1via .6 
Phx•• &X!ina hildrethiana 3.2 4,5 
Promenetua exacuoua 

TERRESTRIAL PULMONATES 

Succinea avara 

SPHAERIIDAE 

Pis idium sp, 1,8 2.2 

NAIADES(PRAGMENTS) T 

OSTRACODS (Candona, CXJ!ridoe•i•> T 
INSECT REMAINS 
PLANT SEEDS (JolygOI\!P ap,) 
CHARA OOGONIA T 
UNIDENTIFIABLK PLANT REMAINS T 
LITHOLOGY; Brown·SI'•Y Marl I 

T Trace 
X Preunt in large 81110\mtl 

both deposits . Sphaeriidae, however, are 
more abundant in the Crystal Lake deposit. 

As evidenced by the abundant cteno
branchs and 'Helisoma anceps striatua, the 
w~ter temperature during Wisconsin time 
at Rushcreek Lake was somewhat cooler than 
that of the present-day lake . Th:e temper
ature was similar to that of present-day 
lakes in Canada due to the climatic ef
fect of glacier ice still existing in the 
Erie Basin . The prevalence of Amnicola 
also suggests that the water was essen
tially freeof turbidity. The fiQe-grained 
marl bottom was little disturbed by wave 
action, except during storms when the water 
probably became milky with suspended par
ticles . 

T 

T 
T 

T 
T 
X 

.4 ,8 6.4 3.3 .4 3.2 8.2 
6.7 10.9 7.4 7,6 15,2 7.0 6.3 

1.0 

.4 

5.8 4.9 5.8 6,9 4,5 3.5 6.3 

T T 

T T T T T T T 
T T T 

T 
T T T T T T T 
T T T T T T 
X X X X I X X 

FOURMILE LAKE DEPOSIT, CHELSEA, MICHIGAN 

Location of Deposit . Fourmile Lake is 
situated in Washtenaw County, Michigan , 
midway between the towns of Chelsea and 
Dexter . The lake is now part of the Chel
sea State Game Area. A short stratigraphic 
section was obtained along the eastern 
shore of an abandoned marl pit at the 
southwestern end of the lake (Figure 8) . 

Description of Area . Fourmile Lake oc
cupies a marshy lowland in irregular gla
ciated terrain. Abandoned, water-filled 
marl and clay pits · lie to the north and 
southwest of the lake . The lake has no 
major outlets, although several intermit
tent creeks drain into it from the sur-
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rounding marshes ~ Deciduous forest cover 
is present along the .southern boundary 
and on scattered topographic highs in the 
marshlands . The most extensive marsh ve
getation is found directly encircling the 
lake and north and west of it. 

The flora in the iinm.ediate area of the 
section included Typha, Carex, Asclepias 
syriaca , Daucus carota, Osaorhiza, Eupa-
torium, Plantago , Taraxacua officinale, 
Rhus toxicodendron, Rhus vernix, Salix, 
Campanula, and Lemna 11inor. 

Late Pleistocene Geology of the Area . 
Kneller (1964) mappedlakedeposits in the 
a rea surrounding Fou rmi 1 e Lake. An esker, 
indicating flowage of meltwater to the 
northwest, ex·tends from just south of the 
lake to a point approximately 2 miles 
southeast of the town of Lima Center (Bay , 
1938, map; Kneller, 1964, map). To the 
north of the esker are several kames and 
a kame complex on the northwest edge of 
the. lake. (Bay , 1938 , map, Kneller, 1964, 

map). This evidence seems to indicate that 
ponded conditions existed along the ice 
front of the Huron~Erie Lobe in the Four
mile Lake area (Kneller, 1972, personal 
communication) . The present Fourmile Lake 
is only a remnant of this once more exten
sive glacial 1 ak e . 

Stratigraphy of the Deposit . The short 
stratigraphic section obtained at Fourmile ' 
Lake yielded only one lithologic unit-a 
gray fossiliferous marl. The sampling was 
terminated at a depth of 16 inches because 
of rapid water inflow . An auger test in 
dicated that the marl continued for at 
"least another 4 feet . 

Unit Description 

1 Gray-brown marl, fossili 
ferous, plant remains . 
( Co 11 . No . 1-3) 

1 Gray-yellow marl, fossili
ferous, plant remains, 
some oncolites . (Coll. 
No. 4-7) 

Thickness 
(Inches) 

6 

10 

Faunal Abundance. The indigenous spe -
cies are A11micola l i4osa, A . lustrica, 
Valvata cf. V. perdepressa, V. tricarinata , 
Gyraulus parvus, Heliso11a anceps striatum , 
Physa gyrina h~ldrethiana, Pisidium sp ., 
Sphaeriu111 sp ., and Naiades . Pleurocera 
acutum, Fossaria obrussa deca11pi and nine 
species of terrestrial gastropods are con 
sidered to be intruders . Ctenobranchs are 
more diverse and abundant than the aquatic 
pulmonates. All species are significant 
except for Foss sria obrussa decampi , Ph ysa 
gyrina hi ldrethiana, Naiades, and the ter 
restrial snails. The insignifican t aqua
tic species occur in most of the collec
tions, but are present only in minor per 
centages . The terrestrial species are 
present only in the upper four collections 
of the section . Ostracodes of the genus 
Candona occur at sporadic intervals. Col 
lection 3 yielded a trace of insect exo 
skeletons . 

Floral Abundance . Chara strands and o-
ogonia occur throughout the deposit . Seeds 
of .Lotus, Cerastiu11, Carex, and Najas are 
also present in many of the collections. 

Nature of the En vi ronaent . The mollusks 
of the Fourmile Lake deposit were inh abi
tants of a large body of quiet water . The 
present Fourmile Lake is the deeper part 
of this basin . Apparently, the sec t io n 
was taken in an area where marl deposits 
filled in the shallower shoreline areas of 
the lake while it was in the process of 
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slowly d~aining into adjacent lowlands. 
The absence of a peat layer seems to in
dicate that luxuriant marsh growt.h was 
not able to establish itself in the Imme
diate area of the sample section. 

The mollusks lived in a very shallow 
(less than 3 feet) nearshore zone . Zoni
toides arboreus, Retinella indentata, and 
Retinella rhoadsi indicate that a decidu
ous forest zon 'e probably existed near the 
shore (Frye and Leonard, 1967, p . 433; La 
&cque, 1970) . A•micola is a good indi
ca to r o f cl e a r, perm an en t , u su a 11 y coo 1 
water, according to Frye and Leonard ( 1967, 
p . 434) . Naiades also indicate permanent 
water for their presence demands the pres
ence of fish fo~ the development of Naiad 
1 arvae. Ctenobranchs, as a group, a·re ad
apted to cooler water environments (Frye 
and Leonard, 1967,· p. 433) as is Helisoma 
anceps striatua (La Rocque, 1968, p. 501) . 
The bottom material was a fine-grained 
marl which supported strands of Chara and 
Nitella . 

DISCUSSION 

From available radil>carbon dates, the 
sequence of formation of the six lacus
trine environments · can be hypothesized. 
The Late Wisconsin ice sheet ·reached its 
maximum southward extent in the study area 
some 18,000 to 20,000 years B. P. (Forsyth, 
1965, p. 226). · At thi's time all of · the 
localities studied wer-e covered by thick 
glacier ice : The ice sheet had completely 
retreated from Olio by approximately 14,000 
B. P. (Forsyth, 1965, p. 226). Thus, Rush
creek Lake and Si 1 ve r Lake, the two south
ernmost localities,were freed of ice some 
time between 20,000 and 1~000 B.P. Indi
ana was also freed of Wisconsin ice by 
14,000 B. P . (Wetzel, 1970, p. 495). Big 
Turkey Lake and Wabee Lake probably were 
created around this time. Dorr and Each
man (1970, p. · 161) state that all glacial 
features below the Port Huron moraine in 
Michigan date from 13, 500 to 16, 000 B. P. 

' This would include the site of Fourmile 
Lake. Thus, this lacustrine environment 
is slightly younger than this time range. 
The Castalia Prairie deposi thas been date~ 
as having formed around 7, 000 to 8, 000 B. 
P. (Clark, 1961, p. 36), making it the 
youngest of the localities studied . 

The lakes had their origin in several 
ways . Big Turkey, Silver, and Wabee Lakes 
were probably formed from the melting of 
stagnant ice blocks. Rushcreek and Four
mile Lakes are believed to be ice dammed 
lakes that existed along the ice front. 
Castalia Prairie seems to have b~en a low- . 

1 and floqded by a rise in the water table 
and consequent spring outflow. 

All of the stratigraphic sections il
lustrate the final stages of the lake his
tory in that a rea. The uppermos·t part of 
the section at most localities is a peat
humus layer of varying thickness . This 
layer is absept at Big Turkey, Fourmile, 
and Silver Lakes as a result of erosion o·r 
possibly nondeposition. The next lower 
sediment type is a marl, usually much 
thicker than theoverlying peat. This zone 
is dominated by Chara remains and mollusk 
shells. The underlying sediment type is 
sand, grading downward into gravel. Only 
at Wabee Lake was this unit reached. The 
other localities contain so great a thick
ness of marl that sampling was ' terminated 
before the gravel was struck. 

Castalia Prairie, Silver Lake, and Big 
Turkey · Lake are the only localities in 
which calcareous tufa was found. · Irregu 
lar masses and coated reeds of tufa were 
found throughout the Castalia section, in 
the upper half of the Big Turkey Lake sec
tion, and . as traces in the Silver Lake 
section. This indicated the f!'ow of car
bonate-rich groundwater into the environ
ment. Oncolites were found only at Four
mile and Wabee Lakes. The origin of these 
is due to the growthofalgal mats on liv
ing and empty mollusk shells (Weiss, 19701 

The molluscan faunas of the deposits of 
the study area are very similar in compo
sition and vary mainly in abundance of the 
individual species . Table 9 shows the to
tal fossil aquatic molluscan fauna at each 
of the localities in this study, in addi
tion to several living assemblages known 
to existinlakes (having similar environ
ments of this are~ and those farther 
north .• 

The c·ompari son of the fossil faunas with 
living assemblages is hampered by the lack 
of sufficient data. Comparatively little 
information is available on molluscan as
semblages from present-day lakes, let a
lone Late Pleistocene ones. The datawhich 
are available have been complicated by 
taxonomic lumping and -splitting, or in 
some cases by misidentification, all of 
which hampers c.ompa rison of faunal 1 is t s . 

The fossil molluscan faunas of Big Tur
key, Ru ah creek, Silver, an ii Fourmile Lake 
deposits show that Amnicola limosa, Amni
cola lustrica, Valvata tricarinata, Gyr
aulus parvus, Helisoaa anceps striatum, 
Physa gyrina hildrethiana, and Sphaerii
dae are more characteristic of shallow 
water environments with abundant vegeta-
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TABLE 9 LACUSTlliNB MOLLUSCAN ASSIMILAGII 

WISCONSIN AGE ASSIHBLAGBI LIVING ASSEMBLAGES 
DL DOLLAR LAD 

~ ~ ~ ~ ~ 
10 

SoL SODON LAD INDIANA OHIO HICHIGAM X PUIIIft' {i] 
Ill! NSL-1 NORl'H ST.U LAD l ft , dept~ XX IIOIIDICAift' ~ NSL-3 NORTH ST.U LAD 3 ft • dept~ Mo abuodance data ~ 

MeL HciCA 'I LAX! .. allable for SoL, :a: g; 
CL CHILCOTT LAD ~ ~ Q ~ ~ ~ 

NIL, MeL, and CJ.. Iii g' r t"' g: I 0 SPECIES FOUND IN STUDY AREA t"' ... w t"' t"' 

CTENOBRANCHS 
"-•~~1 • liaoaa D ll .lll Xll D lCI X ll l II: X 

' Amnlcola luatrica XX X lll Xl XX J ll ll X 
Gon:l.obaaia 1 ···-· XX X 
Pleurocera aeutwa , 
Pomatio11aia ta .. fAa•f• XX 
Valvata triearinata XX X IX llCI XX lQI ~ I J 
AQUATIC PULHONATBS 
Ferriaaia 11arallela X ll J 
Ferriada ahillekU 
Foaaarla ·--{ X X D Jll Jtl X 1 
GI!&U U! l!UVUa XX XX XX lXX lC XX ' XJ ll ) 
HeliaOID& ance11a atriatta :xx X ID lD lCI J y 

Heliaoma c-anuletta X lCI J ][ 

Halla- trivolvla X J J ) ll X 
Laeva11ex diaohanua II; 
Laeva11ex k:l.rklandf. X 
Phvaa avrina hUdrethlaaa X X ID JllD Jl l 
Planorbuta armf.aera ~ 

Prgmenat!! !!!CUOUf X J Jl 
8taaQf.cola paluatrf.i l , 
SPHABRlmAll 
1>fafdfo- ap, . X X X X ... -· aD , X XX 
.~ -~ I ' I 

tion in the study area. Fossaria obrussa 
decampi was also found in each of these 
localities, but it is amphibious and pro
bably lived outside the aquatic habitat . 

Similar living assemblages were found 
in North Star and Little North Star Lakes 
in Minnesota in waters up to .3 feet de~ 
(Baker, 1935, in La Fbcque, 1966, p. 69-
70) . Amnicola liaosa and Valvata trica
rinata were found clinging to Chara in wa
ter up to 4 feet deep. Gyraulus parvus, 
Helisoma anceps striatua, andPhysa gyrina 
were discovered on the underside of pond 
lily leaves and on other aquatic vegeta
tion . McKay Lake near Ottawa, Ontario, 
has yielded a living assemblage which in
cludes Amnicola li•osa, A. lustrica, Val
vata tricarinata, Gyraulus parvus, Heliso
ma anceps, Physa heterostropha, and Sphae
riidae (La Rocque, 1966, p. 92). Chilcott 
Lake, amarl lake in Quebec, also contains 
a similar faunaofliving mollusks (LaRoc
que, 1966, p. 93). Many lakes in north-

X 

. ... 
J 

ID Ill J X X X 
lXX l X X X 

ll I 'X ][ 

eastern Wisconsin were found to contain 
living faunas virtually identical with the 
fossil faunas of ' this st~dy (Morrison, 
1932, in La Rocque, 1966, p. 95-110) . Cain 
et al. (1950, p . 541) reported that Amni
cola liaosa, A . lustrica, Valvata trica
rinata,Fossaria obrussa, Gyraulus parvus, 
Bel isoaa anceps, Physa integra, and Sphae
riidae along with a few other aquatic spe
cies were found living in Sodon Lake, a 
typical marl lake in Oakland County , Mi
chigan . 

Living mollusks collected in present
day Ohio 1 ak es reveal a slightly di ffe rent 
fauna. This may, however, be due . to the 
incompleteness of available data and in
adequate collecting methods. Studies of 
northeastern Ohio aquaticmolluscan habit
ats by Dexter (1950, 1953, in La Rocque, 
1966, p. 86-88) have revealed the absence 
of Heliso•a anceps striatua and A111nicola 
lustrica . From the available records, La 
Pocque (l968, p. 390-391 and 500-501) has 

X 

X 
X 
y 

X 
X 

X 

X 



STERKIANA NO. 52, OECEMBER .197' 

reported these species as living today in 
Minnesota, Wisconsin, and New York, Min
nesota, Ontario, and Wisconsin respective
ly . Sterki (1899 in La Rocque, 1966, p. 
89) haslisted AMnicola lustric~ from Tus
carawas County , Ohio, but this may be a 
misidentification because it has not been 
found in other Ohio localities to the au
thor's knowledge. Helisoma anceps stria
tU/11 and Amnicola lustrica are probably 
cool water species thatnow find lake tem
peratures in Ohio, Indiana, and extreme 
southern Michigan unfavorable. 

The terrestrial environment of the lo
calities cannot be described reliably from 
this study, for many of the terrestrial 
snails listed have a wide ecological tole
rance of environment types. · Exceptions 
a're Stenotrema leai, Zonitoides arboreus 
(Frye and Leonard, 1967, p . 433) and pos
sibly Retinella indentata (La Rocque, 
1970, p . 619) which are good indicators 
of the proximity of a forest area . 

Wabee Lake differs from the previously 
discussed deposits of this study by the 
great abundance of Goniobasis livescens 
throughout the section. This species seems 
to be mainly a river, stream, and large 
rake . form (Goodrich, 1945). In nearby 
Lake Wawasee, Goniobasis livescens was 
found to make up 97 percent of the gastro
pods in the 'open littoral zone' and 74 
percent in the 'weedy littoral zone' (Scott 
et al ., 1928, in . Goodrich, 1945, p. 27). 
In the early stage of Wabee Lake, Gonia
basis · livescens lived on the gravelly· bot
tom of nearshore zones . The mollusk spe
cies indicated as typical of other lake 
en vi ron men ts did not favor such a coarse 
bottom and were present in small numbers. 
The gradual buildup of marl and organic 
debris on the bottom led to shallowing of 
the water in this ·area . Goniobasis lives
cens no longer found this a favorable hab
itat and moved to other areas in the lake. 
Other lacustrine deposits may show a pre
dominance of Goniobas is l ivescens and re
lated species and genera in the early 
stages, but most samples show only later 
stages of lacustrine history . 

The Castalia Prairie deposit also dif
fered from the others studied. Poaatiop
sis lapidaria was found in great numbers 
throughout the stratigraphic section. Po
matiopsis lapidaria is amphibious and is 
commonly found near a stream or river (La 
Rocque, 1968, p. 413). Thus, the presence 
of abundant Po•atiopsis lapidaria at Cas
talia indicates the presence of flowing 
water, probably originating from springs. 
The species inhabited the moist banks of 
these bodies of water . The extensive tu
fa deposits in the area lend support to 
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this interpretation of the Castalia Prai
rie deposit . This deposit is also the 
only one not containing members of the 
Amnicolidae and Valvatidae. The absence 
of these gill breathers can be attributed 
to their requ i rem en t of permanent bodies 
of water in which to live (Frye and Leo
nard, 1967, p. 432-433). The Naiades are 
also absent from this deposi .t for the same 
reason . 

CONCLUSION 

1. Big Turkey Lake and Wabee Lake in 
Indiana and Silver Lake inOhio were formed 
from meltingiceblocks left behind by the 
retreating Wisconsin ice sheet. Rushcreek 
Lake in Ohio and Michigan's Fourmile Lake 
were formed by the damming of water at the 
ice sheet front . Castalia Prairie in Ohio 
was subjected to flooding by springs . 

2. Of th~ lakes studied, Rushcreek Lake 
and Silver Lake in Ohio formed first, fol
lowed by Big Turkey Lake and Wabee Lake in 
Indiana, then Fourmile Lake, and finally 
the lakes in Castalia Prairie. 

3. Lakes of Wisconsin age are in the 
processoffillingin due to a combination 
of plant encroachment, marl and peat de
positi"on, ' influx of terrigenous detritus, 
and a lowering of water level by natural 
and artificial drainage. 

4. Aanicola liaosa, A. l.ustrica, Val
vata tricarinata, Gyraulus parvus, Heli
soaa anceps striatua, Physa gyrina hil
drethiana, and Sphaeriidae are character
istic molluscan species of shallow water 
plant-rich :tones of a typical marl lake 
within the study area . 

5. Gyraulus parvus is the dominant mol 
lusk in the shallow (less than 3 feet) 
water zones ofmarl lakes within the s tudy 
area. 

6. The presence of Goniobasis l ivescens 
in a lacustrine assemblage indicates a 
large lake with coarse bottom material or 
the nearness of a stream or river. 

7. The presence o fPomatiopsis lapidaria 
in a lacustrine assemblage discloses the 
proximity of a fluvial environment for it 
is typically a stream bank inhabitant . 

8. The existence of Fossaria obrussa de
caapi in a lacustrine fauna indicates the 
nearness of shoreline or exposed mud ba rs 
and flats . 

9 . The absence of indigenous cteno-
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branchs in lacustrine deposits shows that 
the water body was ephemeral or possibly 
contained high amounts of suspended s ilt . 
Both condi tiona are detrimental to cteno
branch populations . 

10 . Hel i soaa anceps striatum and Aan i
cola lustrica are probably cooler- water 
species, for they are now found -only in 
r egions north of the s tudy area . 

11. The dominant plant fossil of the 
s tudy area was the Char a oogoni a . 

12 . Candona was the dominant ostracode 
genus of the study area. 
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THE RECENT GASTROPODA OF OKLAHOMA, PART VII . THE ZONITIDAE 

BRANLEY A. BRANSON 

Eastern Kentucky Un i versity , Richaond, Kentucky 40475 

ABSTRACT 

Data for the genera and species of Okla 
homa zonitid snails are compiled from the 
literature and from new distribution re
cords. 

INTROOUCTIOII 

Considerable time has elapsed since the 
last install11ent of this series appeared 
(1) , more than intended. This contribu
tion attempts to summarize what is known 
about the systematically very difficult 
family Zonitidae in Oklahoma . However, 
several papers have appeared during the 
interim which address themselves to the 
Oklahoma gastropod fauna , and a synopsis 
of these i a given below. 

I wish to thank Mr . Steve Stacy, gradu
ate student at Eastern Kentucky University , 
for making the excellent photographs . 

Hubricht (2), in discussing the trans
Mississippian distribution of Strobilops 
aenea Pil sbry,. reported some river-drift 
specimens (possibly Pleistocene wash-outs) 
from neat ~i tefield , Haskell County, Ok 
lahoma . In an accompanying note (3) , he 
transferred Pilsbryna. tridens Morrison 
(discussed 1\erein)· from the Zonitidae to 
the family Endodontidae, placing the spe
cies in Helicod.iscus . In a third paper, 
Hubricht (4) added his recently described 
Helicodiscus jackson i to the known fauna 
of Oklahoma (Mayes County) . Finally , Hu
bricht (5) elevatedMesodon ind i anorum li
oderaa (Pilsbry) to full-species rank and 
removed it from Mesodon •to Tr i odopsis . He 
(loc . cit . ) also reported Succinea indiana 
Pilsbry (Muskogee and Sequoyah counties) 
~~~~nd Succinea witteri Shimek (Craig , Otta 
wa, Sequoyah and Wagoner counties) from 
Oklahoma for the fi rat time , and included 
Retinella :dkaundi Branson in tile synonymy 
of R. wheatleyi (Bland) (see also below) 

and consi deredStenot reaa abaddona Branson 
to have been based upon imtDature specimens 
of Stenotreaa labrosua (Bland). 

Branson (6) described anew slug (Philo
aycidae) from LeFlore County, reported 
(7) Glebula rotundata (Lamarck) (Pelecypo
da: Unionidae) fro11 an arm of Grand Lake 
in Ottawa County, and ·(8) statistically 
analyzed shell variation in Polygyra dor 
feu i lliana from many Oklahoma localities . 
Since Taylor (9) indicated that Physa a
natina Lea was probably the only Physa in 
Oklahoma outside of the Ozarkian region , 
I ( 10) have prepared a co11plete synonymy 
(as now understood) for the species . In 
this same paper (op . cit.), Pupoides in
ornatus Vanatta andVallonia cyclophorella 
Sterki are recorded for the first time for 
the state . 

COLL ECTt IIG SITES 

In addition to publi .ahed data from the 
literature , a considerable number of here
tofore unpublished records for Oklahoma 
zonitids have accumulated in my files; 
these arepresented here. In the annotated 
list which follows, specimens are referred 
to the sites listed below by number , and 
the number collected appears in parenthe 
ses . 

1. Mud flat, Big Grassy Lake, near Tom, 
McCurtain Co ., Oklahoma ; 14July 1961. 

2. Blue River at Connorville, Johnston 
Co. ; 3 June 1961. 

3. Two miles N of Talequah, Cherokee Co.; 
26 April 1953. 

4. Little River bridge, U. S. Highway 71 
S of Broken Bow, McCurtain Co . ; 16 
May 1963 . 

5. Spring River , State Highway 10, 5 mi . 
E of Miami , Ottawa Co . ; 29 August , 
1963. 

6 . Hillside at F~. Gibson Da11 , Cherokee 
Co. ; 14 May 1963. 
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7 . Kiamichi Mountains, 0.9 mile N of Hono
bia , Pushmataha Co . 

8 . Near U. S . Highway 59 , 1 ~ mile N of 
Watts , Adair Co . ; 5 March 1963. Al 
so 1n the nearby Illinois River . 

9 . East side of Lake Tenkiller Dam , Se
quoyah Co . ; 24 August 1963 . 

10 . Banks of Lost Creek, 2 miles E of Wy
andotte , Ottawa Co . ; 13 June 1963 . 

11. Pipe Springs, Wend of Rich Mountain , 
State Highway 259 , LeFlore Co .; 20 
August 19 63 . 

12 . Rich Moun·tain , 1. 7 miles S of Page on 
State Highway 259, LeFlore Co . ; 20 
August 1963. 

13 . Jackfork Mountain (base), 26 . 6 miles 
S of Hartshorne , Pi ttsburgh Co . ; 23 
August 1963 . 

14. Shaded hillside, Ft . Gibson Re s ervoir, 
wes t side , Wagoner Co.; 9 May 1963 . 

15 . Hi ll overlooking Lake Talihina, 2 
miles W of Talihina , Latimer Co.; 27 
August 1963. 

16. Bluffs ofSand Creek , Osage Hills State 
Park , Osage Co .; 27 August 1963 . 

17 . We st s ide Dam, Tenkiller State Park; 
dry , shaded ; 24 August 1963 . 

18. Round Mountain , 9 . 5 miles NW Walnut 
Towe r on Wwlnut tower road , LeFlore 
Co .; 20 August 1963 . 

19. Bank s of Flint Creek (from the creek , 
for aquatics), 2 miles E of Westvil, 
1 e, Adair Co . ; 16 April 1963 . 

20 . Walnut Mountain, 5 . 9 miles NW of Wal
nut tower , Walnut tower road, LeFlore 
Co . ; 20 August 1963. 

21. Walker Mountain , 2. 8 miles S on U. S. 
Highway 59 and 11.1 miles Eon Walker 
Mountain road , of Page, LeFlore Co. ; 
19 August 1963 . 

22 . Base of Poteau Mountain, 1. 4 miles SE 
of Monroe on State Highway 83, 0 . 9 
mile Eon County RoadC and 0.7 mile 
on County Road fl; 19 August 1963 . 

23 . Kiamichi Mountain, 0 . 2 mile W Kiamichi 
tower, LeFlore Co .; 21 August 1963 . 

24. Blue Mountain , 0 . 5 mile 3 ofBlue 
Mountain tower on Blue Mountain tower 
road , LeFlore ·eo . ; 22 August 1963 . 

25. Shadedleaflitter on bluffs,7 . 4 miles 
E of junction of U.S. Highway 59 and 
State Highway 259, on U. S. 59, Adair 
Co . ; 4 June 1963. 

26 . Crow' s Nest , llmiles NW Walnut tower, 
LeFlore Co . ; 19 August 1963 . 

27 . Brush Mountain , Smiles E of Stillwell 
on U.S. 59, Adair Co . ; 23 August 1963 . 

28 . Near Disney Dam, State Highway 20, 
1 imestone bluffs , Mayes Co .; 26 Aug
ust 1963. 

29 . Bluffs of Rock Creek, 2 miles S of Eu
fala on U. S. 69, Mcintosh Co . ; 27 
August 1963 . 

30. Burned-over hillside , 3 miles W of 
Bernice, Ottawa Co . ; 29 August 1963 . 
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31. Potato Hills, 5 miles W of Talihina on 
State Highway 63, Latimer Co.; 21 Au
gust 1963 . 

32 . Bluffs of Neosho River, Cherokee Re
creation Area 11, near Langley, Mayes 
Co.; 29 August 1963 . 

33 . Heavily shaded hillside, 5. 5 miles E 
Salina, State Highway 85 , Mayes Co . ; 
25 August 1963. 

34. Billy Creek Recreation Area, 0 . 5 mile 
E of Muse, LeFlore Co.; 22 August 
1963. 

35 . Hillside, 1. 2 miles E of Flint, State 
Highway 33, Delaware Co .; 26 August 
1963 . 

36. North sideofRich Mountain, 5.6 miles 
E of Page on U. S. Highway 59, LeFlore 
Co . ; 20 August 1963 . 

37 . Lost Creek Bluffs, 15 miles SE of Mi 
ami , Ottawa Co.; 16 May 1963 . 

38 . Lowlands, 2 miles E of Wyandotte, Del
aware Co . ; 21 September 1963 . 

39 . Robbers Cave State Park, 5 miles N of 
Wilburton, Latimer Co .; 20 A)lgu st 
1963. 

40 . Oak hillside, 0.8 mile N of Childers, 
Nowata Co . ; 28 August 1963 . 

41. Cavanal Mountain , 2miles W of Poteau, 
LeFlore Co.; 23 August 1963 . 

42 . San Bois, 6 . 1 miles NW of Wilburton, 
on State Highway 2, LeFlore Co ., 23 
August 1963 . 

43 . Bluffs of Limestone Creek, 19 miles N 
of Atoka on old U. S. 69, Atoka Co . ; 
27 July 1963. 

44. Hill side overlooking Spavinaw Creek , 
Spavinaw, Mayes Co .; 26 August 1963 . 

45 . Turkey Ford , Del aware Co . ; 21 Septem
ber 1963 . 

46. Buffalo Mountain , 2 miles E of Tali
hina, Latimer Co.; 21 August 1963 . 

47 . Lowlands, 7 . 4 miles E of Highways U. S. 
59 and State 259, on U.S. 59 , Adair 
Co . ; 4 June 1963. 

48 . Shaded talus , east side of Tenkiller 
State Pa.rk, Sequoy ah Co . ; 24 August 
1963 . 

49. Bluffs of Verdigris River , 4 miles E 
of Nowata on U. S. 60, Nowata Co . ; 28 
August 1963. 

50 . Sandstone bluffs of Sand Creek Osage 
Hills State Park, Osage Co . ; 27 Aug
ust 19.63. 

51. Banks of South Csnadian River, State 
Highway 33,4 miles NE of Thomas , G.is
ter Co . ; 17 June 1960 . 

52. Arkansas River bluffs, 0. 5 mile E of 
Keystone Dam on old State Highway 51, 
Tulsa Co . 

53. 'Old Indian Trail,' 0.9 mile N o f Ho 
nobia, Kiamichi Mountains, Pushmata
ha Co . ; 12 September 1963. 

54. Campus pool, Northeastern Oklahoma 
State Teachers' College, Talequah, 
Oterokee Co . ; 12 September 1963 . 



55 . Elk River near mouth, Delaware Co.; 
23 April 1963. 

56. Winding Stair Mountain Road, 0 . 5 mile 
Wofjunction with State Highway 259, 
LeFlore Co.; 18 August 1963. 

57 . 'Coody's Bluff,' 4 miles E of Nowata, 
U.S . 60, Nowata Co.; 28 August 1963 . 

58 . Elk City, Beckham Co.; 31 May 1963 . 
59. Lowlands, 1 mile 3 of Baron, Adair 

Co.; 24 August 1963 . 
60 . Haw Creek, 5 miles 2 of Page, LeFlore 

Co . ; 18 August 1963. 
6 1. North fork of Red River, State High -

way 44, S 33, R 20 W, T 5 N, Greer 
Co . ; 29 December 1963 . 

62. Banks of · Olarley Creek, 0 . 5 mile NW 
of Burbank, Osage Co.; 27 February 
1964. 

THE FAMILY ZONITIDAE 

Taxonomically, the family Zonitidae is 
quite aconfu.sing taxon. Many of the shell 
characteristics are matters of degree, and 
hence areliable to subjective decision-
making . Many of the definitive traits are 
on es of the genita.lia and other soft parts 
and, since many of the species are small 
to minute , are difficult to determine for 
the novice malacologist ." Consequently, 
the keys which follow are not in tended to 
portray natural relationships . Moreover, 
at some points difficulty may be encount
ered ; the descriptive comments should be 
utilized to clarify all identifications . 
Characters of the family follow . 

Shell dep res.sed-h el ici form, h eli coi d or 
biconvex to conical; colorless, white, or 
amber to various shades of brown; 2~ to 8 
or more narrow to slowly expanding, con
vex to flattened whorls; narrowly to wide
ly phaneromphalous; aperture thin, unex
panded, rounded to lunate; smooth to dis 
tinctly cross- and/or longitudinally stri
ated . Animal colorless to quite black; 
foot entire to tripartite, wrinkled to 
smooth .; white to dark gray; jaw•smooth and 
undi videdtopartially divided into indis
tinct plates ; radula bearing squarish 
plates centrally and laterally, but ob
long (wider than high) marginally, one to 
three cusped; dart apparatus present or 
1 acking; penis duct forked or simple; tail 
with or without a caudal pit . 

KEY TO OKLAHOMA GENERA OF ZDNITIDAE 

1. a . Shell conic or biconvex, very nar
rowly perforate; marginal radul a 
teeth bi - or tricuspid; penis duct 
with an appendix . . . . . .. ... .. . ... . 2 
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·b . Shell depressed to helici form, tooth 
ed or toothless, cryptomphalous to 
narrowly umbilicate; marginal radu-
1 ar teeth unicuspid ......... .. ... 3 

2. a. Shell with thread-like striations; 
marginal teeth bicuspid .. Euconulus 

b. Shell without axial striations; mar 
ginal teeth tricuspid . . . . . . Guppya 

3. a . Shell widely phaneromphal ous , pos 
sessing 2 or more teeth in aperture 
of body whorl . . . .. .. . . .. . .. . ..... 4 

b. Shell narrowly perforate, with or 
without shell teeth .. . ........... 5 

4. a. Minute shell with three teeth in the 
aperture (see text) . . . .. .. . ....... . 
. ..... .. ....... Helicodiscu s tridens 

b . Minute shell with two teeth in the 
aperture (see text) . . . .... . ... . ... . 
. . . ... . .. . •.... Hel"icodiscus roundyi 

5. a. Shell bearing ribs . ... . . Striatura 
b. Shell lacking ribs ... . ........ . . . 6 

6 . a . Last · whorl of shell much wider than 
those preceding it; no teeth in aper-
ture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 

b. Last whorl of shell not much wider 
than those preceding it; teeth pres-
ent or not . . . . . . . . . . . . . . . . . . . . . . . 8 

7. a. Shell larger than 15 mm in diameter 
. . .. . ... ... .... . . ... . ...... Mesomph i x 
b : Shell much smaller than 15 mm in 

diameter , and fisually with radiating 
indented lines . . . .. . ... .. Retinella 

B. a. Shell small , less than 4 mm in di -
ameter . . . .. .. . . .. . . ... . ...... ... . 9 

b. Shell larger, more than 4 mm in di -
ameter . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

9. a. Shell with 6 or nore whorls and u 
sually teeth in the body whorl ..... 
. . . . . . . . . . . . . . . . . . Paravi t rea (part) 

b . Shell with fewer than six whorls; 
teeth lacking in body whorl .. HaJDai i a 

. 10. a. Shell usually with more than 5 
whorls; no callus within the aper 
ture (often with transverse rows of 
teeth .. . .. .... ... Paravi trea (part) 

b. Shell either with a callus or pos 
sesses fewer than 5 whorls; teeth
when present, not 1n a transverse 
row . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 

11. a. Shell with either a call~s pad or a 
transverse row of teeth and 5 or mor e 
whorls .. .... . . . · . ..... . .. Ventridens 

b. Shell lacking acailuspadand teeth; 
whorls 5 or less .. . . .. . . Zonito i des 
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Genus EUCOMULUS Reinhardt 

Shell small, 2. 4 to 3 . 5 ·mm in height, 
2.4 to 3 . 4mm in diameter; spire ·strongly 
eon vex; whorls 5~ to · 7~. cl.osely 'coiled, 
smooth to minutely striated, hyaline to 

.yellowish-brown in color; minutely phane
romphalous; aperture lunate, the lip thin. 
Animal pale gray with darker ·gray tenta
cles; mantle marked by oblong or squarish 
black blotches. Two species reported from 
Oklahoma. 

KEY TO OKLAHOMA EUCXJNULUS 

a. Shell brownish, glossy; 4~ to 6 whorls 
.................. Euconulus fulvus 

b. Shell corneous to white , less glossy; 
6 to 8 whorls .. Euconulus chersinus 

Euconulus fulvus (Muller) Fig. 17a 

Published Records: Murray and Johnston 
counties (11); Caddo andCanadian counties 
(Pleistocene) (2); Adair, Beckham, Dlero
kee, Creek, Haskell, Osage, Ottawa, Pot
tawatomie, Roger Mills, and Sequoyah coun
ties (13); Oklahoma County (14); Payne 
County ( 15, 16); Beaver and Harper Coun
ties (17); Lincoln, Noble, and Comanche 
counties (18); Muskogee andPontotoc coun
ties (19); Comanche, · Kiowa, McCurtain , 
Noble and Woodward counties (20) . 

The thin, fragile shell is broadly coni
cal, 2 . 5 to 3.2 mm in diameter, 2 . 2 to 2.5 
mm in height; reddish- brown to pale yel
lowish-brown, theapex .nearly white; 4~ to 
6 whorls marked by crowded and faint spi
ral and radial striae, glistening; umbi
licus minute; aperture lunate, lip thin 
and simple, but slightly reflected near 
the columella; periphery rounded to very 
slightly angular . The animal is light to 
dark gray with nearly black tentacles, the 
mantle being heavily blotched with black; 
spermatheca short, its sac distinct and 
ovoid in shape; epiphallus nearly lacking; 
penial retractor stout , inserting on {le
nial sheath below penis . Habitat: •o1st 
leaves and debris on forest floors; in and 
on decaying wood. 

Euconulus chersinus (Say) Fig. 16a 

Published Records: Cimarron , Marsh all, 
and Dloctaw counties (21); Pawnee and Mur
ray counties (11); Alfalfa, Kiowa and Jack
son counties (10); Bryan,Haskell, Hughes, 
LeFlore, Osage and Ottawa counties (13), 
McClain, Cleveland and Muskogee counties 
(16); Sequoyah County ( 2 2); Blain, John
ston, Kay, Payne, Pontotoc counties (19); 

31 

Caddo, Garfield, Grady, Lincoln, Logan, 
McCurtain , Noble, Tillman, and Woodward 
counties (20) . 

New Records: 14(1); 40(3). 

Shell similar to that of E. fulvus, but 
higher, 2 . 7 to 3 . 0 mm in height, 2. 4 to 
3. 1 mm in diameter; yellowish-white to pale 
brown in color; 6 to 8 whorls marked by 
very crowded spiral and radial striations, 
less glossy than E. fulvus; umbilicus mi
nute; aperture narrow, lunate; periphery 
slightly angular to rounded. Animal nearly 
white to light gray with slightly darker 
tentacles, the mantle bearing a few gray
ish blotches; spermatbeca short without a 
clearly distinguished sac; epiphallus lar
ge, thick-walled;penial retractorbranched, 
inserting on both sides of penis apex . 
Habitat: similar to that of E. fulvus, but 
somewhat more tolerant of dry conditions . 

The subspecies of E. chersinus discussed 
by Pilsbry (22) are difficult to separate . 
As regards Oklahoma, all specimens have 
been traditionally referred to E. chersi
nus trochulus (Reinhardt), 1883, but this 
is by way of range rather than the result 
of detailed study. 

.......................•................. 
Figures 1-6 (opposite page) 

1. Ha•aii .a 111inuscula, Darby Boy Scout 
Camp, Cherokee Co . , May 24, 1963; a, um
bilical view; b , apical view; c, apertural 
view. 

2. Zonitoides nitidus, Buffalo Mountain , 
0 . 6 mile north on State Highway 63, 2 miles 
east of Talihina, Latimer Co., August 21, 
1963; a, apical view; b, apertural view; 
c, umbilical view. 

3 . Retinella indentata, Greenleaf Lake, 
Amphibious Landing, Muskogee Co ., April 
7, 1951; a, umbilic· sl view; b, apical 
view; c, apertural view. 

4. Retinella wheatleyi, Clarksville, 
Arkansas, March 25, 1951; a, apertu ral 
view; b, apical view; c, umbilical view:. 

5. Paravitrea siapsoni, Kiamichi Mouh
tain, LeFlore Co ., August 21, 1963; a , 
apical view; b, umbiliC' view; c, aper
tural view. 

6. Paravitrea signifi ·cans, 1~milesnorth 
of Watts, State Highway 59, Adair Co., 
August 25, 1963; a , apical view; b, aper 
tural view; c, umbilical . view. 
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Genua GUPPYA M6rch 

Shell ai11ilar · to that of Euconulus, but 
11uch lower, with fewer· whorls (3 to 4 2/3). 
and of smaller aile (1 to 3 mm diameter, 
l~aa than 1 mlli in height); radial striae 
lacking on apex; lip thin and simple; ap
erture lunate; white to yellowish-white . 
Animal white to nearly ·Colorless; tentacles 
light gray . PrimHily tropical , but one 
apeciea in eastern Oklahoma . 

Guppya sterltii (Dall) (See Branson, 1) 
Fig. 12 

Published Recorda: <llerokee County (1); 
Sequoy ah County ( 4). 

This apeciealiveaunder leaflitter and 
decaying wood. · 

Genua RETIMELLA Fiacher 

Shell thin, pale golden to colorless, 
and small ( 4. 0-7. 5 -; excluding immature 
ones), somewhat depressed; minutely umbi
licate to c ryp tomphalou a; 3~ to 5~ whorls; 
Sculpture of microscopic, crowded growth 
linea, either croaaed by minute spiral 
linea or the latter lacking, superimposed 
upon which are aeries of impressed radial 
grooves (lacking in R. electrina); apical 
1 to 1~ whorls smooth. Animal white to . 
dark gray or black . Five species reported 
from ~lahoma. 

Some worlura have elevated some of the 
aubgenera of Retinella to generic status 
(23), whereas others (24, and in other 
papers) utilise all theaubgenera as gene
ra. Baker (25, ·26) .on th .e other hand, 
followed by Pilabry ( 22), was of the opi
nion that Retinella conaiated of 'a con
tinuous aeries of aainor groups' rather 
than a aeries of genera. This ia the ra
tionale followed here. 

KEY TO OKLAHOMA SPECIES OF RETINELLA 

1. a. Shell lacking impressed (major ser-
ies) radial grooves .... .. ......... . 
. . .. . . . . .. . . .. . . Retinella electrina 

b. · Shell poaseaaing impressed radial 
grooves ............. .... ...... .. . 2 

2. a . Shell umbilicate to narrowly per-
forate ..... ..... ... .. .... .. . .... . 3 

b. Shell with umbilicus closed . : . ... . 
............. Retinella crypto•phala 

3. a . Shell umbilicate ... ... .. ........ 4 
b. Shell very narrowly perforate .... . 

:, ........ .. . ... Retinella indentata 

4. a. Major grooves weakly developed on 
umbilical aide of shell .............. . 
. . . . . . . . . . . .. .. Retinella •heatleyi 

b. Major grooves well-developed on um -
bilical aide of ahell ............. . 

................... Ret in ell a z ihundi. 

Retinella electrina (GOuld) Fig. 19 a,b 

Published Recorda: Canadian and Caddo 
counties (Pleistocene) ( 12); Harper Coun
ty (Pleistocene) (27); Muskogee County 
( 20). 

New Recorda: 44(1 ). 

Shell moderately depreaaed, the api~e 
only »lightly everted; 3. 5 to 5. 0 11111 1n 
diameter, 2. 0 to 2.8- in height; usually 
transparent (when fresh), flossy, amber to 
pale honey colored; 3~ to 4~ whorls; sculp
ture of crowded growth striae abov .e, lack
ing on the highly poliahed baae, and very 
weak microscopic spiral striae; the 
slightly ovoid umbilicus is deep, about 
4. 5. timea in· shell diameter. The animal 
i a dark gray to black, .the tripartite foot 
being lighter. Habitat: forest litter, 
decaying logs, etc. 

Ret inella •heat leyi · (Bland) Fig. 4 a, b, c 

Publiahed Recorda: :a.erokee. County (5); 
Mu akogee County ( 20). 

Sh·ell aoaewhat depreaaed, spire alightly 
everted; 4. 3 to 5. 51111 in ~iameter,l.7 to 
2. 3 •• in height; pellucid aaber to tan in 
color; radial aculpture well-developed but 
quite weak to lacking; 4~ to 5 1/3 whorls; 
umbilicua deep, distinctly oval in shape, 
5 to 5~ times in shell dia11et.er . Animal 
black, including the foot. Habitat : Moist 
hardwood forest litter, 11oatly along 
atreama at aoderate to low elevations. 

••••••••••••••••••••••••••••••••••••••••• 

Figure• 7, I (oppoeite pagel 

7 . Ventridena ligera, 1~ miles north of 
Watta, State Highway 59, Adair Co . , August 
25, 1963; a, apical view; b, apertural 
view; c, u11bilical view. 

8. Mesoaphi& capnode1, Octavia, LeFlore 
Co ., October 18, 1959; a, apical view; b, 
apertural view; c, umbilical view. 



Retinella zik•undi Branson (Illustrated 
in Bran son , 1 ) . 

Published Recorda: Adair, Latimer, Le
Flore, and Mayes counties (Branson, 1). 

Since this species was described, and 
many data given, in part VI, there is no 
reason to repeat the material here. In 
the in t roduc ti on ·(above), I indicated that 
H\lbricht (5) had synonymized this species 
with R . wheatleyi. However, as I indica
ted in the original description, the spe
cies seems to be quite closely related to 
R. pentadelphia (Pilsbry) from the Great 
Smokies . In support of this conclusion: 
'The Retinella is amost interesting find, 
obviously extremely closely related to R. 
pentadelphia from the Smokies. Indeed, I 
would not describe it as distinct unless 
anatomical differences were found' (Alan 
Solem , Curator of Lower Invertebrates, 
Chicago Nat. Hist. Mus.) In view of this, 
I am retaining the form pending an inves
tigation of the soft anatomy. 

,Retinella indentata (Say) Fig. 3 a,b,c 

Published Records: Pawnee, Washington, 
and Pittsburg counties (11); Garvin, Car
ter, and Marshall counties (21); Comanche 
and Caddo counties (10); Caddo and Cana
dian counties (Pleistocene) (12); Adair, 
Bryan, Choctaw, Craig, Haskell, Hughes, 
LeFlore, Love, Mayes, Nowata, Osage, Ot
tawa, ·Pottawatomie, Rogers, and Sequoyah 
counties (13) ; Murray, Cleveland, LeFlore, 
Mayes, Bryan, Coal, Okmulge.e; and Latimer 
counties (28); Payne County (15); Okla
homa, qeveland, and McClain counties (28); 
Payne County (15); Oklahoma, Cleveland, 
and McClain counties ( 16); Ottawa, Del a
ware, LeFlore, Atoka, ·and Pittsburg coun
ties ( 29); Olerokee, Creek, Johnston, Kay, 
McCurtain, Murray, Muskogee, Payne, · and 
Pontotoc counties (19); Comanche, Grady, 
Lincoln, Lo.gan, Noble, McCurtain, and 
Creek counties ( 20); Payne, Grady, and 
Pottawatomie counties (18). 

New Records: 3(1), 8.(3), 9(19t, 10(13), 
13(3), 14(4), 15(1), 16(7), 17(27),18(2), 
19(2), 22(4). 24(2) . 27(6) • . 28(2), 29(6), 
39(2) , 31(4), 32(1), 33(8), 38(3), 39(5), 
40(36), 41(1), 42(1), 43(4), 44(2),45(5), 
50( 3)' 52( 3) . 53(1). 

Shell some.what depressed, spire modera
· tely everted; diameter 2. 0 to '5.3 mm; 
height: l.lto 2.5mm; whorls 2~ to 4~; pel
lucid brown to nearly whit 'e; radial sculp
ture well-developed, majora being equally 
spaced · (7 on last 3 mm of body whorl-a 
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total of 31 on last whorl_:_in shell of 5 
• diameter) and as strong below as above; 
spiral acu lp tu re minute ~o 1 ack in g; um bi-

· licus 111inute to nearly lacking. The ani
mal is intenset'y black. Habitat: as in 
species discussed above. 

Retinella crypto•phala (Clapp) (See Bran
aon, 1). 

Published Records: Adair, Latimer, Le
Flore and Mayes counties (1); Carter Coun
ty (10); Latimer and Pushmataha counties 
( 4). 

Shell moderately depressed, thin (heav
ier than preceding speci ea, h owevei:), 

· translucent, whitish to pinkish-brown; di
ameter 5.5 to 7 . 6 mm, height 4. 0 to 5.3 
11111; 5 to 5~ whorls; very fine gtowth stri
ae and evenly spaced, well-developed major 
grootes as strong below as above and dis
tinct spiral sculptur'e; umbilicus com
pletely closed by a tongue-like extension 
froiD the columella; aniaial blue'-black, but 
tending to mottling. Habitat: moist for
est debri a. 

Hubri ch t ( 24) has eleva ted the su bspe
ciea R. cryptoaphala solida (H . B. Baker) 
to full species. However, since he has 
not found the two forms together, 'it seems · 
best at this time to consider the Oklahoma 
pdpulations R~ crypt~mphala. 

Genua HE80MPHIX Rafineaque 

Shell 12.5 to 26.5 mm in height, 19 to 
35 IDID in diameter, he.llciform; whorls 4~ 
to 5 1/3, the l'ast much larger t,han the 
other-s, smooth to radially striate, some 
species with revolving sculpture as well; 
brown to yellowish-green or yellowish
brown; umbilicu~ varying from a mere per~ 

·······································~· 
Flgurea f-11a (oppoaite page) 

9. Mesoaphix friabilis, · 1.2 miles east 
of Flint, State Highway 33, Delaware Co., 
August 25, 1963; a, apical view; b, . aper
tural view. 

10. Mesoaphix vulgatus, 1. 4miles south
east of Monroe on State Highway 83, .near 
Poteau Mountain, LeFlore Co., Au~st 19, 
1963; a, apical view; ~ apertural view; 
c, umbilical view. 

11. Mesoaphix cup reus, near dam , Lake 
Spavinaw, Spavinaw, · Mayes Co., August 26, 
1963; a, apertural view. 





,, 
foration to widely pbaner011phaloua; aper
ture ai•tl•, thin, lunate to ov.al. Aniaal 
rray to ' lack; foot tripartite; epiphallua 
well- developed; verre laekins. Four ape 
eiea known fro• Oklah011a . 

KEY TO SPECIES OF OKLAHOMA MESOIIPHIX 

1. a . Uabilieua ainute, aore than 12 tiaea 
·in' ahell diaaeter lluoaphis vu'lgat&u 

b. Uabilieua larser, 12 or fewer tiliea 
in diameter ... ................ .... . 2 

2. ·a . Shell with apiral aeulpture (rowa of 
papillae) .... . . . . lle•o•phis capnode• 

b . She.ll laeUns apiral rowa of papil-
lae ...... .. . . .. :. . . . . . . . . . . . . . . . . 3 

3. a. U.bilieua larre , ·6 or fewer ti111ea 
in ah ell di aaeter . lluoaph i" cup reu. 

b. U..bilieua' aaall .er, aore than 6 ti111ea 
in shell diaaeter ................. . 
. . . , ... .. . : ··· .. . lluoaphis friabili• 

lluo'aphis vulgat.u• Baker Fis. 10 a, b, e 

Publiahed Recorda: LeFlore County (16) . 

Shell depreued-loe conoidal, 19. 0 to . 
needy 30 • in diaaeter , 11.5 to 18 11111 
in heipt, eha111oia-brown to olive , lipter 
below; 4~ to 4 1/3 who.rla marked by dis
tinct radial aeulpture and auperiapoaed 
upon it, di a tine t, a pi ral row a of ai eroa
eopie papillae ; uilbilieua minute; aperture 
aliptly wider than hip . Aeeordins to 
Hubrieht (30), the penia ia abort and 
elub-1 ike, laekinr an appendix; the epi
phallua ia atout and enlarred diatally. 

. Priaarily a anail ofupland aituationa be
neath lora and deeayinr veretation. 

llu~aphis capnodu (Binney) Fis. 8 a, b, e 

Publiahed Reeo~da: Oaare County (aa II . 
cupreu• ozarlcen1i1) (21); Adair and Le
Flore eountiea ( u II . c . ourlcen•i•) (28); 
Ourokee and LeFlore eouatiea (4);J:eFlore 
County (aa II . c . oaarllen•i•) (29); <llero
kee, McCurtain and Muakogee eountiea (aa 
II . c . ozarlleui•) (19) . 

Shell thin, depreaaed-sloboae, 20 . 0 to 
34.0 - in diameter, 12. 5 to 25 . 6 - in 
heipt , brown to olive; apex usually en
tire; 4" to 5 1/3 whorl a aarked by fine 
radial striae and very a11all apiral papil
lae (aay be obaeure in old ahell 11aterial 
(4); umbilieua 11oderate, 7 to 10 tiaea in 
ahall diameter; aperture oblique, wider 
than hiiJh , ovoidal. Aniaal with very black 
pallial markings . Under eoiat foreat de 
bria. 

.• 
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For yeara thia apeeiea, in Oklahoaa and 
adjacent Arkanaaa, baa been referred to 
aa a aubapeeiea , lleaoaplais cupreua o·zarlc
en•i• (Pilabry and Ferriu) 1906 . How
ever, Hubrieht (4, and elaewhere) baa re
ferred the fom to II. capnodu. 

lluoaphis cupreu. (Rafineaque) Fis. lla, b. 

Publiahed Recorda : Delaware and <llerokee 
eountiea (11); Adair, Haakell, LeFlore, 
and Waroner eountiea (2l);MeCurtain Coun
ty ( 20) . 

New Recorda: 1(4) , 8(8), 4(10) , 1(14), 
11(19), 26(22) , 24(23) , 5(25), 10(36) , 1 
( 38 ) ' 2 ( 44) . 

Shell aubatantial, 10 . 2 to 22.6 •• in 
diaaeter , 2 to 14 111111 in hei sh t; 3 4/ 5 to 
4 2/ 3 whorla ; umbilieua 5 to 6 ti11ea in 
ahell diaaeter; olive to browniah-yellow, 
aaooth but of dull luater; srowth striae 
very fine, but reat-aarka (dark-brown to 
black) eoamon in larre apeci aen a; aperture 
rounded rather than lunate, whitiah to 
bluish within . Sole a lisflt, dirty white 
with one pedal line rather than two; aide 
of body rranular and reticulated, but leu 
ao than in II . friabili•, the anterior end 
beins •oky rray; top of head srayiah; 
poaterior tentacle• rray, the anterioronea 
white . ·Habitat u in the two specie• a
bove . 

lluoaphis friabilia (W. G. Binney) Fig . 
9 a , b . 

Publiahed Recorda : Sequoyah and McCur
tain eountiea (28); 'Oklahoma' (31); Ot
tawa , Rorera, Muakogee and LeFlore coun
ties (16) ; Ottawa County (22, 29) ; O!ero 
kee County (32). 

• •••••••••••••••••••••••••••••••••••••••• 

Flgurea Ub-1' (oppoalh page) 

11b. lle•o•phis cupreu1, near .dam, Lake 
Spavinaw, Sp ·avinaw, Mayea Co. , Augua.t 26, 
1963; b, uabi lical view. 

12. Ventridena dea i uu., Lake Talihina, 
2 •il ea weat of Talihina , Latimer Co . ; 
Auguat 21, 1963; a, apertural view of im
mature shell; b, apical .view; e , umbilical 
view. 

13. Hel icodi•cu roundyi, bluf~s of 
Roarinf River, Caaaville, Barry Co ., Mo . , 
April 8, 1963; a, apical view; b,. aper
tural vi e•. 
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New Records: 2(19), 4(25), 1(27), 15(30), 
13 ( 36) ' . 4 ( 40) ' 3 ( 44) ' 1 ( 45) . 

Shell globose-conical, ~e talli c, trans~ 
lucent to practically transparent; red
dish-brown to brown (measurements andwhorl 
counts in Table 1); apical whorls unworn 
(usually worn in M. cupreus); umbilicus 
very small, 12 or more times in shell di
ameter; aperture circular, about as wide 
as high; sculpture as in M. cupreus. Sole 
dead white, except at posterior extremity 
where it is faintly flesh-gray along the 
edges and tip, definitely tripartite and 
microscopically longitudinally streaked 
by creases . Just above foot periphery, 
there are two bluish, longitudinal vessels 
connected to each other by many dorsoven
trally arranged ones (ladder-like) (pedal 
lines); dorsum reticulated by faint gray
ish lines and blotches, the mantle with 
some intensely black or bluish-black, jag
ged-edged vessels; anterior edge of collar 
dead-white with faint gray reticulations . 

TABLE 1. Some meristics of Oklahoma spe
cimens of Mesoaphix friabilis . (Meas- . 
urements in mm.) 

Diameter Height Diameter of No. Whorls 
Umbilicus 

5.5 4.0 2 1/2 
9.0 5 . 0 1.0 3 
9. 7 5.8 1.7 3 1/2 

11. 3 8 . 5 3 3/ 4 
12. 1 11.0 2.0 3 5/ 6 
12.5 7.5 1.5 3 2 / 3 
12.5 6 . 5 1.5 3 1/ 2 
14. 5 9.5 1.3 4 1/ 5 
15. 0 10 . 0 2. 3 4 1/ 3 
16.8 g.o 2. 5 4 1/ 4 
17 . 0 10.5 2.2 4 1/ 3 
17.6 10.5 4 1/ 4 
17 . 7 11.5 4 
19.0 13 . 0 2.5 4 1/4 
20 . 0 6 . 7 3 1/2 
22 . 4 15.5 3 . 4 4 2/3 

Genua PARAVITREA Pilabry 

Shell small, 1.5 to 6.0 mm in diameter, 
0.7 to 3. 0 mminheight; •.•depressed io dis
coidal; umbilicate; whorls 4 to 6~. most
ly closely coiled, polished, radially 
striated; aperture lunate, lip simple, 
thin; colorless through white to yellow
ish-brown ·. Animal colorless, white, or 
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pale gray; foot simple, undivided; epi ·
phallus strongly developed, as is penis. 
Six species reported from Oklahoma, two 
erroneously, and a third one (Paravitrea 
roundyi) removed from the genus (see be-
low. ) · 

KEY TO SPECIES O.F OKLAHOMA PARAVITREA 

1. a. Diameter of shell 2. 0 mm or more . . . 2 
b. Diameter of shell less than 2 mm .. 

............... . Helicodiscus roundyi 

2 . a . Last whorl not obviously )Wider than 
preceding ones ................. : . 3 

b. Last whorl much wider than preceding 
ones .. .. ..... Paravitrea petrophila 

3 . a. Periphery of body whorl sloped out
ward; shell diameter about 6.0 mm .. 
............. Paravitrea significans 

b. Periphery of body whorl rounded; 
shell diameter 5. 0 mm or 1 ess ..... . 

Paravitrea simpsoni 

Helicodiscus roundyi (Morrison) Fig . 13 
a, b 

Published Records : Cleveland, Grady, No
wata, and Washington counties ( 16, 33); 
Blaine County ( 20) . 

••••••••••••••••••••••••••••••••••••••••• 

Figures 11J-19 (opposite page) 

14. Striatura meridional is, junction 
State Highway 2 and South Canadian River, 
Haskell Co.' May 6, 1955; a, apical view; 
b, apertural view; c, umbilical view. 

15. Helicodiscus tridens, 9. 1 miles 
northwest of Walnut Tower, Round Mountain, 
LeFlore Co., August 20, 1963; a, apical 
view; b,umbilical view; c, apertural view. 

16. Euconulus chersinus, 9.lmilesnorth-
west of Walnut Tower, Round Mountain, Le-
Flore Co . ' August 20, 1963; apertural 
view. . 

17. Euconulus fulvus, McSpadden Falls, 
Dripping Cliffs, Cherokee Co., April 19, 
1958; apertural view. 

18. Zonitoides arboreus, near Disney 
Dam, State Highway ·20, Mayes Co., August 
26, 1963; apical view. 

19 . Retinella electrina, 1. 2 miles east 
of Flint, State Highway 33, Delaware Co., 
August 25, 1963; a, apical view; b, aper

. tural view. 



••• 



shell minute, 1. 5 to 1. 7 mm in diameter, 
0.7-0.9mm in height, white to waxen
white; 4 to 4~ whorls, flat above and 
rounded below, marked by crowded, low ra
dial striae; umbilicus large, 2 to 2~ times 
in diameter of shell; sutures channeled; 
aperture rounded, about as wide as high, 
constricted a short distance within by two 
large teeth. Animal not seen. Drift ma
terial only. 

Bec~use of the channeled sutures and 
small number of whorls, Pilsbry (33) ques
tioned the generic designation of Paravi
trea for this species. Hubricht (34) 
transferred the form to Helicodiscus . The 
species is included here for the sake of 
comp le ten ess. 

Paravitrea petrophila (Bland) 

Publi'shed Records: LeFlore County (Hu~· 
bri ch t, 5). 

NewRecords: 5(10). 

Shell 3 . 0 to 6. 0 mm in diameter, 1. 5 to 
3. 0 mm in height, depressed, rounded at 
the periphery, clear to pale white; 5 to 
6 whorls, the last much wider than the 
preceding ortes, all with irregularly dis
persed growth striae;umbilicus moderately 

·large, 4 to 4. 3 times in shell diameter; 
aperture lunate. Animal pale; head and 
tentacles light bluish-black. Habitat: 
beneath rock rubble and forest debris. Best 
collected by means of sieve- sorting. 

Paravitrea significans (Bland) Fig. 6 a, 
h, c 

Published Records: Mayes and Adair coun
ties (21); Atoka, Cherokee, Delaware, La
timer, and Sequoyah counties (4); Muskogee 
County (16, 33) . 

New Records: 18(8), 1(22), 1(24),1(30), 
17(32), 4(33), 3(38), 7(44), 4(45) , 50(50). 

Shell dome-like (adult), white to pale 
tan, marked hy crowded, irregular growth 
striae; adult shells strongly concave a
round the moderate umbilicus (5 times in 
shell diameter); aperture greatly de
pressed, lunate and strongly oblique; ad
ult shells toothless,' but immature .ones 
with 2 to 3 pairs of tubercular teeth . . 
Habitat: in deeply stacked, broken, and 
moist l,imestone rocks replete with fungi. 

Simpson (32) reported Paravitrea placen
tula (Shuttleworth) andP. capsella (Gould) 
from Cherokee and Atoka 1ounties, respect-
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ively. This author, however, doubts the 
validity of these two recorda. Immature 
shells of P. significans are very similar 
to those of the two species in question 
( 33). 

Paravitrea siapsoni (Pilsbry) Fig. 5 a, 
b, c 

Published Records:Delaware County (21); 
Adair,Cherokee and Haskell counties (13); 
Mayes, Cherokee, LeFlore, Latimer, and 
Pittsburg counties (4); Atoka, Cleveland 
and Ottawa counties (16); LeFlore County 
(35); Atoka and Ottawa counties (33); Le
Flore, Ottawa and Atoka counties (29); 
LeFlore and Muskogee counties ( 19); McCur
tain County (20). 

New Records:l(8), 30(9), 8(13), . 3(15), 
1(18), 1(23), 1(28), 24(29), 10(33), 5(39), 
53(43) (topotypes), 6(44), 1(56) . 

Shell small (Table 2 for meristics and 
whorl counts); sculpture light, and no spi
rals seen; colorless to a brown color, 
transparent ; nearly flat above (slightly 
convex), the ·periphery rounded; umbilicus 
small (4.5 to 5 times in shell diameter), 
the base not markedly excavated around it; 
no shell teeth. Animal very pale gray, 
nearly white . 

TABLE 2. Some meristics for Oklahoma spe
cimens of Paravitrea siapsoni (measure
ments in mm) . 

Diameter Height No. lbo rl s 

2.1 1.9 4 7/8 
2. 1 1.4 3 7/8 
2. 2 1.5 4 1/ 3 
3.0 1.5 4 1/ 2 
3.0 1.8 5 
3.8 1.7 5 1/ 5 
4.0 2.0 5 1/ 5 
4.0 2.0 5 
4.0 1.1 4 3/ 4 
4. 2 2.0 5 1/5 
4. 4 2. 0 4 7/8 
4 . 5 2 . 2 5 1/ 5 
4.6 2.0 5 1/ 4 
4. 8 2. 7 5 7 / 8 
5. 3 2. 3 5 7/8 
5. 5 2. 7 5 .7/8 

Genus HAWAIIA Gude 

Slell small, 1.3 to 2.6 mm in diameter, 
0. 8 to 1. 5 mm in height; depressed, very 
low spire of 3 to 4~ whorls, distinctly 
and unevenly striate, the widely umbili
cate base being nearly smooth; colorless 
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to white; aper.tu re circular, simple, and. 
thin. Animal white to pale gray. A sin
gle species reported from Oklahoma. 

Ha111aiia ainuscula (.Binney) Fig. 1 a, b, c 

Publiabed Recorda: Craig, Pawnee and 
Murray counties (11); Major, Custer, Gar
vin, Carter, · and Marshall counties (21); 
Cimarron, Alfalfa, Woodward, Kiowa , Caddo, 
Major, Murray, Carter (8); Caddo and Cana
dian counties ( Plei a tocen e) (12); Bryan, 
Otoctaw, Creek, Ellis, Garfield, Haskell, 
Hughes, LeFlore, Love, McCurtain, Noble, 
Nowat·a, Osage, Ottawa, Pottawatomie, Rog
ers, Roger Mills, Sequoyah and Washington 
counties (13); Latimer County (28). Okla
homa County (14); Payne County (15); Bea
ver County (Pliocene) (36); Payne , Beck
ham, Grady, Cleveland, and McClain coun 
ties (16; 33); BeaverCounty (Pleistocene) 
(27); Harper County (Pleistocene) (27); 

Lincoln, Noble, Grady, Comanche and Pot- . 
tawatomie counties (18); Blair, Cllerokee , 
Johnston, Kay, Logan, Muskogee, and Pon
totoc counties (19); Beaver, Caddo , Cana
dian, Comarron, Comanche ; Cotton, Dewey, 
Grady, Greer, Harman, Jackson, Kioww, Tex
as, Tillman, Washita, Woods, Woodward, 
Alfalfa, Garfield ; Grant , Johnston, Kay, 
Lincoln, Logan, McCurtain, Muskogee, Noble, 
and Ponto toe counties ( 20) . 

NewRecorda: 3(9),5(14), 1(32), 19(40), 
1 ( 44) • 2 ( 51) . 

The nominate subspeciesHa111aiia minuscu
la neoaexicana (Cockerell and Pilsbry), 
often reported fromOklahoma and surround-

. ing areas, has a range that is essentially 
sympatric with . the typical form. It is 
distinguished from the latter by crowded, 
microscopic spiral sculpture. The soft 
anatomy has not been investigated. This 
should be accomplished in order to deter
mine the true relationships of this form, 
which well may · be a distinct form, prob
ably in the genus Striatura . 

Genua PILSBRYNA Baker 

Although onerepresentative of this genus 
has been often reported from Oklahoma, Hu
bricht (3) has recently transferred the 
species to Helicodiscus . This species is 
included here for completeness. 

Helicodiscua tridens (Morrison) . Fig. 15 
a, b, c 

Published Records: Caddo County ( 1) ; Ca
nadian and Caddo counties (Pleistocene) 

(12); Beckham, Ellis, Haskell, LeFlore, 
Mayes, Payne, Pottawatomie and Roger Mills 
counties (13); Haskell County (3); Cleve
land County (16); Alfalfa,Besver, Blaine, 
Caddo, Comanche, Dewey, Garfield, Grady, 
Greer, Harper, Lincoln, McCu.rtain, Till
man, Washita, Woods, and Woodward coun
ties (20). 

Shell flattened above and rounded be
low, 1. 3 to 1. 6 mm in diameter, ·o. 6 to 0 . 7 
mm in height; waxy to dull white, probably 
transparent in life; 3~ to 4 whorls; sculp
ture poorly developed, the shell beiiag 
nearly smooth; umbilicus large, 2. 5 to 3 
times in shell diameter; aperture circu
lar, constricted by three large teeth, pa
rietal, basal, and palatal. Animal not 
seen . 

Genua VENTRIDEMS W. G. Binney 

Shell small, nearly imperforate in one 
species . 4.8 to 2. 2 mm in height, 7 . 5 to 
15.0 mm in diameter, convex above and be
low; whorls 6 to 7+ dull to slightly 
glossy , marked by weak to strongly devel
oped oblique striae; light tan to golden 
yellow in color; umbilicus a mere perfora
tion; aperture lunate, the lip ·· simp"le; 
young often possessing shell ·teetli , but 
these are replaced (in one · species) by a 
thickened callus within the a per tu re in 
adult shells . Two species known from Ok-
1 ahoma . 

KEY TO OKLAHOMA SPECIES OF VENTRIDENS 

A. Shell 12 mm or more in diameter; no la
mina at any stage of growth ... V. l igera 

B. Shell 11 mm or less in diameter; lami 
na .present in shells smaller than 7. 0 
mm, and a well-developed basal callus 
present in adults ........ . V. demissus 

Ventridens deaissus (Binney) 
b, c 

Fig. 12 a , 

Published Records : Latimer County (21); 
Adair County (28)(as V. brittsi); LeFlore 
and Pushmataha counties (16; 33); LeFlore 
County (35) (as typical V. deaissus) (29) 
(as V. brittsi); McCurtain County (20) (as 
V. brittsi). 

New Records: 11(111), 13(16), 14(1), 15 
(2), 18(12), 20(9), 21(19), 22(38), 23(23), 
24(15), 26(2), 31(24) , 33(10), 34(9) , 39 
( 1) ' 41 ( 11) • 46 ( 1) ; 47 ( 1) ' 53 (1) ' 56 ( 35 ) . 

Shell more or less depressed, but bicon
vex; diameter 4.0 to 12.0 mm , height 2. 0 
to 8 . 3 mm, whorls 4 to 6 7/8; tan to yel
lowish-brown in color and glistening; pe 
riphery angular in subadults (in some 11.0 



mm) becoming rounded; growth striae di a
tinct, thebase usually with spiral sculp
ture or well; umbilicus small (13 or more 
times in shell dia111eter) to closed; aper
ture lunate, with a white or yellowish 
callua within in large specimens but pos
sessing a single transitory lamellate 
plaitinimmature to subadult forms (up to 
8.5 mm in diameter). Habitat: on forest 
floor beneath leaves, debri a and logs . 

· The degree and direction of variation 
inclu-des the characters of typical V. de
aissus, hence V. brittsi (Pilabry) and V. 
deaissus laaellata (Pilsbry) are deemed 
inappropriate and are considered as syno
nyms of V. deaissus. Simpson's (32) record 
for V. acerra (Lewi.s) from Fort Gibson, 
Muskogee County was doubtless based upon 
a large specimen of V. deaissus (33). 

Ventridens Zigera (Say) Fig. 7 a, b, c 

Published Records: Nowata County (ll); 
Choctaw and LeFlore counties (20); LeFlore 
County (5); Craig and Muskogee counties 
(16; 33; 29); Muskogee County (32); Osage 
County (19); Kay County (20). 

New Records: 4(1), 11(3), 25(14), 32(91), 
3 3 ( 2) • 36 (1 0 ) . 

Shell biconvex, spire elevated; diameter 
7.0 to 14.0 m111, height 4.0 to 9.5 mm, 
whorls 4 7/ 8 to 7; glistening yellow to 
pale brown, translucent in life; oblique, 
coarsely raised sculpture,much weaker be
low; callus present or wanting, but shell 
lamellae lacking at all stages of growth; 
umbilicus minute, about 12 ti~es in shell 
diameter. Mantle, sides, back and foot 
immaculate, very pale; tentacles smoky
gray with small granules; head grayish to 
black; anterior part of sole wi .th a few 
transver·se grooves; sides of body granu
lar. Habitat: forest floor, beneath mois
ture-conserving logs, leaves, rocks. Spe
cimens retained alive in terraria with 
other species devoured the latter, as well 
as the cement holding .the terrarium to
gether. 

Genua ZOMITOIDES Lehmann 

· Shell small, 5.0 to 7.0111m in diameter, 
2. 5 to . 4. 0 - in height, depressed, the 
spire low; 4 to 4" whorls in our species; 
glistening, with light sculpturing; aper 
ture lunate to. rounded, the lip thin and 
simple; no · shell teeth; umbilicus 4 or 5 
times in shell diameter. The foot is un-
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divided longitudinally, and 
thin, slit-like caudal pore . 
reported from Oklahoma . 

there is a 
Two species 

KEY TO OKLAHOMA SPECIES OF ZONITOIDES 

A. Unbilicus 4 or 5 times in diameter; 
animal gray .... .. Zoni to ides arboreus 

B. Umbilicus 10 to 12 times in diameter; 
animal black .... .. Zoni to ides nit idus 

Zonitoi'des nitidus (Miiller) Fig. 2 a,b,c 

Published Records: Atoka County (32); 
Muskogee (20) . 

New Records: 46(2), 56(2) . 

Shell small, 6.0 to 7.0 mm in diameter, 
3.6 to 4 . 0 mm in height; spire low; glos~ 
sy, tran sp aren t-am be r to yell ow; 4 to 4" 
.boris, apical one very smooth, the oth
ers marked by weak growth striae; aper
ture lunate, the lip thin; umbilicus a
bout 12 times shell diameter. Animal 
black with a few paler f1 ecks and spots. 
Habitat : forest floor litter, and under 
moist rocks . Uncommon in Oklahoma. 

Zonitoides arboreus (Say) Fig. 18 a 

Published Records: Carter, Comanche, 
Caddo and Murray counties (10); Caddoand 
Craig counties (11); Pawnee, Mayes, Cana
dian, Oklahoma, Latimer, Choctaw, and Ci
marron counties (21); Canadian and Caddo 
counties (Pleistocene)(l2); Bryan, Creek, 
Haskell, Nowata, Osage, Ottawa, Pot tawa
tomie and Sequoyah counties (13); Adair , 
Coal, Okmulgee and Hughes counties (28); 
Oklahoma County (14); Payne County (15); 
Payne, Tulsa, Cleveland and McClain coun
ties (16; 33); Muskogee and Atoka coun
ties (29); Mcintosh County (32); Harper 
County (Pleistocene) (27); Grady County 
(18); Cherokee, Johns ton, LeFlore, Logan, 
McCurtain, Murray, Muskogee, Pontotoc 
counties (19); Beaver, Comanche, Grady, 
Harper, Noble and Tillman counties (20). 

New Records: 5(1), 8(1), 9(1), 10(2), 
11(1) , 13(1) , 15(1), 16(2), 18(2), 19(1), 
2 2 ( 3). 2 3 (1 ) • 2 4 ( 2) • 27 ( 2) • 29 ( 26 ) • 3 3 ( 2) • 
39 ( 3). 40 ( 4) • 44( 2) • 45 ( 1) . 

Shell small, diameter 1. 5 to 5. 2 mm, 
height 1.5 to 3. 0 mm, whorls 3 1/ 6 to 4 
7 /8; glossy, olive- brown to olive-yellow, 
translucent, depressed; whorls with · weak 
but discernible growth striae (except for 
smooth apical 1~), much s111oother on base; 
aperture broadly lunate; umbilicus 4 to 5 
times in shell diameter . Animal ·gray, the 
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tentacles and head darker ; foot dark gray 
below . Habitat: as in Z. nitidus . 

Genua STRIATURA Morae 

Shell minute, 1. 3 to 1 . 7 mm in diameter , 
0.6 to 0 . 8 mm in .height, strongly de
pressed, yellowish brown to nearly trans
parent-gray; 3 to 3~ whorls, marked by 
distinctly raised radial riblets cut a
cross by spiral threads; umbilicus wide. 
Two species reported from Oklah.oma . 

KEY TO .OKLAHOMA SPECIES OF STRIATURA 

A. Interspaces between growth riblets wider 
than riblets ; spiral striae developed to 
apex, minute , not causing beading as 
they cross riblets . . . ... S . meridional is 

B. Interspace widths about equal to widths 
B of growth riblets; spiral striae, absent 

on apical whorl, producing beading as 
they cross riblets. S. milium 

Striatura meridionalis (Pilsbry and Fer
riss) Fig. 14 a , b , c 

Published Records : Alfalfa, · Comanche , 
Woodward counties (lO);Murray County (11); 
Marshall County ( 21); Canadian and Caddo 
counties (Pleistocene) (12); Haskell , 
Hughes, LeFlore, Ottawa, Pontotoc, Pottawa
tomie andSequoyah counties (13) ; Cleveland 
County (16; 33);Muskogee County (19); Co
manche, Lincoln, McCurtain and Payne coun
ties (20). 

Shell minute, 1.6 to 1 .' 8 mm in diameter, 
0.6 to 0 . 8 mm in height, corneous brown to 
yellowish in color, the 3 to 3~ whorls 
marked by coarse growth riblets crossed by 
very fine spiral sttiae that reach the a
pex and 'which do not 'bead' the ri bl ets at 
the point of crossing; interspaces between 
riblets wider than theri~lets themselves; 
aperture obliquely lunate; umbilicus about 
3 times in shell diameter . A!timal not seen. 

Striatura 111iliua (Morse)(not illustrated) 

Published Records: Carter and Murray 
counties (10) . 

Shell minute, 1. 3 to 1. 5 mm in diameter, 
about 9. 6 mm in height, yellowish to gray
ish · white in co1or, the 3 to 3t whorls 
marked by crowded growth riblets, the in
terspaces . between which are about equal 
to the width of the riblets; first whorl 
smooth, the remainder bearing rather dis
tinct apiral lirae which produce 'beads' 

., 
at the point where they cross the riblets; 
aperture obliquely lunate; umbilicus 2. 8 
to three times in shell diameter . Animal 
not seen. 

CONCLUDIIIG REM.ARKS 

I had intended to include the slug f•
ilies with this contribution, but the 
pressure of other duties has not allowed 
me to complete the illustrations. Hence, 
the final contribution in this aeries will 
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THE MOLLUSKS OF THE DUCK RIVER DRAINAGE 
IN CENTRAL TENNESSEE 

HENRY VAN DER SCHALIE 

.Museum of Zoology, University of Michigan, Ann Arbor, Michigan 48104 

Relatively few papers have been written 
on the mollusks of the Tennessee River 
drainage. The most important are those of 
A. E. Ortmann (1912, 1913, 1918, 1920, 
1921, 1924a, · 1924b, and 1925) . Ortmann, 
collaborating with Bryant Walker, essen
tially developed the basic ·classification 
for the Naiades, or freshwater mussels. 
They were also sufficiently versed in the 
ecology and distribution of mussels to 
provide broad and significant outlines of 
zoogeographic relationships. With the 
meager gear then at their disposal, the 
best and only method to survey smaller 
streams was by hand-picking; forlarge ri
ve.rs as the Tennessee itself (except in 
such shallow areas as 'Muscle Shoals') 
larger boats andclammer' s gear were need
ed. Walker often identified mussels for 
those making su ·rveys for the U. S. Bureau 
of Fisheries when intensive work was done 
in connection with the clamming industry 
and he was thus able to obtain valuable · 
locality records. In that heyday of col
lecting, scuba diving had not come into 
use and, consequently, it was necessary to 
work at low water stages so that most of 
those early surveys were accomplished in 
late summer or fall. Even with modern 
gear low water stages are best for col
lecting . 

Studies in the lower Tennessee and in 
the region of the mouth of the lllck River 
were principally made by M. M. Ellis of 
the (then) U. S. Bureau of Fisheries during 
July and August of 1931. He lived on a 
quarter boat and, with the use of a cata
maran and a dredge , was able to make the 
most extensive collections of the mussels 
in thelower 'l'ennessee that have ever been 
done. A study of these collections by H. 
van der Schalie was published in 1939. 

With the completion of the dam at Paducah 
and the formation of Kentucky Lake, Bates 
(1962) reported on the impact of that im
poundment on the mussel fauna . All of the 
data compiled clearly indicate that the 
mussels in the lower Tennessee are typic
ally a Mississippi assemblage; there are 
no Cumberlandian species. •• 

The lllck River and its mafor tributary, 
the Buffalo River, form an important part 
of the drainage system in central Tennes
see. Mollusks (both mussels and pleuro-

· cerid snails) were formerly the most sig
nificant elements in the benthic fauna of 
those rivers . It should be stressed that 
such elements musi be known in their ori
ginal state to be of value in terms of 
their contribution to the biomass, as well 
as in their use for determining zoogeo

·graphic relations . Unfortunately, a meas
ure of biomass was never attempted , al 
though\where the mussel beds occurred it 
is esta~lished that the bottom was paved 
with them. The virtual loss of practical
ly all mussels in both these rivers at the 
present time is the occasion for this re
port, which es'!>en tially serves as a sup
plement to the report by Ortmann (1924) 
based on his collections made in 1921, 
1922 and 1923. Calvin Goodrich and the 
author didsome extensive collecting about 
ten years later (fall of 1931) and obtained 
a subs tan ti al number of additional records 

•••••••••••••••••••••••••••••••••••••••••• 

• • Cumber landi an faun a ·is associat ed with 
the geologic Cum be rlan dian up 1 i ft and 
harbors anumber of endemic species u
sually confined to the upper Tennessee 
drainage. 



(see Map 1). Since records on the ori gi
nal fauna will never again be available, 
later studies should serve primarily to 
supplement Ortmann's paper, The Naiad-Fau
na of Duck River in Tennessee. The col
lections made by Goodrich and van der 
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Schalie in 1931 (see Table 1) were quite 
similar in the number of 8pecies and di £
fered only to a small desree in composi
tion as compared ·with those obtained by 
Ortmann (1924b:l4-38). 

Tabh l. Specit:~ of :ofussds rollef't('d in th~ Duck liver 

Seedu ~nd Forna Loc.aUtles 

A.ctlnonah s ~ Barnes 

Ac.tinonah s pectorosa Conud 

A.hmidonta marsinata Say 

~ ~ 1\afintsque 

Ambhma peruvhna Lamarck. 

~ grandis Say 

~ imbecll.lh Say 

CaruncultD .. cyllndrelh Lea (• ~ Lea) 

Conr acU lla !!!.!!!.!. Conrad 

Cyc.loDAlas tubercubta llaflnesque 

Drsnoala ~ Lea 

Dysno.ia c.apsaeformb Lea 

Dysnoaala florentine f.~ WilsoE1:~ 
Prsnomla triquetra Rafinetque 

Elllptlo dlhUtus bflnesque 

!:!!.!.5.2!!!!. barnesiana Lea 

~ birrne.shna f. bisbyensis Lea 

~psllls anodontoldes Lea 

Lempsllta !.!.!.E.!..2.!! llafinesque 

L.apsilis ~ S•y 

Lamps111s ~ f. ventrieosa Barnes 

Lamt&cm• comphnau Bunes 

l.a•iaona ~ Rafinesque 

Leptodea fracilh Rafinasque 

l.eX1ft1tonla dolabelloides Lea 

Medionldus conradieus Lea 

Me&alonat.a• &lsantea aarnea 

ObUguarla !.!..!!!!.! ltafinesque 

~ subrotunda Raflneaqua 

~ subrotunda f. lens Lea 

PleuYobema ~ Rafinesque 

PleU1'oheata cordat\1111 f. ~ ConYad 

Pleurobetna ~f. puamldatum Lea 

Pleurobeaa ~ GParad 

~!.!..!!!Say 

Ptychobranchus fasciolarh 1\afinesque 

I Ouadrula cyUndrlea Say 

Quadrula intennedla Conrad 

Quadrula pustulosa Lea 

Quadruh quadrula Rafinesque 

Strophitus rugosus Swdnson 

Tritogonia ~ RaUnasque 

!!!!!£!..!.!.! donac iformh Lea 

, ~ ~ Rafinesqua 

!!.!!2!. (~) !!.!!.!ll!. Lea 

!!.!!2!. (Mieromya) ~ Conrad 

!!.!!.2!.!. (MicTomya) t01eniata Conrad 

!!.!!2!. (Hlcromya) vsnuxemensh Lea 

Vtlhoiu Hardlasoft' • ColLnbh Ceotre• South of 
(I)• Mill (2) (l) ¥111•(~) VovorlyOI 
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THE MOLLUSKS OF THE DUCK RIVER DRAINAGE 
IN CENTRAL TENNESSEE 

HENRY VAN DER SCHALIE 

.Mu•eua of Zoology, University of Michigan, Ann Arbor, Michigan 48104 

Relatively few papers have been written 
on the mollusks of the Tennessee River 
drainage. The most important are those of 
A. E. Ortmann (1912, 1913, 1918, 1920, 
1921, 1924a, · 1924b, and 1925). Ortmann, 
coll abo rating with Bryant Walker, essen
tially dnelop.ed the basic ·classification 
for the Naiades, or freshwater mussels . 
They were also au ffi ci en tl y ve raed in the 
ecology and distribution of mussels to 
provide broad and significant outlines of 
zoogeographic relationships. With . the 
meager gear then at their disposal, the 
best and only 11ethod ' to survey smaller 
atreams was by hancl-picking; for large ri
ve.ra asthe Tennessee itself (except in 
such ahallow areas as 'Muscle Shoals') 
larget boats andclammer' s aear were need
ed. .Walker often identified musaela for 
those makin& surveys for the U. S. Bureau 
of Fisheries when intensive work was done 
in connection with the cluming industry 
and he was thus able to obtain valuable · 
locality recorda. In that heyday of col
lectin&, a cuba diving had not come in to 
uae and, consequently, it was necessary to 
work ·at low water stages so that moat of 
those early surveys were accomplished in 
late summer or lall. Even with modern 
gear low water stages are beat for col- · 

1 acting. 

Studies in the lower Tennessee and in 
the reaion of the mouth of the U!ck River 
were principally made by "'· M. Ellis of 
the (then) U.S. Bureau of Fisheries during 
July and AuiJUst of · 1931. He lived on a 
quarter boat and, with the use of a cata
lnran and a dredge, was able to make the 
aost extensive collections of the mussels 
in thelower 'tennessee that have ever been 
done. A study of these collections by H. 
nn dar Schalie was published in 1939 . 

With the completion of the dam at Padu.cah 
and the formation of Kentucky Lake, Bates 
(1962) reported on the impact of that im
poundment on the mussel fauna. All of the 
data compiled clearly indicate that the 
mussels in the lower Tennessee are ty.pic
ally a Mississippi assemblage ; there are 
no. Cumberlandian species . •• 

The U!ck River and its maj'or tributary, 
the Buffalo River, form an important part 
of the drainage system in central Tennes
see. Mollusks (both mussels and pleuro-

·Cerid snails) were formerly the most sig
nificant elements in the benthic fauna of 
those rivers . It should be stressed that 

·such elements must be known in their ori
ginal state to be of value in terms of 
their contribution to the biomass, as well 
as in their use for c;ietermining zoogeo

·graphic relations. Unfortunately, a meas
ure of biomass was never attempted, al
though ~ere the mussel beds occurred it 
ia eat .. lished that the bottom was paved 
with them. The virtual lo·s s of practical
ly all mussels in both these rivers at the 
present time is the occasion for this re
port, which es._entially serves as a aup
ple~~ent to the report by Ortmann (1924) 
based on his collections made in 1921, 
1922 and 1923. Calvin Goodrich and the 
author didsome extensive collecting about 
ten years later (fall of 1931) and obtained 
a substantial number of additional records 

•••••••••••••••••••••••••••••••••••••••••• 

•• Cumberlandian fauna ·is associated with 
the geologic Cumberlandian uplift and 
harbors anumber of endemic species u
auaUy confined to . the upper Tennessee 
drainage. 



" 
(see Map 1) . Since recorda on the origi
nal fauna will never again be available, 
later studies should serve primarily to 
supplement Ortmann's paper, The Naiad-Fau
na of Duclr River in Tennessee . The col
lections made by Goodrich and van der 
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Schalie in 1931 (see Table 1) were quite 
similar in the number of species and dif
fered only to a small degree in composi
tion as compared ·with those obtained by 
Ortmann (1924b:l4-38). 

Tabl• 1. SP«eh:l!i of !'tuucls rollec-tf'cl in t:M htk liver 

Sptele~o •nd fornu Localltltt 

ActJnon.al•• £!.!.!.!!!..!.! tarnea 

Actlnonaia• pettoros<~ Conud 

Alasaldoota 11uuainata Say 

Arnblf'CU £.!!!.!!! lafinesque 

Ar!bleaa peru¥hna L.,..rck 

Anodonh arandh Say 

Aftodoata labeefllh sa, 

Caruncultoi cxlindrelh Lea (• !!!.!!,! Lea) 

Conradllla ~ Conrad 

Cycloulat tuberculata Raflnesque 

pr.-.la~Lta 

oraaa.ta capaaelorala Lea 

Dxo-la flonntlaa f. valkul Vlhon aBd 
--- Clark 

Dranoela triquetra lafJnaaqut 

Jlllptlo dUatatus laflnuquo 

hacoula barneaiana Lea 

~ barneahna f . blabyenih Lea 

1.8psUh a110doatoldu Loa 

1.8psllh !.!!i!!!! laflnuquo 

!:!!!2!!lli ~ lay 

L•pallla !I!l! f • . ventrtc:oaa larnea 

La•laoaa c:oaplanata larnea 

t.a•taona ~ Raflnnque 

Loptode• fraallh loflnuquo 

Lexl!!ltoela dohbtlloidtl Lea 

Mldlonldua conradlc:us lAa 

Mlaaloaataa ataantea lan11 

ObUauaTla !!!.!!.!! Jt.aftneaque 

ObovaTta aubrotunda. Jt.afineaqua 

~ aubrotuftda f. !!!!! Lea 

fleul'obfta ~ lafineaque 

PltUI'Ohlu ~ f, !!!.!!!.!.!. COnrad 

PleuroMN ~f. m•ldatUII.IAa 

PleurolMIN !!.!.!!!:!!!. ~urad 
lU2UL! !l!!! S.J 

Ptyc:hot.Tanchva fasclohrh lt.aflnesque 

IQaadrula c.xlindrlca Say 

Qvadrula inhmedla Conrad 

Quadrula puatulosa Lea ~ 
Quadrula auadrula llafineaqve 

Strophitus ru&oaus Swdnaon 

T'rlto&onla venuc:osa ~aflnesqut 

!:!.!:!£!!.!..! donact fonnh Lea 

. !!!!!:.!!!! ~ Jt.aflneaque 

!!!!.2!!. (!lli!!!!ll) !.!h!.!.!. Loa 

!!!!.2!!. (~) ncbulosa Com-ad 

!!.lli.!.!. (!lli!!!!ll) l!.!.!!!!.!! Coarad 

!!!!.2!!. (~) van•xe•adt Lea · 

Vllholu Mar•tosoa• 1 Coluttbla Ctetre• South of 
(1)0 11111 (J) (J) Yllh(4) VOYotly0) 
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e Goodrich ond von der Scholie Collections (1931) 

• Clench ond -von der Schoiie Collection ( 1933) 



In 1965 Isom andYokley (1968) revisited 
the Ortmann stations and recorded 47 spe
cies of mussels (compared to 63 reported 
by Ortmann). The most recent survey of 
the Duck Riv·er was made in November of 
1972 by Bat_es, Dennis, Isom, van der Scha
lie and Yokley . The rapid decline of the 

.mussels and. their present state of deple
tion is unbelievable; where once shoals 
were literally paved with mussels not ·even 
£ragmen ts of dead shells are now in evi
dence! The data given here, while essen
tially corroborating Ortmann's studies, 
are new and additional records . In the · 
lower Duck there are now data to establish 
that part of the river firmly as a Mis
sissippi assemblage; for the Buffalo much 
sub-stantial information is added to the 
one station Ortmann surveyed in its head
waters. 

The Duck R1 ver 

Following the three surveys he- made in 
1921, 1922 and 1923, Ortmann (1924b) also 
made a careful study of the literature to 
determine what species had been accredited 
to the llick River . His list contains 63 
species and forms . He was concerned about 
some records given in a list privately 
printed by Hinkley and Marsh (1885); he 
was not able to verify some of the records 
1n that early and general list . Those 
species and forms questioned by him and 
presumably not part of the llick River mus
sel fauna are: 

l. Elliptio crassidens Lamarck (20)* 
2. Cyprogenia irrorata Lea (33) 
3: Obovaria retusa Lamarck (34) 
4. Plagiola lineolata Raf. (39) 
5. Leptodea leptodon Raf. (42) 
6 . L i gum i a r e c t a f. l at i s s i m a Ra f. ( 53) 

Collections made by Goodri·ch and van der 
Schalie in 1931 in the Duck River estab
lished 48 species, including 6 forms; these 
are tabulated by stations (Table 1). Not 
included · are the mussels listed above as 
questionable by Ortmann . Since the num
ber of specimens collected is not neces
sarily si gni fican t other than as an ex
pression of the relative abundance· of each 
species at the stations represented, these 
figures were n9t given in the table but 
sre available in the original data . The 
tabulation ·is interesting in that "in the 
upper river stations (Wilhoite and Colum
bia) there was, as Ortmann found, a Cull
berland ian fauna; the two lower (Center-

••••••••••••••••••••••••••••••••••••••••• 
• Ortmann' s number . 
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ville and South of Waverly) stations had 
only the Ohioan orMiaaissippian elements; 
there also was a marked reduction in spe
cies (see van der Schalie, 1939) comparable 
to that of the lower Tennessee with which 
this lower llick assemblage is associated . 
The Cumberlandian species present in the 
upper but missing in the lower llick River 

· are, as follows : 

1 . Actinonaias pectorosa Conrad 
2. Carunculina cylindrella (=moesta) 

Lea 
3. Dysnomia brevidens Lea 
4. Dysnomia capsaeformis Lea 
5 . Dysnomia florentina f. !Dalkeri Wilson 

. and Clark. 
6. Fusconaia barnesiana f. bigbyensis 

Lea 
7 . Medionidus conradicus Lea 
8 . Lexingtonia dolabelloides Lea 

A more complete list of the Cumberland
ian fauna in the Tennessee drainage can 
be found in Ortmann's 1925 paper. 

The important anduseful summary by Isom 
and Yokley (1968) of mussels inhabiting 
the. llick River as · late as 1965 listed 47 
species as compared to the grand total of 
63 "Ortmann cited, using some of the now 
dubious records found in the literature . 
They were able to add to the list of Cum
berlandian species in collecting specimens 
of Plethobasus cooperianus Lea. Other ad 
ditions-but definitely in the 'rare' ca
tegory-were Ell ipt io crass idens Lamarck 
and Ligu11ia recta f . latissima Raf. 

In recent surveys made by sever a 1 col -
lectors (Bates, Condor , Dennis, lsom , van 
der" Schalie and Yokley) it was evident 
that, except at possibly three sites , the 
mussels were either completely decimated 
or about to disappear from tha t drainage 
system. Responsibility for this may be 
traced to several sources. ·Even forty 
years ago Ortmann (1924b : 4) stated : 

'llick River is in very good condi
tion, no pollution entering it, except 
~n the region of Centreville, where 
phosphate mines ·send · muddy water to 
it; but the amount of pollution i s 
small, and its character obscure , and 
only .atCentreville some indication of 
an injurious effect was noticed .... ' 

Except for mussel beds at ( 1) Columbia , 
(2) ' Sowell's Bend and (3) Lillard's Mill , 
which have themselves deteriorated with 
in the past few years, the mussel faun a 
of the llick River is virtually gone. The 
Buffalo River is not much better . In .a 
survey of that stream made by Bates and 
van derSchalie about ten y·ears ago little 
was found by way of native mussels , but 

• 
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the introduced Corbicula were there in 
abundance! Iaom and Yokley (1968: 40-41) 
also indicated that the change in the fau
na of Duck. River 'can be explained in terms 
of water use . Pollution below cities and 
industries baa affected some areas. Phos
phate ore mining is extensive in the illck 
River basin as it was in Ortmann's day . 
Ore washings from this enterprise have 
CODtributed to the siltation of habitat . ' 

The disappearance of the mussels in 
streams may well be due to 'pollution,' 
channelization and dam cons tru c ti on ( im
poundments) but it is not a foregone con 
clusion that those processes are solely 
responsible,or that they will necessarily 
eliminate the mussel fauna. Bates and van 
der Schalie have records on several years 
of survey work in the channels within the 
impoundments of the Tennessee River. The 
mussels did not disappear there following 
dam construction as many of us presumed 
they would. Bates (1962) studied the im
pact of impoundment in Kentucky Reservoir 
and verified the fact that many tons of 
mussels from that area are sent annually 
to Japan for the pearl industry . Also, 
cooperating agencies such as the TV~ who 
have their own survey teams, maintain re
gions below each dam where normal flow 
prevails ; the original fauna usually re
mains in these areas which then can serve 
as 'pockets' for basic studies . Work has 
been under way forsome time assessing the 
stocks in the old channels, in · the 'over
bank ' areas and in the tailrace areas . 
Obviously, by coordinating their interests 
with programs already in the developmental 
stage, malacologists could more effective .
ly achieve their goals to protect and sus
tain the fauna than by attempting to block, 
in areas badly decimated, the construction 
of dams and/ or other projects scientific
ally planned to prevent pollution. 

The Buffalo River 

The Buffalo River is the only major tri
. butary to the illck, paralleling the Ten
nessee as it flows south through Perry and 
Humphreys counties, with its mouth only a 
short distance east of the point where the 
IA!.ck empties into the Tennessee River . 
Ortmann established only one station and 
that was in the headwaters at Riverside, 
Lewis County. The four sites on the &f
falo visited in 1931 by Goodrich and van 
der Schalie contained fauna definitely 
Cumberland ian in makeup. The assemblages 
as shown in t.he tabulations (Table 2) re
Yeal their usual ecological pattern with 
creek, small- , medium- and large-river 

species. Ortmann's collection included 18 
of the 42 species here recorded for the 
&ffalo. His records (shown in a separate 
column in Table 2) indicate a creek or 
amall-riYer assemblage. The trend toward 
an increase in the number of mu.ssel spe
cies downstream as the river gets 1 arger 
can be seen, with 18 species recorded from 
Topsy Bridge but 31 found at the station 
downstream south of Lobelville . 

The Lobelville station serves to reaf
firm Ortmann's observations (1924: 46) of 
the illck River fauna: 

'Thus it is seen, that illck River 
has a 111i%ed fauna, consisting of two 
e l e111en t s : a small-river fauna, composed 
largely of Cu111berlandian types (about 
38%), and an element belonging to the 
interior basin (about 62%); the latter 
cons~ sts chiefly of large - river types 

The Buffalo (Table 2), with the same 
number of species and almost the same as
semblage as the Duck , represents a strik 
ing contrast to the fauna shown by van der 
Schalie (1939: 456) to inhabit the lower 
Tennessee . The species list for the Ten
nessee, roughly only a · 'stone's throw' 
away, is entirely an interior basin assem
blage. The upper Buffalo, at 1 east , is 
definitely a Cumberlandian assemblage, 
clearly set apart from the Mississippian 
interior basin faunal elements of the lower 
Tennessee (Table 3) . 

The illck and Buffalo rivers had a sur
prisingly rich mussel fauna , both in the 
numbers of species and in individuals . 
Both streams have some of the finest 
shoals in the world but , as previously in
dicated, the mussels have now been de 
pleted drastically . In a summary of the 
data obtained by Goodrich and van der Scha
lie, as based on their collection s in 1931 
(Tables 1 and 2), it will be observed that 
these rivers had not changed materially 
from the conditions observed by Ortmann 
ten years earlier (1924b). However, in 
the more recent collections (1972 survey 
work) there are now scarcely any mussels . 
In contrast , the pleurocerids remain abun
dant and in many places unusually so . 
The data obtained in this recent survey 
are now being prepared for publication . 

Some reference should be made to the 
statements by more recent investigators 
who use the generic name Epioblasma rather 
than the well-established Dysnomia . That 
this change is not warranted is eminen tly 
clear, as explained by Ortmann and Walker 
(1922: 71), as follows: 

'As to biloba, its recognition is i m
portant with regard to the va l idity 
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of the subgenus Epioblas•a (as against 
Dysno111ia) . Ferussac is not sure about 
the identity ofhis authentic specimen 
biloba .... ' 
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'Thus the description of biloba is not 
recognizable, and with this name also 
that of the subgenus, Epioblasllla, goes 
into the discard .' 

Ta~l• 2. Sped•• of Hu•aels Collected ia the Bufhlo River. 

Species ADd FOTI'IIS 

Actlnona ias ~ Barnes 

Aetb.onaia s pectorosa Conrad 

Ala-.ldonu rnarslnata Say 

Ala11ddo~th ~ Lea 

~ peruvia~ Lamarck 

Anodonta arandls Say 

~ labec.Ulh Say 

Caruuculina cxllndrdla Lea (• ~esta Lea) 

CVelocahs tubercuhu a.af. 
Dranoaia c.apaaefona.h Lea 

Drmoata florentina f. !!.!.2!! VlhoDcf!:tt 

llllptlo enuidens I..lma«lt 

!!..!!.2!!!.!!. barne slana La a 

.!!!E!!!!! baroedana f,.bia,byensh Laa 

l.a!!!llh aDOdontoidu Lu 

.!:!!!2.!!!!.! ~ l&f 0 

.!:!!!2.!!!!.! !!.!!! s.,. 

.!:!!!!!!!.! ~ f. ventrlcosa Barnet 

LaiiDtaona c.omehnata lartlea 

Lasmiaona ~ l.af. 

.!:!!!!!!. .!..!.2 •• , .. 
Leptodoo fnsllh llafo 

lAztoatonla dolabelloldea Lea 

Lexinatonla dolabelloidea f. S!!!!ill Vanatta 

ObUguarh !!!.!!!!! llaf o 

~ aubTotvnda kaf. 

~ 1ulwotvnda f • .!.!!.!. Lea 

Pleurobella ~ Raf. 

Ple~obema ~f • .s!!!!!!!. Conrad 

Pllurobeu ~ Conrad 

Phurobe.a oylfor. f. uaentee Lea 

Pl:opt•~ a !.!.!!!. Say 

Ptyehob'l'anchua ~ Say 

Quad'l'ula eylindTic.a SaJ 

OuadTula puatuloaa Lea 

Quadnola quadrula llaf.o 

StTophltua TU&OIUI Swat~t~IDD 

T'l'ttoconta ~ llaf. 

~~··'· !!!.!.!.!.! (Microaixa) ~Conrad 

!!!.!.!.!.! (Micromra) !!!!!.!!!!. Conrad 

!!!.!.!.!.! (Mic.TOIIY&) vanuxemcnsb Lea 

* Goodrich and V&D der Sc.halie collections 

(6) 1'op•J lrldco 
(7) Above LlDdea 

(OrtiUnll) 
Abovo 
Topsy 
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represented on Map by the follovinc ..-ru 

(8) At a .. rdatowD . 
(9) S ailu north of Cobehvillo 
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TABLE 3. Species and forms of mussels collected in the Buffalo River by 
Goodrich and van der Schalie, arranged by aubf•ilies and showing 
Cumberlandian and Mississippian faunal ·elements. 

MISSISSIPPIAN 

A~~tblema peruviana Lamarck 
Cyclonaias tuberculata Raf. 
Ell ip tio crassidens Lamarck 
Ple,urobeaa cordatua Raf. 

UNIONINAE 

P . ' cordatu111 f. catillus Conrad 
P. ovifor•e Conrad 
P. oviforae f. argenteum Lea 
Quadrula cylindrica Say 
Q. pustulosa Lea 
Q. quadrula Raf. 
Tritogonia verrucosa Raf . 

"Alasaidonta aarginata Say 
Alasmidonta ainor Lea 
Anodonta grandis Say 
Anodonta imbecillis Say 
Las~~tigona complanata Barnes 
L . costata Raf. 
St roph.i tus rugosus Swain son 

ANOOONTINAE 

LAMPSILINAE 

Actinonaias carinata Barnes 
•••carunculina cylindrella Lea 
Lalllpsilis anodontoides Lea 
*Laapsi lis fascio la Raf . 
Lalllpsi lis ovata Say 
Laapsil is ovata f. ventricosa 

Barnes 
Leptodea fragilis Raf. 
Obl iquaria reflesa Raf. 
Obovaria subrotunda Raf . 
0. subrotunda f. lens Lea 
Proptera alata Say 
Truncilla truncata Raf. 

CUMBERLANDIAN 

*Fusconaia barnesiana Lea 
*F. barnesiana f . bigbyensis Lea 
Lexingtonia dolabelloides Lea 
L. dolabelloides f. conradi 

Vanatta 

Actinonaias pectorosa Conrad 
•••Csrunculina aoesta Lea 
Dysnoaia capsaefor•is Lea 
D. florentina f. walkeri Wilson 

and Clark 
.. Villosa nebulosa Conrad 
Villosa taeni~ta Conrad 
Villosa vanuxeaensis Lea 
Ptychobranch~s subtentum Say 

• Small river or creek forms found at Riveraide by Ortmann . 
•• Ortmann uses Micromya as the generic name. 
•••cylindrella = aoesta? Synonymy uncertain. 

In addition, the use of the genus Toxolas•a 
for Carunculina was considered unacceptable 
(see Ortmann and Walker, 1924b~ 54) as in 
dicated in their statement : 

'The revival of the generic name Toxo
lasllla depends · on the identity of U. 
l ividus Raf. As will be shown under 
Car. aoesta,. lividus is not recognizable , 
and thus the name Toxolasma should be 
discarded.' 

The problema encountered when well estab 
lished naaes are changed without proper 
justification baa recently beed discus s ed 
by I a om (1973), who pointed out some of the 
difficul tie a those working in the immediate, 
or related, fields had had. 

Of ten species considered by some 'en
dangered' in the Ihck River, none 1.s re
stricted to that drainage. Except for some 
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heal thy stocks of Conradi lla cae lata taken 
recently, few specimens of the other rela
tively rare species remain. In connection 
with the 'EpioblasAa (=Dysno11ia) turgidula 
(Lea, 1858)' one has aproblem of identity. 
The Museum of Zoology at the University of 
Michig~n houses collections which areamong 
the most extensive for mussels available. 
Because it appears that Dysno11ia turgidula 
is a synonym of D. deviata (Reeve) and al
so seems to be synonymous with D. curtisi 
Frierson and Utterback, the distribution 
records would indicate a far wider range 
than is usually. ascribed to it. Reliable 
records show its distribution as: Hardy, 
Sharp Co., Arkansas (U. M. 190742; Holston 
River, Rogersville, Hawkins Co., Tennessee 
( 190745); Bear Creek, Burleson, Frank 1 in 
Co ., Alabama (190746). Under Dysnomia cur
tisi, it was reported from White River, 
Forsyth, Taney Co., Missouri . In brief, 
while the mussel fauna has almost disap
peared from the Duck River drainage, the 
'endangered' species may yet survive in 
other drainages. 

The importance of the Duck and Buffalo 
rivers both in their rich faunal relations 
to the Tennessee drainage and in their use 
in interpreting the zoogeographic and phy
siographic relationships of the area , has 
been well stated by Ortmann ( 1924) . His 
great interest andperceptive analyses were 
expressed to Calvin Goodrich in letters 
urging Goodrich tolook for similar 'clinal' 
relations in pleurocerids as found by Ort
mann in the mussels of those streams. 't\hile 
the concepts were well defined in Ortmann's 
publication,he stated in a letter to Good
rich (dated September 17, 1923): 

'I think I have the Naiad. fauna of ~ck 
River rather complete now. It is .Pe
culiar in containing certain Cumber
land-Tennessee elements, but not all, 
and then again Ohio-Mississippi (Big
river) elements, but again not all forms 
belonging to this, some shells, common 
elsewhere, being missing .... ' 

Later, in a letter dated October 31, 1923, 
Ortmann stated: 

'The Naiad- fauna of ~ck River is pecu
liar in its affinities. Partly Cumber-
1 andi an- Tennesseean, partly Obi o an. 
(For instance, the 'Mucket' (ligamen 
tina) is not the souther11 Mucket, but 
the northern). But then again several 
important members are missing . ' 

Collaboration between the two did, indeed, 
follow over a period of years; the recog
nition of clinal relations among pleuroce
rid species was also expressed (again in 
the October 31 letter to Goodrich) by Ort-
mann as follows: · 

'I am very interested in what you say 
about the grading of forms of Pleura-
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ceridae of the upper streams into those 
of the lower. You remember, I have si
milar instances among the Naiad.es, and 
Walker also, in the beginning, did not 
want to believe this. I feel rather 
sure that a similar phenomenon exists 
at least in L . geniculata-fuliginosa; 
my finds in the field immediately sug
gested this to me, and remember, Adams 
has shown long ago that this is also 
the case in Io, and I have been able to 
confirm this. So I am IRuch in favor of 
your idea . • 

These clines among nominal species of the 
pleurocerids are a source of differences 
among some malacologists who would list as 
many as 18 species of snails belonging to 
those groups, while Goodrich recognized 
mainly nine. To date, the late Calvin Good
rich is still recognized as the best auth
ority on the pleurocerid groups, and the 
nine species and forms listed here are . 
those determined and collected in the sur
veys made by Goodrich and van der Schalie 
in the~ck and the Buffalo drainages. These 
species' differences will be considered in 
more detail in another publication. 

Pleurocerid Snails 

In his studies of the mussels (naiades) 
of these rivers, Ortmann did not include 
his observations about the pleurocerids
the most abundant snails there. When con
sidered in their patterns of distribution, 
it would remain smoot question as to which 
group, the mussels or the snails, repre
sents the larger portion of the biomass. 
In the 1931 survey Goodrich concentrated on 
collecting p1eurocerid snails, which were 
his main interest, while van der Schalie 
·undertook the mussel work . Ortmann, in his 
correspo~dence previously mentioned urged 
Goodrich to examine the pleurocerids in 
terms of their distributions and their 
clinal tendencies. Such studies were made 
and Goodrich published a series of papers 
in which h~attempted to show variations in 
sculpture (Goodrich, 19 41) as well as r e
lationships of the Ohio River drainage spe
cies to those of the Cumberlandian region 
(Goodrich, 1940). 

The species listed by Goodrich to repre
sent thepleuroce·rid fauna of both the ~ck 
and Buffalo drainages (determined by him 
and now housed in the U. M. Museum of Zoo
logy) are given in tabular form (Tables 4 
and 5). One could, without regard for their 
clinal tendencies, increase the number to 
18 species but Goodrich's identifications 
here limit the number to nine, including 
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three forms . In any case, the U!ck River 
had, and .still has, a very rich pleurocerid 
fauna both in the mainstrea• and in its 
tributaries. It would still be possible to 
conduct basic studies to resolve many of the 
problems that relate to species assemblages, 
clinal tendencies, etc ., with this widely 
distributed group of snails. 

TAILE 4. Species of pleurocerid snails 
collected by Goodrich and van der Scha
lie in 1931 at stations in the IAick Ri
ver, Tennessee. (Specimens depositedin 
the U. M. Museum of Zoology. Numbers for 
each locality arethose of the U. M. Mus
eum of Zoology. 

MAN<lfESTER, Coffee County : (Nos. 51390-91; 
51580) . 

Goniobasis edgariana Lea 
Goniobasis .Zaqueata Say 
Lithasia geniculata L pinguis Lea 

WILHOITE, Marshall County: . (Nos. 53194-98) 
Goniobasis laqueata Say 
Anculosa praerosa Say 
Lithasia duttoniana Lea 
Lithasia geniculata f. fuliginosa Lea 
Pleurocera canaliculatu111 f. filu• Lea 

COLUMBIA, MAURY County: (Nos. 53199-203) . 
Anculosa praerosa Say 
Goniobasis laqueata Say 
Lithasia duttoniana Lea 
Lithasia geniculata f. fuliginosa Lea 

CENTERVILLE, Hickman County : (Nos. 53204-
06) . 

Lithasia geniculata Haldeman 
Anculosa pr.aerosa Say 
Pleurocera canaliculatu111 f. filua Lea 

SOUllf OF WAVERLY, Humphreys County: (Nos . 
53207-12). 

Anculosa praerosa Say 
Lithasia duttoniana Lea 
Lithasia geniculata Haldeman 
Pleurocera canaliculatu111 undulatu• Say 
Pleurocera curtu111 Haldeman 

TABLE 5: Species ofpleurocerid snails col
lected by Goodrich and van der Schalie 
in 1931 at stations in the Buffalo Ri
ver, Tennessee. 

TOPSY BRIDGE, Wayne County: (Nos. 53225-27) 
Anculosa praerosa Say 
Lithasia geniculata f. fuliginosa Lea 
Pleurocera canaliculatum f . filum Lea 

ABOVE LINDEN, Perry County: (Nos . 5322-24) . 
Anculosa p rae rosa · Say 
Lithasia geniculatua Haldeman 
Pleurocera canaliculatum Say 

BEARDST0¥1N , Perry County: (Nos. 52318-21). 
Anculosa praerosa Say 
Goniobasis laqueata Say 
Lithasia geniculata Haldeman 
Pleurocera canaliculatum Say 

5 mi. north of GOBELSVILLE, Perry County: . 
(Nos . 53214-16) 

Anculosa praerosa Say 
Lithasia geniculata Haldeman 
Lithasia geniculata f. fuliginosa Lea 

SUMMARY AND CONCLUSIONS 

If we combine the information given by 
Ortmann (1924b) with that given here and 
consider the 1 atter as supplementary to his 
data, the following conclusions are war
ran ted: 

(1) Ortmann (1924) repqrted 63 species and 
forms of freshwater mussels (Naiades) 
in the U!ck River drainage; the Good

rich and van der Schalie collections made 
in ·1931 verify that there· were at least 48; 
some credited by Ortmann from literature 
records were erroneously report ed . I som 
and Yokley reported 48 and added PI ethobasus 
cooperi anus. 

(2) "The Cumberlandian fauna is the origi-
nal fauna of Duck River ••• • as stated 
by Ortmann (1924b:46) , has been ve.ri

fied. The additional, records also sub
stantiate that below Centerville , and as 
far downstream as south of Waverly ( 1931 
collections), only the 'interior' or His
al uipp ian (Oh loan) faunal assemblage ex
isted. The 1931 collections further con
firm Ortmann's contention that: "Duck River 
originally wasmore directly connected with 
the Cumberland and Tennessee, and, at th at 
t i11e, i t w a a a rat he r am all r i v e r . • . • 



( 3) Since Ortman was able to establish 
only one station in the headwaters of 
the Buffalo River, he could not show 

(as the 1931 survey did) that the Buffalo 
drainage also has a Cu11berlandian fauna as 
far downstreaiD as 'below Lobelville.' The 
richness of the faun·a in the Buffalo (with 
42 species and forms) was essentially the 
same as listed for the Duck. I solD and Yok-
1 ey ( 1968) attest also to the disappearance 
of the mussels in the Buffalo . 

(4) Mtile the Buffalo River runs parallel 
to the lower Tennessee and relatively 
close to it, the Buffalo has a Cullber

landian aspect; the lower Tennessee is 
wholly Hisaiuippian or an Interior basin 
fauna. 

(5) The evidence available from the earl
ier collections shows that neither the 
Buffalo nor the Duck ever had an ap

preciable mussel aaaemblsge in their tri
butaries or creeks; all of them have an 
abundance of pleurocerid snails. The ab
sence of mussels in most tributaries re
mains unexplained. 

(6) Since the time of the Ortmann surveys 
( 1921-1923), the Goodrich and van der 
Schalie collections in 1931, and the 

I som and Yokley studies, the mussels of 
both the Duck and Buffalo rivers have vir
tually disappeared; only small pockets re
main between Columbia and Centerville on 
the Duck; they, too, are rapidly being al
tered. 

(7) The oriental clam (Corbicula) hasmade 
serious inroads into both the Duck and 
Buffalo drainages, as wa4 also indica

ted by Sinclair and lsom ( 1 963) . It may 
crowd out the native mussels where they 
still remain. Fortunately, the Corbicula 
clams serve as food for muskrats and mink, 
replacing, in that sense, the formerly ab
undant mussel fauna. 

(8) The rapid changes, as well as the mul
tiple use of rivers (discussed by 
Cairns in his 1972 paper), make the 

information available from earlier surveys 
in di spen sable for studies in vo lvin g a know
ledge of our natural heritage, past and 
present ecological conditions, and the 
prospects for using faunal assemblages in 
tracing former stream confluences . The Duck 
and the Buffalo definitely have a Cumber
landian fauna, a knowledge of which should 
be helpful in studies involving geology, 
physiography and zoogeographical faunal re-
1 a tion s . 
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CLAUDE W. HIBBARD (1905-1973) 

All scientists working in Pleistocene 
geology and paleontology will mourn the 
death of Claude William Hibbard on October 
9, 1973 . Death cue suddenly as he was 
preparing for the day's work in the Museum 
of Paleontology of the University ofMichi
gan at a characteristically early hour . 
Death came some time before 8 A.M., ap
parently of a heart attack. Professor 
Hibbard,Hibbie to his friends, is survived 
by his wife, Fay, a daughter and two grand
daugh tera, his mother, four brothers, and 
one sister . 

To all those who studied paleontology at 
Ann Arbor after 1946, he was a friend and 
counselor, ever ready with a helping hand 
and a cheery word. Dean Frank fllodes has 
well characterized him as 'A man of im
mense energy, dedicated with a fierce com
mitment to unraveling the secrets of the 
earth .... ' Theothersideof his char
acter was an equally strong commitment to 
his fellow man, especially his students 
and colleagues at the University of Michi
gan. 

Claude William Hibbard was born March 
21, 1905 in Toronto, Kansas, at a time 
when the pioneer virtues of hard work, 
scrupulous honesty, and the duty of help
ing one's neighbor were still held in high 
honor . All throu&h his life he practiced 
them but never preached except by example. 

He graduated from theUni verai ty of Kan
sa·s in 1933 and earned a M. S. degree from 
that univeral.ty in 1934. He received his 
Ph . D. from the University ofMichigan in 
1941. The dates hint at the fact that in 
those depression years he had to finance 
his education by hard work in school and 
out of it . 

In 1946, Hibbie returned to the Univer
sity of Michigan as assist-ant professor 
and curator of fossil vertebrates . His 
duties included teaching which he enjoyed 
and excelled in, the multitudinous chores 
involved in caring for an already large 
collection of fossil vertebrates, and re
search in b,etween.'1 He won promotion to 
associate rank in 1949 and to full profes
sor and curator in 1953. 

Those of us who burned the midni&ht oil 
in graduate work two and three years after 
World War II learned to turn to him as an 
ever-present source ofhelp in emergencies 
and of wise counsel for those in need of 
it . ·Mien early classes brou&ht us to the 
Museum before8A. M. therewaaalways lipt 
burning in his office and he had already 
done at least an hour's work before other 
members of the staff arrived . These work 
habits he continued to observe to his dy
ing day . 

In late spring, as soon as his teaching 
duties were over, he would leave for a 
season of field work in his native Kansas 
returning to Ann Arbor a week or so before 
classes resumed, ready to begin his in
door work · and to show the fruita: of his 
collecting to all interested parties. 

His main field of endeavor was vertebrate 
paleontology and he specialixed in the 
111all mammals of the Cenozoic particular
ly those of the Pleistocene . Hi a collect
ing methods were highly successful, main
ly because they were so thoroup . He often 
said jokingly that he had to collect the 
who! e outcrop to get enc;~u &h specimens for 
study-and he literally did. 

In doing so , he collected much ancillary 
material, in particular non-marine Mollusca 
carefully pinpointed to locality and stra
tigraphic positipn. He was ever generous 
in 1 ending his collections to others for 
study and he co-operated with several col
leagues in papers dealing with Mollusca . 

His services tomalacology weremanifoid. 
first, he lias written extensively on the 
paleoecology of the Mollusca living at the 
same time as his mammals . Secondly, he 
baa assembled, amassive amount of material 
which he intended to work up after retire
ment but which he left in good order for 
hi a successors. Most of all, he encouraged 
all those who cameincontact with him and 
who sou &h t his advice on PI ei a tocen e pale
on to logy. 

. Those of us who were privileged to know 
him peraonally andbenefited fromhis kind
ness and friend ship will long remember him 
as a teacher and friend. 

Aurele La Rocque 
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