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PLEISTOCENE LAND AND FRESH-WATER MOLLUSKS FROM NORTH TEXAS*

E. P, CHEATUM

Prior te the use of Carbon 14 dates, many
lacel Pleistocene molluscar faunas associated
with sparse vertebrate remains were incarrect-
ty dated, Since the date determinations were
postulated upon the basis ofthe vertical range
records of fossil mollusks in the Mid-Contin-
ental United States, the
easily understood.
in the faunules are unknown
region,
many localities

misconceptions are
Scuthern species asppearing
from the Mid-Con-
Collections of

were

fossils from

considered as isolated
local faunas and fewattempts were made to cor-
relate them.

Deta:led studies in recent
tions such as the T-2 terrace {Slaughter, et
al., 1962, Good Creek (Dalquest, 1962}, and
Groesbeck (Dalquest, 1965) brought
consistencies in earlier
Pleistocene in Texas. Some
predetermined an early extended period of de-
siccation to have occurred during the [llinoi-
an epoch, surmising that post-I!linocisn faunas
would reveal a noticeable climatic change.

The Carbon 14 dated faunas in this study

“Teveal that if such a period of desiccation
existed, its occurrence was some time after
9,000 B.P. (hefoare present}, near the close of
the Wisconsin epoch. Records of the Kansan age
faunas from formations in Texas such as the

Codahy (Hibbard, 1944, 1949, Frye and Leonard,

tinent

vears of forma-

forth in-
of the
investigators had

CORCEpLions

"We are indebted teo the Graduste Research Cen-
ter of SMU for financial assistance in the em-
pleyment of help for separating and assorting
shells from the matrix.
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1952, and others), and the Seymour (Hibberd
and Dalquest, 1060) were better determined be.
cause af the presence of the overlying Pearl.
ette volcanic ash, andthe presence of abundant
vertebrate remains,
Fossil Mollusecen Faunas

The fussil molluscan assemblages in this
study have been re-examined since early pubii-
caticns and as a resuib, there will be addi-
tions to and deletions the faunas. The
additions are often the result
collections made from the localities after pu-
blication.

All of cthe fossil shells were coliected from
Pleistocene sediments in large pieces of matrix
which were then stored in burlap bags until
dry: they were then washed through screens in
described by Hibbard (1949)  Many
of the smaller shells were dipped from the
water as they floated free from the submerged
matrix. Others were sorted from the remsining
solids that failed to pass through the screen,
The coliected shells were soaked in detergent
overnight then boiled briskly for thirty min-
uwtes to remove the sediment clays from the
shell apertures. Tiny specimens were boiled
sepalately to prevent their being sucked into
the larger shells during the cleaning process.
The shells were then dried, examined, sorted,
catzlogued, and then placed in the shell depo-
sitery in the Department of Biology at South-
ern Methodist University. Catalogue numbers

from
of continued

the manner

accompany the listed species.
In tables presented in this

report the ap-




proximats  alxgdance of spécies in ane gallen
of concentrate g4 indicated as follows: A -
over 50, C- 2}.50, S : 20, and R - 1-5 shells.

FOSSTL MOLLUSCAN ASSEMHLACES

The Good Creek Local Fauna, Good Creek
Farmation, Foard County, Texas

Comming (1893 was the first o ohserve and
pubiish on vertebrate fassits in Pleistocene
beds in north  central Texas. One of these
Sites was near Good Creek in Foard County  For
many years, these Pleistocene beds were con-
sidered to he & part of the Seymour  Formation
which was probably of 8 Kansan glacial age
{(Hibbard and Balquest, 1960 Subsequently
Dalquest (1962) re-examined these classic de.
posits and postulated them to be of Sangamon-
Lan age by vertebrate faunal inference.

Land and fresh-water fossil shells were #-
bundant in the sediments of these deposits,
Most of the ghells came from breccig layers
throughout the Eray clay sediments. The con-
centrations of shells as noted could be ipdi-
cative of repeatad rapid deposition from the
Intermittent streams of ancient Gond Creek.
The wnusual number of tand species present
would furnish supplementary evidence of this
postulation.

Fossil shells were collected from the fo].
lewing three localities, and after Comperison
all were found to contain the same species,
and henre considered contemporaneoys .

Localities: L
V. The Easley Ranch local fauna (Dalquest,
1962) was collected from the Easley Ranch where
. “State Fary Market Boad 654 crosses Monumen t,
" Creek This® locality is considered the type
locality of the  Gsod Creek formation. This
Yocality furnished” the most  abundant fossil
shells. :

2. Collections were also made from the Les-
lie McAdams ranch downstream from the Easley
ranch. T -

3. Additional coliections came from the J,
B. Smith ranch which is located upstream from
the type locatity. Caliche encrusted fossil
shells of Quadrale forsheyi were abundant from
cencentrated terrace graveis at this site. Al-
though the clem shells were not found in the
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other tacalities, the fessil land andg fregh.
water fauna also taken from the Spiwh Ranch
was composed of substantially the same speciey
as from the Easley and McAdams ranches,

Specimens from al] Iceations were in excel -
lent preservation and in  some instances the
small sphaeriids, such a5 Sphaeriunm striaetinum
were found articulated

The Good Creek formation has heen assigned
a late Sangamonian 2ge on the basis of a sub.
stantial collection of vertebrate remains and
upon geological evidence

List of Moliuscan Species
Relative

Pelecypoda Abundance
Quadryla forsheyi lea . SMU P 737 R
Elliptio dilatatus (Raf.) - SMU P 738 R
Sphaerium strigtinug {Lemarck ) C
Pisvdium nitidun Jenyns - SMU P 721 §

Gas tropoda
Amnicola limgsa (Say) - sMu p 712 R
Helisoma trivoluis (Say} . SMu P 720 i’

H. anceps (Menke) - SMU P 704
Gyravlus circumstriatus (Taylor) . SMUPT26 8
G parves (Say) . MU p 719 A
G erista (Linnaeus) . SMU P o731 B
Physs anating Lea . MU op o702 A
P. gyrina Lea - SMU P 703

Stagnicole palustris Maller) . s P 107

S. caperata {8ay) - SMU P 708

Fossaria dalli {Baker) . SMU P 706

F. obrussa (Say} - sMy P 705

Gastrocopta armifera (Say) . SM! P 714

G. procera (Gould) - MU p 115

G. pentodon (Say) - MU P 716

G. corticarig (Say) - SMU P 798

G eristata (Pils & Van.} - SMU P 730

G. pellucide hordeacelta (Pils.) . MU p T
Pupilla blendi (Morse) - SMp o7l

Vertigo ovats (Say) - sMU P 717

V. milium (Gould) - s p 718

Pupoides albilobric (C.B. Adams) - SMu P 712
Discus sronkhite; (Newcomb) - SMU P 709
Yalloniag gracilicesta Reinhardt - SMU P 705
Havailg minuscula (Binney) - SMU P 701
Euconulus fulvys (Miller} - SMU P 733
Succinea sp. - SN P 720

Stenotrema leg: (Binney) - S P 724
Mesodon indianorum (Pilsbry) - SMU P 734

Ja:srs:::c:ﬁmr‘.::m

oo

e e

U

o

ﬂ\
'k

th

pr

fou

T,
iy ;l

oy
TaEL
W l"(ﬂ
0Ty
YTy
Suby



iy LB, JUNE 1965

Ecology

The most unususl species in this assemblage

is Gy-oulus crista (pt. 1, fig. 5}, since its
Oniy
sre listed as abundsnt,
and Gyraulus parvas, and these
sre species which prefer guiel waters and abun-
dapt algas. The of the pelecypods
and Amnicola indicates perennial waters. Molist

wondlunds with abundant hums are indicated by

present range is from Michigan to Maine.
cwo species of shells
Physa anatind

presence

Vertige melium, V. ovata, Yalloma gracilices-
ra, Stenotrema leat and Corychium exiguum.
Among the seventeen species of land snails
listed, Vallonia grac:iicosta, Vertigo milium,
Pup:lla blandi, and Discus cronkhitet
parth of Texas today

range
Gyraulas rircumstriates,
palustris, and
all aguatic
ehich today range north of Texas

Gvraulus  crista, Stagnicola

&ragnicola caperata Are spetles

Assuming that the present day envirenmental
needs of the species present im the Good Creek
deposit are essentially the same as they
' the Sangamon, then these shells
«elly suppoTt

we T e
wou ld par-
Dalquest’'s {1962) conclusions.
pastulated for the
crream flowing through a ‘vather arid grass-
' ‘More humid woodlands must have occurl-
banis of
to permit the existence of such

shavt-talled

nouse . €LC

fla fquest area a marshy
tand
red along the immediate the stream,
as the

harvest

forms

shrew, rice rat, fulvus
However, as far as
would be no reason te
conclude that the winters were any miilder than
inference based upon
of current northern distribution,
temperatures apparently did not
show the sustained high extremes as they do at
present

temperatures
are concerned, there

they are today. but by
the shells

the summer

Moore Pit Local Fauna of the T-2
Trinity Biver Terrace
Shuler (19187 first described vertebrate
Tassile from the Pleistocene Trinity River ter-
mear Dallas, Texas. Slaughter
and others studied and collected from the ter-
race deposits for several years prior Lo publi-
cation {Slaughter, et al 1962). The shells
caken from an exposure in the Wood Pit
located at the south end of Deepwood Street,
couth of the southern arc of Loop 124in Dalias.
Subsequently {Slaughter, 1965) has

race deposlts

were

incerpora-

STERKI
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ted the Wood Piv as a
Pit local faune

loeatity of the Moore
The fossil sbells were
clay beneath the familiar
the Lower Shuter formation.
clay represented an extinct

flood plain.
Carbon 14 dates from matrix

homogeneous in gray
laminated sands of
Probably the gray
pond on the © id
within the f}p -
per Shuler unit, which overlies the Lower Shu-
ler in the Wood Pit. gave the age at stighely

more than 37.000 years B P. (Branncn et al
1957} .
List of Molluscan Species Relative
Abundance
Gyraulus paruvus (Say) - S P 469 C
G eircumstrintus (Tryon) - SMU P 474 A
Planorbule armigera {Say) - SMU P 470 C
Helisoma anceps (Menkel} - M P 460 5
H trivolvis (Sav) - oM P 472 S
Stagnicola caperala (Say) - SMI P 480 =
Possaria homiiis modicella (Say)-SMEF P 465 5

F. daiiv (Baker) - SMIP 481 Bt
F. obrussa (Say) - SWU P 479 ]
Aplexa hypnorum (Linn.) - SMJ P 482 5
Physa gyrino Say - SMU B 459 A
Bulimulus dealbates (Say) - iU P 451 R
Carychium exiguum (Say) - SMU P 468 S
Hawaila minuscula {Binney} - SMU P 461 S
RBetinelle indentata {Say) - SMU P 477 i
Zonitoides urboreus (Say) - SMU P 475 &
Strobilops texustana {Dils, &Ferv. »SMU P 4565

Helicodiscus parallelus (S~ - oM P 464 %

Gastrocopta armifera (Say) - SMU D 466 R
¢ contracta (Say) - S P 473 R
G pentodon {Sayl - SMU P 457 A
G. albilabris (C.B Adams}-SMU P 433 s
Pupisona dioscoricola (C B, Adams) - SMtl B
Succinea sp. - SMI P 458 5
Helieina orbiculata tropica per.-SM) P 452 R
Wesodon thyro dus {(Say) - SMU P 455 S
Polygyra texuziana (Moricand) - SMU P 463 R
Stenotrema leatl (Binney) - S P 454 A
Ecology

Among the 29 species listed for the Moore

Piv Local Fauna of the T.2 Terrace are only

five species which do not inhabit this ares to-
day. Gyraulus circumstriatus, Planorbule ar-
migera, Stagnicola caperata, and Aplexa hyp

norum  ave all agquatic

pulmonates af & move
norcherly distributional range.

whereas Fui




i

pisoma diescoricola ranges from extreme south.
ern Texas to Brazii. The five species of agua-
tic pulmonetes listed abave are  forms which
thrive in shallow, sluggish temporary or pe-
vernial waters. They all can be considered
species which can tolerate temporary desicca-
tion assuming that molsture is still retained
wn the dried up siough or pond.

Indicative of meist woodland is the species
S lear which is listed as abundant.  Assoeia-
ted along with this species in a humid envi-
ronment are M. thyroidus, 2. a~boreus, € exi-
guum, S texasiana, and H. parallelus. Spe-
cies which can apparently thrive in humid en-
vironments as well as the more open, exposed,
well.drained areas are theGastrocopta species,
Helierng, Hawaiig and Bulimulys. However,
cheracteristic of open, well-drained woodlands
is Helicina and Bulimulue, the lattey genus a
typical prairie species with the ability te
withstand several months of desiccation by
producing epiphragms over the shell aperture
thus conserving body moisture.

The presence of Pupisema might indicate g
climatic condition which would involve greater
humidity than that which exists 1in the area
today. One might also infer that low tempera-
ture extremes for periocds of several weeks did
not oceur  because under such circumstances
such genera as Bulimulus, Helicing, and Pupi-
soma probably could not have survived. We
might alse infer that sinse the speciss previ-
ously mentioned with a more recent northerly
distribution lived in the Moore Pit area that
extreme high temperatures of several weeks du-
ration did not exist as they do today.

Quitague Local Fauna, Motley County, Texas

In 1938, Mr. Gene Wilson of Ringgold, Texes
brought some teeth of an extinct camel {(Came -
lops sp.} to W. W. Dalquest of Midwestern Unj-
versity. He found these in the bed of a small
arroye tributary to Quitagque Creek in the
northesst corner of Motley County, south of
Turkey, Texas, approximately one-half mile east
and downstream from the crossing of the creek
with State Farm Market Road 59%9. Subsequent
trips by Dalquest (1965 B) vielded additional
vertebrate remains and a substantial molluscan
{auna.

The Quitague deposits are assumed to be ter-
race sediments. The fossi] remains were taken
from clay beds that were probably ponds or ow.
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bow lekes in the old flood plain. Shells of
the sand clam, Lampsilis anodontoides lea were
abundant in one of the clay beds containing
foseil  hones. These shells were submitted o
E. B, Bray of Socony Mobil, Dwilas, Texas, for
C 14 determinatian. The test revealed an age
of 31,400 vyears B, P, #5600 years. A second

test gave a marginal ervor of only 3200 years

List of Molluscan Species Belative
Abundance

Pelecypode
*lampsilis anodontsides Lea - U P 167 C
Sphaerium striatinum (Lamarck) . SMI P 123 A
Pisidium compressum Prime - SMIP 12 C

Gastropoda
Yalvata tricarinate (Say) - SMU P 118 3
Amnicola integra {Say) - MU p 13 R
Fossaria parva (Lea) - SM P 119 S
F.odally (Baker) - SMU P 134 5
F.oobrusse (Say) - SMU p 135 C
Stagnicola caperata (Say) - SMU P 136 C
S. palustris (Miller) - SMU P 120 A
Gyraulus parvus {Say) - SMJ P 102 A
“*Gyraulus labiatus (Leonard - 8MU P 103 A
G. circumsiriatus Tryon - SMJ P 102 R
Promenetus umbilicate!lus (CkIl J-SME P 125 ¢
Helisoma anceps (Menke) - SMU P 116 5

H trivolvis {Sayj - SMU P 129 R
Ferrissin rivularis (Bay) - S P 137 R
Aplexa hyprorum Linn. - 943 P 133 5

Physe anating Lea - SMU P 120

P ogyrine Lea - SMU P 107

Strobilops sparsicostata (Baker) - SMU P 105

Discus cronkhites (Newcomb) - SM) P 108

Helicodiscus parallelus (Sayj . SMU P 115

H. singleyanus (Pilsbry) - sMU P 117
€igenmanni {Pilsbry) . SMU P 133

Gastrocopta armifere (Say) - SMU P 110

G. procera (Gould) - SM P11l

G. toppaniane (C.B. Adams) - SMU P 113

G. cristate (Pilg. & Van.) - SMJ P 112

G. pentodon {Say) - SMI P 114

Vertige ovata (Bay) - SMU P 104 A

“The shells ofLampsilis ancdontoides are list-
ed as  common but wers ot collected by the
technigue used for the other shells  Thev
were quite fragile and only a few perfect spe-
cimens were collected although the shells were
close together in a three-inch layer at the
base of the clay sediment. They were not con

pressed or distorted.
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i muscorum {Linn. ;- &P 124

sdes albulabeis (COB Adams) S poL0e ©

Fon otesdes arboreus {Sav) - SMU P 127 S
Fuconvlus fulvas (Miller) SMU P 130 5
Vatlenca gractlicosta (Reinh - SMO P 122 8§
sucoonea cvalis Say SV P 133 i
Sucoconea sp. - SMU P 132 I8
Seenctrema lea: (Bluney) - OSMU P 123 11

Ecology

The presence of Lampsilis anodentoides, the
sand clam, 1is indicative or lake
botroms and  the
oxygenated. Such a stream or lake
would have to be of sufficient size to support
the garfish which serves as intermediate hast
BDalguest (1964) de-

of & streem
habitat with sand ar gravel

walter well

for L anodonrtoides. W W

scribed the sand and  gravel beds of the Qui-
cague Si1te and assumed the terraces resulted
from the filling of an older, broader vallev.

The clay., according to h's postulation, were
‘deposited in ponds or oxhow lakes on the old
floodplains .’

In this habitat the fossil
bear out the ecological

Well aerated personial wwiers along with abun-

shells seem to
assumption of Dalguest.

dant standing waters were necessary to provide
adequate habitat for the [9 species of aquatic
motlusks

reported for the Quitaque site. As

previously mentioned, the commen occurrence of
I anodentordes indicates clear perennial water
with a flew adequate for goad aeration, and a
Lending

such an environment is the presence of Sphaer-

sand or gravel substrate. support to

ium striatinem, Pirsidius compressum, and Val-
ceta fricarwnata, all of which seldom occur in
However, an abundance
of sluggish waters supporting abundant vegeta-
tron undeubtedly existed hecause such habitats

ponds, bogs, or swamps.

were optimum for the genera Fossaria, Stagni-
cola, Gyraulus, Helisoma, Ferrissia,
and  Physa.  Amordg the land

cronkhitei and Vertigo

Aplexa,
Drscus
were the only
species classified as abundant at the Quitague

shells,
ouatna

°" There is some guestion as to the validity of
Gyvraulus labriatus {pl. I, fig 3. It is con-
sidevred by many to be of large size but well
within the size renge of G parves (pl. 1, fig.
i/, In this report G. labiatus was sepavated
from G, parvus, the separation based upen the
unusually large shell diamevers of G. labia-
fus

1965 S TERKT ANA K]

site. Hoth of these species require humid sur-
Both usually
beds or in well-shaded areas where soisture is
retained.

roundings. geour  along  stroam

Species of a more northerly disteibution in
the Guitague site that to cur knowledge
ot been reported as Recent for Texas are Sta
gotcola caperate, Stagnicola palustris, Gyrau-

have

lus lgbratus, Gyruulus circumstriatus, Aplezn

hypnorum, Strobileps sparsicostata  now  ex-

tinet) and Pupille muscorum
The Clear Creek Local Fauna,
Denton County, Texas

in 1960, Ritchie Slaughter and
€1963) found a concentration of fossil

Ritchie
shells
abandoned gravel
pit in Denton, Texas. The fossil location lies
atong Clear Creek, north of Denton, Texas

This portion of Clear Creek which empties into
the Elm Fork of the Trinity
farm of Mr. Phillip Frietsch
water and land shells found 1n & sandy
clay zone overlying basal gravels. Radioccar
bon tests which were run on the shells by the
Socony Mobil Field Besearch Laborstory in Dal-
las, Texas (Test No. SM 534} pave &
28 B840 4 740 B.P. for the deposit

in sediment revealed in an

River 1s on  the
Fossil  fresh
ware

date of

Belative
Abundance
Sphaertum striatinum (Lamarck) - SMU P 269 8
Pistdium nitvdum Jenyns - SMU P 374 5

Pelecypoda

Gastropoda

Valvata tricarinate (Say) - SM P 356 R
Amnicola integra (Say} - SMU P 367 G
Physa anating Lea - SMJ P 373 3
Gyraulus parvus (Say) - SE P 357 A
Helisoma anceps (Menke} - SMU P 351 C
Fossarta delli {Baker) - MU} P 370 B
F. bulimeides {lLea) - SMU P 379 R
Gasirocopta armifera (Say) - S P 354 A
G procera sterkiana Pilsbry - SMU P 360 A
G. pellucida hordeacella Pils. - SMU P 308 A
G, contracta (Say) - SMJ P 361 A
Pupoides albilabris (C.B. Adams] - SMJ P 353 C
Helieodiscus parallelus (Sey) - SMU P 364 C
H. singleyanus (Pilsbry) - SMU P 362 i
Anguispira alternata (Say) - S5MI P 376 B
Strobilops texastone B, & V. -5 P 305 A
Vallontia gracilicoste Reinharde - SME P 368 R
Carychium exiguam {(Sasy) - SMI P 330 i

Havaiic minuscula (Binnev) - SMU 1 363 by
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Euzrnulus fulope (Miller): SMU P ARG 4 The Howard Banch lozal fauna {(Groesheck

Zen revdes a-horens {Sayr - U P 3TS B formstion), Hardeman County, Texas
fernello indentate {Sav) - SM) P 366 5

Coonella fubrica Mbiler; - SMU P 277 i Since 1891, when W F. Cummins discovered
Succinea sp. - SMU P 381 R magma lian  remains at the forks of the Groes-
Srenvt-ema feal (Hinney: - S P 352 B beck Creel in Hardeman County, local outersp-

Poiygyra texasiana (Morizand: - SMU P 355 i
(Mor. -5V 378 R
Pir - SMI P 272
MU P 371

Prarioleiio be-landiertana
He’ ﬁ
Bul muiue dealbatus

ting ovbiculata trepi:

U

(Say. -

Ecology

W:th the exception of the {resh wwter bran-
, and the tand sneai}
Va'lenia gractliceosta tboth  species of a more
norrherly distributions the
Clear Creek deposit are found in this ares to-
day.  The land snails, Bulimuin: dealbatus and
Heite no grhiculata trepira are able

vhiate, Valvate to::prinata

Lhe  shells  of

to with-
stand prejonged drouth and are typical prairie
and sparse woodland coo}
present  to support the sphasriad
#s and the branchiate gastropods Valvata
that adeguate spring
fed water was available tosupport the branchi-

species. DPerennial

waler was

S

and Amniccela Assuming
ate species of mollusks then one could
with sparse wood-
Land, perhaps with more dense tres clusters.

PO LU -
fate a prairie environment

Interesizingly enough the above environment -
mollusks  comncides
pestulation of Slaughter and Bitchie
119631 whoe stated as the

fussyl ‘1f one does

s assumption based upon

with the
fellows  concerning
vertebrates of Clear Creek:
ot consider the preferences of the fossil lem-
necessarily  adentical with
living species, there is not a
in the Clear Creek local fauna
considersd a northern  wype. It
that durivg the vime of the Clear
I fauna. winters
warTin ag today, or perhaps warmer
HER R
winter temperatures made the moisture less ef-
These go on that
‘current  rwnges of the extant spe-
of an interglacial-
than of a glacial age.
ecolegy of the Clear

Spéﬁ Ties 4§
of the

s.ngle mammal

that would be

A

would appear

were at least as
Annual rain-

Creek oz

was five to ten inches less unless warmerv

fective writers to say

4 upon

e mare

suggestive
climate
Consmidering the general
Creck molluscan assemblage the spenies present
could easily support the environmental postu-
Tations of Slaughter and Bitchie

intarstadial

pings were constdered a part of the Seymour

formatien.  The Seymour fermation has been zs-
signed to the Kansan Glacial Age {(Hibbard and
Balquest, 1%60)

W. W Dalquest Midwestern Universivy. Wich-
ite Falls, Texas, in 19538 began a study of the
area described by Cummins Through collected

vertebrate remains. Bison ant iquus and Bison
occidentalis, it became evident that the depo-
LO65;

were abundant and

sits were post-Kansan in age (Dalquest
land and {resh
were preserved in fossiliferous lenses of sandy
gravel stratur peneath grayclay layers through-
out the Groesbeck formation. On the
Ranch, approximately one-half mile

from the jJunction of the South and North Fork
of Groesheck Creek
the pea clam, Sphoer-um siriatinum, were taken
from the shell

water shells

Howard
upstream
abundant  fossi) shelis of
lenses and submitted Lo Mo E
E. Bray of the Socony Mobil Oil
Dallas, Texas, for 14 daves

determinations were made of

Company of

Fourteen
The
mean of five determinations, all of which were

Carbon

the =shells.

within the statistical bimit given, was 16,775
565 years BP0 Mr
correspondence

Bray stated in persotal
that he had also made a carbon
determination of the surface of the shell ani
that
was the same age {(within experimental

as carbon from the interiar portiens. indical-

‘carbon {rom the surface of the shells

erync)

ing that partial replacement was
The Groesbeck formation was thus laid
during the Brady interstadial event of the%Wis-
consin Glacial age.

A second collection of shells
lity described by Frye
the Howard Banch was
Bray for carbon dating.
locality were used in the
cated on the faunal

tprobable
down

from a lota-
Leonard (1963 on
submitted to Mr

The species from this

and
alaa
test and are andi-
list under Labuoratory Mo

M 620 A date of 19,908 % 1,074 B.P was ob
tained. The variation in the dates and some

faunal differences in localities indicates @
slight The

are guite comparable and the carbon

nenconfnrmity. faunas, lowevel
dates are
close enough to indicate a nearly  contempota

neaus deposition Tor the twe iocalities
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All colleections of the Howara HRanch  locval
vauna were collected
flanch near Quahnah, Texas
locality 1. Collections
dell lenses throughout the Groesheck forma-
<yon were made between 1955 and 1993,
rare Kept separated until it

shat the fossils were all

entirely on the Howard
from meny typical
These

obvicus
from the basin of a

becams

<ingle lake. These lake basin faunes are list-
od as Locality L.

It is interesting to note that the presence
«f perfect specimeng of Lymnaea
(P1. 1, fig. 1 & 2

the first time in Texas

stagnalts ju-
is recorded for
Pleistocene studies.
The presence of this species indicates perma-
nent water and a substantial lake described by
Niiquest 11965). The first
shelis collected were found in a gray clay de-
posit about thirty feet above thechannel which
sas eroded into the Permien bed rock. The
shells were whole but badly fractured. A few
were preserved for the collections by removing
them partially in their native clay
and saturating the entire mass with shellac
for preservation. Many spires and {ragments of
L stagnalis were evident in the
screenings. Thus one could see that the spires
of the broken shells of this species might be
misconstrued as Adcella haldemant.

Locality 2. Collections also from the How-
ard Ranch known as the Windmill Site are sepa-
rated from the basin faumas because of the
siight faunal differences within 2 restricted
area. This locality is located 54 miles north
and 4 miles west of Highwwys 287-283 intersec-
tion at Quansh, Hardeman County. Texas.

Locality 3. 'The fauna from a
third locality described by Frye and Leonard
i1963) and Dalguest (1965) 1s considered sepa-
rately because of the Clddate 19,068 10 074
B.P., which shows some mnonconformity. This
described by Dalguest {1965) as fol-
lows: ‘.. . beside a smal} bridge on & country
road on the south side of the HNorth Fork of
Groesbeck Creek, 6.4 miles north and 4.2 miles
west of the intersection of Texas State Hiph-
way 283 and U.S. Highway 287, beside thecourt-
house in Quanah.’ Spires of Lymmasze stagnelis
wete also collected from this ares

gu avis

Lymnaea stagi alis

encased

Jjugularis

mol luscan

siLe 18

Pelecypeda Locslities

123

Sphaerium striatinue {Lamarck) "673 A A S
Pos.dium compressum Prime *687 A A S

Gastropoda

Carychium exiguum {Say) *690 R R A
Fossarie dalli (Baker) 635 s 5 C
F. obrussa (Say)} *683 R s C
Stagnicola palustris{Miller) *675 A A A
5. caperata {Say) *681 S R 5
Lynnaes stagnalis jugularis {Say) "680 5 8§ 3
Gyranlus pervas (Sayl 7659 A A A
G. crista {(Linn.) *671 - C -
Helisome enceps {Menke) *653 C A R
H. trivoluis (Say] *672 $ 8§ 5§
Ferrissia meekiana (Stimpson) *689 BR-R -
Physa anatina [ea - *651 A A C
Amnicola limosa (Say) *690 A A -
Valvate tricarinata (Say) - *691 - - 8
Strobilops sparsicosteta Baker - 660 8 . 3
Gastrocopta armifera {Say) *662 R C C
G, cristeta (Pils. & Van.) *G64 C ¢ 5
G. pentodon (Say} *665 C C 8
G. procera (Gould) *663 s 5 -
Pupoides albilubris (C H. Adams)*667 C € C
Pupille blendi Morse *692 R 3 5
P. muscorum sinistre Franzen *687 5 8 5
Vertige ovata (Say) - *668 B 08
Vallonia parvela Sterki *688 § 5 5
Cionella lubrica (Moller) *679 3 g
Succinea cf, S, grosvenori Les *674 B F
S cf. 5. lutecla Gould - *678 S B R
Discus cronkhitel Newcomb - *669 5 - 8
Helicodiscus parallelus {Say) *657 s ¢ C
Deroceras sp. *693 ® RO
Euconulus fulvus (Miller) *670 R & (
Hewaiia minuscule (Binney) *670 C C s
Zonitoides arboreus (Say) *684 S R C
Polygyra texasiana (Moricard) *682 5 - -
Stenotrema leat (Binney) - *693 R R C

Ecology

Palquest (1965; in discussing ecolegicel
canditions which mey have existed during Groe-
sbeck time postulated that these conditions
giffered, but not sharply, from those that ex-
ist today. His assumption is based largely up-
on the premise that nine species of the eight-
een species of indicator vertebrates still ex-
ist in the area today. Becsuse of the existen-
ce of northern species he concludes that ex-

*The asterisk -here represents the ebbreviation
‘MU P’ preceding the catalogue numberinother
tables. o
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treme summer temperatures were lower than these
of taday, and that, because of the existence
of the rice rat and opossum. the winter tempe -
ratures were not lower than they are today and
withont the presence of cold fronts the winter
temperatures would be much more uniform
Certainly conditiens of prolonged desjicea-
tion did not exist in Groesbeck time. Support-
tng such a comclusion is the abundance of such
forms as Sphaerium strratinum, Pisidium com-
Fressum, and Amnicola limose, all of which re-
quire permanent water. S sfriatinum  and P
particularly, are species which
sre seidom found even in ponds, swamps. or bogs
WL oocur an

cumpressum,

takes, rivers and creeks where
theTe is usually some current action. However,
marsh, bogs, and SWwmp areas must have also
existed in the Groesbeck as altested to by the
presence of genera such as Stagnicola, Ferris-
sia, Lymnaea, Gyraulus, Helisoma, and FPhyse,
21l of which contain spe-ies ssscziated with
quiet walers, temporary waters, and abundant
vepelation .

Among the 37 species of mollusks identifind
fraom the Groesbeck assemblage are Stognicola
palustris, Lymnaea stagnelis jugularis, Sta-
gnicola coperata, Gyreulus criste, and Valugtg
tvicarinata, all aquatic species which are
largely northern in distribution. However,
Wallen and Dunlap (1953) reported living Sta-
grnrcole palustris and Velvata tricarinaeta from
Ok | ah oma

The foilowing six  species of land snails
are listed ws commen in two of the three Groes-
beck localities: Gastrocepta armifera, G,
cristata, G. pentodon, Pupordes albilabris,
Helicodiscus parallelus, andHawaiva minuscnla.
Most of these species may be found in deep
woodlands, flood plains. sparse woodlands or
well-drained uplands.

Byers Local Fauna, Byers, Clay County, Texas

In 1960 some school children playing on the
farm of Mrs, Pau! Dowdy, three miles west of
the town of Byers in Clay County, Texas, found
some large elephant bones in an eroded gully.
Their discovery was reported to W, W, Dalguest
of Midwestern University. who began collecting
matrix from the clay sediments around the
bones for other possible vertebrate remains.
These remains were meager, but fossil land and

Fresh-water shells were abundant and dispersed

hemegeneonsly threughout the deposit.

In the first report (Allen & Cheatum 196)
the age of the deposit was pastulaced to b
glacial, possibly Tliinoian based upon fauna
Pleistocene studies in Texas at that time,
More recent studies and Carbon 14 dating {by
Socony Mobil of Dallasi reveal a Wisconsin
age.  The Carbon 14 tests were made on Physo
gyrina shells and  pgave & dave of 18,0202 858

]
€

B P
List of Melluscan Species Hetztive
Abundence
Poratiopsis lepidaria (Say) SMJ P O »
Helisome trivolvis (Say) - QMU P 4 ﬁ
Plancrbula armigera {Say) - S8 P 12 A

Cyraulus circumstrigtus {Tryon) - SMU P 15
Promenctius umbilicatellus (Ckll.) SMU P 16 R

Physa gyrine (Say) - SMU P 17 A
Stegnicola exilts (Lea) - SMJ P 3
S, caperata (Say} - SMU P 2 "

Gastrocopta armifera (Say) - MU P 6 0
G. tappaniana (C. B. Adamsi - SMJ P 18 C
Pupoides albilabris (C.B. Adams) - M P& 0
Vertigo ovata (Sey) - SMU P 9

Strobilops sparsicostate {Baker) - 3 P 11 R
Euconuius fulvus (Miller) - SMJ F 13 R

Succinea sp. - SMI P 5 5
S ovalis {Say) - SMJ P 20 &
Oxyloma retusa (Lew) - SMU P | <
Helicodiscus parallelus {Savi - S P 7 i
Retineila electring (Gould) - S P 14 s
Hawaiia minuscula (Binney) - S P 19 A
Stenctrema leai (Binney) - Sl P 3 {

Ecology

Allen and Cheatum (1961) postulated the be-
ers deposit as lacustrine, this
based upon the homogeneous distribution of the
fossil sheils and the species coliected which
were typical dwellers of swales, lakes and
ponds. Amank the species collected *he falios-
ing are mere northerly in distribution: G}J!'mi‘
tus circumstriatus, Planorbula armigera, Fr
menetus unbilicate{lus, Physa gyring, Succine:
rétusa, Hetinella electrun:
Pomatiopsic fapidaria, and Stegnicola extlis.

gaslmplioi

ovalis, Geyloma




Hen Franklin Local Fauna (3ulphur Bivar
Ben Franklin, Delta
County

Formatvioni,
Texas)
In 1929 a series of channels were cut

through the meanders of the North Salphur Riv-
¢r in Delta County to reclaim flooded beottom
lands. These channels shortened the distance
and steepened the gradient of the stream thus
resulting in a down-cutting that expesed Ple-
istocene alluviums for a distance of 40 or more
(Slavghter and Hoover  1963].
faunas were collected over much of this dis-
tance and by comparison they proved to be es-

miles Snail

sentially the same.

One charcoal and ensshell sample were tasken
from the exposure for Carbon 14 dates. Sample
No  SM-532 charcoal was dated 9.350 £ 375 B.P.
The second sample, No. 5M.333 composed of
shells of the fresh-water «clam, Amblema per-
plicata, was dated 11,135 % 450 B.P. The Car-
bhor 14 ' .vis were made by Socony Mobil 01l
The clam shells were taken
a locatien in the fussi}l zone
813 feet west of the center of a highway brid-
ge that cresses the Sulphur Biver on Highway
3, north of the small town of Ben Franklin,
in Delta County. Land and fresh-water fossil

Company at Dellas.
in sites from

shells are abundant in the sediments.

Planerbula armigerae (Say) S P 6lT
flelisomo anceps (Menke) - SMU P 603
H. trivetvis (Say) - SMU P 604
Gastrocopta contracte (Say) - Sh. P 608
G armifera {Say) - M P 609
G prorrre meclungl (Hanne & Johnsvon) -

MU P 612
G pentodon (Say) - SMJ P 610
Pupoides albilabris {C.B. Adams) - MU P 615
Helicodiscus parallelus (Say) - SMU P 633
i singleyanus (Pilsbry; - SMU P 632
Diseus cronkhiter (Newcomb) - SMJ P 626
Strobulops texasrana {Pils. &Ferr. } SMU P64
Valiovnia gracilicoste Reinharde - SU P 639 R
Carychium exiguum (Say} - SMU P 635
flawa:ia minuscula (Binney) - S P 634
Euconulus fulvus (MEller) - SMU P 638
Retinelia indentaota (Say) - SMU P 636
Zonvtordes arboreus {Say) - SMJ P 63T
Helreina o-biculata tropica Pir. SMI P 606
Mesodon thyroirdus {Say) - SWU P 605
Stencvtrema lear {Bipney,) - SM) P 607
Succinea ovalis Say - SMI F 602
Succines sp. - SMU P 0I5

[ IR
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Ecology

The present ranges of Ferrissio
Planorbula armigere, Valvata

meekiana,

tricorinata, So-
Stagnicola reflexa, and
nertherly today. Therr
distributional patterns followconler climates,
greater moisture, or combinations of both All
either listed
Ben Franklin

matogyrus depressus,
S. caperate are mors

of these preceding species are

as common or abundant in the
fauna.
The most abundant

lin site were

shells in the Ben Frank-

these of Valwvate tricerineta

This branchiate species requires perennial,
cold or cool water. The requirements for Am
nicole integre are similar to those of Valvata
Perennial waters were alsc necessary for spe-
cies under the genera Pisidium and Sphaerium.
Today, Sphaerium partumeium and Pisidium nit:
dum thrive best in the soft muddy
takes and rivers, whereas Sphaerivm striatinum,

bottoms of

Pisidium wwlkeri, and P. comprecennm
larger bodies of water or river:
substrate is more compact than flocculent
Cheatum and Allen {1963} in discussing the
ecelogy of the Ben Franklin
ing: ‘The mollusks of the Ben
founa, tegether with those of other Wisconsin

el orn

~here  Lhe

state the follow-
Franklin local
deposits suggests that the final glsciation of
the Pleistocene brought with it much moisture,
and provided many lakes and streams of cool o
cold running water in Texas. The f{auna con-
tains several
environment .

species 1indicative of such an
Increasing aridity, thehigh sum-
mer temperatures of the sub-Becent, and conti-
nued seasonably severe winters must have el:-
minated from the local
which now exist in more northern locelities.
Recent and sub-Becent shells are alse abun-
dant in cross-channel fills but are nasily re-
cognizable not only by the visible differences
in the make-up of the deposits, but alse in
the color of the shells. Carbon 14 detemmina-
tions of sub-Recent clam shells from the baese
of the channel fills revealed a date of 1835 %
144 B.P. (Socony Mobil, Dallas). Other chan-
nel [ills in the exposurs were dated 11231364
B.P. and 11704 157 B.P. which would indicatve
a near contemporaneous deposition. ‘The chan-
nel fill

scere those species

species ave listed as follows:

Physa anating Lea R
Helisoma triveluis (Say) =
Fossaria dalli (Baker?} j 1




R

iRt STEBRKT AN A NO. 18, JUNE 3945

»

Stoagniccla bul moides tochs g (Hald R
CGustrorepte atmifera Sav G
€ -ontracta {Say A
G.oprocera (Gould) A
G. penreden {Say; b
FPupordes albilobes (C. B Adams, C
Carychium exiguum {Say ; e
Vallonwa sp. 4 R
Helicod srus eigenmann: (Pilsbry; G
Anguisp-ra alie-nata \Say ) R
Hawaiva minuscula {Binney A
Ret nella ndentata pencil-care (Morelet;
Zonitoides a-boreus (Say; R
Euronuius che-sinus {Say ) R
St-ebilope texgsiana (Pilsbry & Ferriss, C
S labyronshica (Say) C
Mesodon thyroidus (Say) R
Polygy-a texasiana (Moricand) A
Bui mulus deg!hatys {Say; [

The superimpositian  of -he sub-Recentr and
channel {111 molluscan assemblage over the
older Ben Franklin assemblage provided an ex-
rellent opportunity for comparative studies of
the two fsunas,

The chammei £i11 feuna -ould net have been
changed emch by man’s shtervention as the spe-
vies  hived, died and  became deposited some
F500 years ago At the same time of the chan-
nel  fill deposition the common hardy Texas
Recent species such as  Buiimuius dealharus,
Polygy-o  texas-ane, and Anguispira alternata
had become whandant . thus attesting to clima-
tic conditions as varisznt as those which exist
teday  Mone of the nocthern speries found were
present sn the channel  fi11 A period of de-
siccation could have been responsible for their
disappearance. but a remarkable tlimatic change
thét ended themore equable temperatures of the
late Plerstorene probably  hrought  about their
extinction in the area The seascnable highs

end Jows of the winter and summer temperatures
of’ today must hgve reached their inslemency
during the interim of the Lwo depositions.

bomeba Local Fauna, Stecker, Caddo
County, Oklahoma

Im April, 1962, fossil land and fresh-water
shells were collected from an excavation site
of an apparent mammoth kill nesy Stecker, in
Caddo County. Oklahoma. Mr. Adrian Anderson,
cf the Miseum of the Great Plans, Lawton Ok}la-
homs, who was directing the excavalion, assist.-

ed 1u collecting the shells from the sediments
fontaining the mamnoth remains. Mr. Bob Slavgh-
ter of the Shuler Museum, SMU, also made sevn-
ral trips to the site o recover matrix from
the fossil zone and the shells separated [rom
the resulting concentrate are included 1n this
report. Cerbon 14 tests (made by Mr. E.F. Bray
of Sncony Mobil (il Company in Dallas) on lig-
pitic wood which was removed from black silt a-
bout two feet from above the actual mammoth re-
mains placed the date of the wood at 10,123+
280 years B P :

List of Molluscan Species

M P
Pelecypoda Numbe v
Sphaeriun oceidentale Prime #32
Pisidiom varigbiie Prime 827
Uniomerus tetralusmus {Say} K24
Gast ropoda
Valuata trirarinats (Say 825
Pemntiopsis lapidaria {Say ) BO3
Stagnicola cape-ata {Say) Bo s
8. palustris (Miller} fife
Fossa-ia dall: {Baker/ 805
Physa anatinag Lea 807
P gyvring (Say) fo7
Gy-aulus parves (Say) B2
Peemenetus wmbilicatelins (Cockerell) g2z
Corychiun exiguun (Say) g0
Gastrocopta contra-tg {SayJ 81l
G pellucida hordeacella (Pilsbryi fild
G armifera (Say) #i2

1
G. pentodon {Say) 41
Verrige ovata{Say ] Al
Cionella lubr ra (M#}ler: A3l
Hel-codiscus pa~allelus (Say 82
H. singleyanus iPilshry; B3
Discus cronkhite: (Newcomb)
Strobilaps labyrinthica {Say)
Yallanve goacslicasta Reinhgrdt
Lucenulus fulvus (MEller)
Retinelle elentring {(Gould)
R indentata (Say)
Howaiia minuscula (Binney )

817

Succinea ecvelis Say
Surcinea sp

Stenct vena lea- (Binney}
Mesadon thyrotdus {Say)

Ecotogy

The largest number of shells collecte!
the sediments  of this site foll undar i
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species which prefer shallow, quiet water. The
drouth-tolerant species constituted the small-
est number of shells present and the other
species indicate permanent waier surrounded by
woodlands end abundant meist humus. Cheatum
and Allen* {1965) described the ecology of the
cite as follows: ‘Judging from our data at
hand the area in which the mammoth was found
was probably a spring-fed marsh or bog with a
luxuriant growth of vegetation. Surrounding
the wmarsh or bog was woodland ranging from
sparse to dense. Considering the shell size of
L coperata {many reaching & length of 20 mm),
P gyrina {prevalent with many shells 1B mm
long;, and L. dalli (some 6.5 mm long) growth
conditions were apparently at the optimum for
these species. &, lear and P lepidarie aulso
indicate grester meisture in this area
then that which exists today since these spe-
cies thrive best in broadleaf deciduous tree
zones where the annual rainfall varies from
30 to 60 inches. The southers  geographical
range of H. singleyenus and G. pellucida hor-
deacella, which are seldom found living north
of the 420 parallel, can be used to indicate a
relatively mild winter climate. Sub-freezing
temperatures (1f encountered) would have been
of short duratien. On the other hand the pre-
sance of V. tricarinata, P. umbilicatellus, D.
2-ankhitei, and L. ceperata which seldom range
to the south of the 339 would indicate the ab-
sence of the seasonable high temperatures of
Ot} shoma today.

Summary

Seventy-five species of pastropeds have
been recorded for the sight Pleistocene depo-
sits reviewed. According to gqur known records
the following eleven species ameng the seven-
ty-five species recorded for Pleistocene are
not extant today in Texas and Oklahoma: Sta-
gnicola caperata, S. reflexa, S. extlis, Lym-
naea stagnalis jugularis, Aplexa hypnorum, Gy-
raulus labiatus, Somatogyrus depressus, Pupi-

*This paper titled *Ecological Significance of
the Fossil Fresh-water and Land $hells from
the Domeba Mammoth Kill Site in Cadde County,
Cklahoma' will be published by the Great
Plyins Museum, Lawton, Oklshoma.
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soma dioscoricola, Discus cronkhiter, Strobi
lops sparsicostata, and Retinella welectring
Among these eleven species eight are asgquatis
species which may indicate that the land spe.
cies are much more tolerant to changing ¢lime-
vic conditions than the aguwtic forms,

Tt is also significant thav such species as
Pomatropsis laprdaria, Velvats tricerincte,
Stagnicola palustris, Plangrbule armigera, A~
miger crista, and Promenetus ambilicateflus
are recorded as Recent for Oklahoma but nat
for Texas. It should be further mnoted  that
Valvata tricarinate and Stegnicola palustris
are, according to Branson {1961 considersd
rare in Oklahoma and Taylor (1960) regards the
record of Promenetus umbilicate!lus in  the O
zark Mountains of northeastern Oklahoma as ‘an
isclated occurrence.’

Seven of the eight Pleistocene sites re-
viewed are located in Texas. The total pumber
of extant species listed for Oklahema 1=
greaterthan  the total aumber of species ex
tant for Texas, and, as previously stated.
some of these species are definitely of
northerly distributional range with Ckishoue
apparently serving as a southerly disterbn
tional limit.

Based on the molluscan faunas studied 16

H M-

this report, there was no apparent major [au
nal change in post-Kansan times until
3,000 B.P. Each fauna contalns some spe .
that are allopatric today. Using the premis

that the ecological requirements of the spe-
cies in our study are essentially the same as
they are today, therve apparently is no ateas in
the continental United States today where all
species represented inour study are sympstric

N T
A5 L

This assumption implies that the species list-
ed have, from the standpoint of environmental
preference, been genetically stable over the
span of Pleistpcene times.

Broecker et al. {1960) postulated an ‘abrupt
world-wide change in climate close to 11,000
years ago marking the end of the Wisconsin
glacial period,” Their evidence was drawn from
studies on deep-sea sediments from theAtlantic
Ocean and adjacent seas, deposits from the
pluvial lake area of the western U.5 A, sedi-
ments from the Great Lakes and their associa-
ted drainage networks and the pollen seguences
of northwestern Furope. This abrupt worid-wide
chenge in climate was first recognized by Ewing
(1956) as a result of studies on deep sea
cores. Later, Ericsen et al (19561 presentoed
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radiocarbon messurements on these
of the correlated evidence

STERKIANA

ALl
supported the con-

Cares.,

clusion concerning the ebrupt change in climate
near the end of the Wisconsin periocd.

Hester (1960), on the

basis of C 14 dates

in an archeological study indicated that many

of the larger mammals
time.
such as the
and
the dire wolf,

becsme extinzt at this
He stated that ‘most herding animals
Columbien mammoth, horse, camel.
extinct bison {Bison antiquus} as well as
rapidly becsme extinct B 060

¥ears ago.

Coinciding with Broecker's pestuletion and

Hester's conclusion there is also s noticeable

change between the Recent
the study area today and the Ben

melluscan  fauna of
Franklin and

Domebs locel faunas of some 9,000-1% 0060 8. p,
The Pleistocene species inour collection which

today are northern in
certain extent
more southerly distribution.

distribution have to &
been repimced by species of &
To our knowledge,

these souwthern species have not, heretofore,
been recorded in fossil collections for this
ares. Much 43 to be desired in information

concemming

the vertical range of the Hecent

species in Texas and the broad distributional

picture cannot be

clarified unti! extensive

field studies are conducted in Mexico, Central

and South Americas whence

these southern spe-

ties may have sriginated.

Ir comparing the molluscan study [aunas

with those of post-Kensan age in the mid-cont-

inentsl

region of the United States, there

seems to be little evidence to SUpport any ra-
dical difference between the post-Kansan mean

annugl temperatures of the two areas.

The now

predominant Texas land snails, Bulimulus degl-

batus, and Helicina

arbiculate tropiea which

CNG. I8, JUNE 1945

(28.840)B P ) and the Sulphur River lucal fau-
na (9,550 B.P.) are not recarded in post-Kan-
san faunaz from the mid-continental
States. Both species are hardy land snails
that survive periods of drought and
temperatures in excess of 100° F. They ure
not, of course, active during the excessive
hot, dry, day time temperatures bul, nocturn.
ally are active in 90° F. temperatures even in
dry seasons. They are comparatively few in
Pleistocene collections and at most would inm-
dicate only the possibility of & somewhat werm-
er temperature in Texas. Hawever, they do help
te reinforce the premice that the winter sem-
peratures during the Wisconsin were no more
severe than they are in Texas today.  The do-
minant Pleistocene species would, however, ra.
quire much more woisture and permanent  water
than iz indicated by the presence af Bulimulus,
which is known locally as the prairie snail

I'r order to support the larger species of
Lymnaeids which at present do not live in Texas
and southern Oklahoma, the periods
eech deposition were prebably of & mmch
sguable humid climate.
were, of course, possible between the recorded
depositions for they generally Lime
perieds of several thousand year intervels. !i
such  perieds of desiccation did
spparently is to date no evidence
known fossil molluscan collections which
support such conclusions.

We are aware of weaknesses
interpretation of fossil environments by usiag
taxonomic palececoligy. Undoubtedly
Gur species have not reached a habitat equih
brium, therefore, their presence would net
ply that the envirenment is ideal for the:r

United

Bummer

Tioy Lo
moT e

Major climetic changes
represent

nocur. thers

hasad L

L

involved in

many ol

do appear in the Clear Creek local fauna existence. However, we do feel that the pre
EXPLANATION OF PLATE I OPPOSITE
P Lymnaea stognalis jugularis (Say), X1k, 5. Gyraulus crista (Linnaens), X 17 (2 =
{Groesbeck) Hardeman Co., Texas. (Good Creek) Foard Co., Texas

Lymnaea stegnalis jugularis (Say), XX,
(Groesbeck) Hardeman Co., Texss, spire
only

Gyraulus labiatus {(Leonard), X 5% (8 mm.),
(Quitaque) Motley Co., Texas.

Gyraulus pervus {Say), X 10 {4 mm.3, (Qui-
tague} Motley Co , Texas.

6 &7 Ferrissia rivalaris {Say), X 9% G
que ) Motley Co. Texas. i

8. Strobilops labyrinthica {Say), X 19
ba}, Caddo Co., Oklahoms.

. Strobilops texasiane (Pils. & Ferr
{Sulphur River) Delta Co.. Texns

i Doy

[
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sence or absence of several species in a given
area, rather than the selection of one indica-
tor species lessens the chance of error in pa-
lececological interpretation. Genetic changes
may alsc have sccurred in species which would
lead to physiological differences. Thus, the
hebitat demand of the species living thousands
of years age may not be the same as it is for
the same species today. Vet with these weak-
nesses  that could exist we feel that by the
use of large taxonomic fossil assemblages, a
fairly accurate environmental picture can be
obrained of past enviropaments.
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BELATIVE ABUNDANCE OF MOLLUSK SPECIES COLLECTED IN
EIGHT PLEISTOCENE DEPOSITS IN TEXAS AND OKLAHOMA

For explanation of abbreviations,

Class Pelecypoda
Arbleme plicata perplicata {Conrad)
Elliptio dilatatus (Raf.)
Lanps-1:g anodontoides{fen)
Unicmerus tetralgsmus {Say ).
Quadrula forsheyy {Lea) .
Sphaerium strigtinem {Lamarck)
S, partume {um (Say),
3. cecidentale (Prime) |
Prsidium compressum (Prime)
Ponitidum {Jenyns)
P welkeri (Starki),
Poougriabile (Prime)

Ciass Gastropoda
Amnicola integra {Say)
Amnicola limosa {Say )
Somatogyrus depressus {Tryon)
Valveta triceringta {Say)
Goniobasts sp o
Carychium exiguum (Say}
Fossaria dalli {Baker)* .
F. obrussa {Say) . . . . |
Fohunilis modicelly (Say) .

Stagnicola bulimaides techella (Haldeman )

S, coperats (Say)

5. reflexg (Say) . .

S palustris (Miller)

S exilyg {Lea} ; L,
Lymnaea stagnalis jugularis {Say)
Physe anating (Lea)

F. gyrina (Lea) Co

Aplexa hypnorum (Linn.) .

1
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EXPLANATION OF PLATE 2

L & 2, Zonitoides arboreus {Say), X 9,
be} Csaddo Co . Oklahoma.

3& 4. Betinelle zlectrine (Gould), X 9,

meba} Cadde (o . Qklshoma.
5&6. Retinella indentata (Say), X 8,
be i Cadde Co., (&la.

7. Gastrocoptq pentodon  (Say), X 18, (2 mm.),

{Sulphur River) Delta Co , Texas.

(Dome-~
(Do-

(Bome -

B. Gestrocopta
(1.7 mm ),
Texas.

tappaniana

{Sulphur Riv

(C. B. Adams),
er) Delta

X 18
Co .,

Y. Suceinea ovalis (Sayj, X 2, {Sulphur River}
Delta Co , Texans.

10, 11, & 19, Stenotrema lear
{Groeskeck) Hardeman Co . Texas.

(Binney}

X 4
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RELATIVE ABUNDANCE OF MOLLUSK SPECIES COLLECTED I[N
EIGHT PLEISTOCENE DEPOSITS IN TEXAS AND CKLAHOMA

1Cont ) *
1 2 3 4 5 & 1 8§ 9
Gyraulus circumstriatus {Tryon) | s A R . - 8 - - ¥
G. parvus {Say) . 4 & A A A& - A& X X
G crista (Linn.) B - N C - o
G. labratus (L@Qnayd) . - " R - - - . - .
flel.soma anceps (Menke) | § 8 5 C a - A %
H trivolvis (Say) B 8§ R - & ¢ & %
Planorbula grmigere (Say) . . e e e - - - - A L b4
Promenetus umbiiicatellus ({OCker?Eli e e e e - - L. - R - K X
Ferrissta rivularis (Say) . . . . . . . . L L 0oL - - B - X
; Fomeekiane (Stimpson} . . . . . . . . oL - - - - R - - b
% Pomatiopsis lepidarie {Say} . . . . . . . . . . . . ... .. . . - - - C ¥ X
: Cionella lubrica (Miller) . . . . . . . . . . . . . . . ... - - - - 8 - X
Gastrocopte armifera (Say) . . . . . . . ... ... .... ®B R & A € € 8§ X =
G. corticaria (Say) . L. B- - - ¥
G procera sterkiana {Pilsbry) - S A - . . ¥
G. procera mcclungi {Hanna and Johnston) ] - .- 1 b
G procera {Gouldhk . . - - - 8 5 - X
G. pellucida herdeacelln (Pxiqu ) B - - A - - - X ¥
G. cristata (Pilshry and Vanatta) . s - ¢ - Cc - - -
G. pentodon (Say} . e - N O
G. tappaniene {C. B Addms& s - - 8 - - C - -
, G. contracta (Say) - B - - - . b
; Vertigo ovata {Gould) C - A € A - K
H V. moliom (Gould) . . . . c - - - -
: Pupoides albilabris (C. 8. Adoms) C § ¢ ¢ ¢ s - i
Puptile muscorum (Linn.) - g . - - - %
P blandi {Morse) . e e e Bo- - - 5 - - X
£ sinistra (Franzen) . . | . | e e P - -5 - < . X
Pupisoma dicscoricole (C. B, Adoms) . . . . . . . . ... .. - ® - - 8§ - -
Yallonia pervale (Srerki) . . . . . . . . . . . .. .. ... - - -85 - - - K
Y. gracilicosta {Reinhardt} . . . . . . . . . . . . . .. .. R - & - - . - X X
Helicodiscus parellelus (Say) . . . . . . . . . ... .. . . - & R C B R X X
A singleygnus (Pilsbry) . . . . . . . . . .. . ... .. - s . - - - X X
Anguispire alternate {Say) . . . . . . . . . .. .. .. .. - - P “ - X
Discus cronkhitei (Newcowmb) . . . . . . . . . .. ... ... & A - 8§ - R X
Helicodiscus eigenmanni {Pilsbry) . . . . . . . . . . . . .. - - B . - - - - X
Strobilops labyrinthice (Say} . . . . . . . . . . . . . . .. - - - e - - < X %
5. texastana (Pilsbry end Ferviss} . . . . . . . . . .. .. - 85 - A - & A R
S. sparéicostata {Baker) . . . . . . . . . ... ...... - - ®& . 8 B - -
Deroceras sp. . e e - - - - B - - ke
Bulimulus deaibatus (Say) L R - B - C - - - %
Helicina orbiculata tropice (?f&lffeg) - R & - - 5 ’
Havaiia minuscula (Binney) c 8 - 8 C A B X {
Euconulus fulvas (Miller) . 8 - 8§ B C B R A X

* For explanation of abbreviations, see page 16
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RELATIVE ABUNDANCE OF MOLLUSK SPECIES COLLECTED 1IN
ETGHT PLEISTOCENE DEPOSITS (CONCLUDED)

Zonitoides arboreus \Say) .
Retinella indentate (Say) .

R

electring (Gould)

Stenotrema leai {Binney) .
Polygyra texosiona (Moricand) .
Hesodon thyroidus {Say) .

M.

indiano-um {Pilsbry) .

Prat:colella berlandieriana (Moricand)
Suecinea sp.

8.
S,
S.

cvalis {Say, . .o
<f 8. grosvenori (Lea)
cf 8. luteola (Gould)

Cxyloma retusa (Lea)

*F. dall: (Baker), F. obrusse {(Say), and F. humilis modicelia {Bay)
lzed under the specific epithet of Lyrnaee humilis (Say) hy

Relative abundance of species in one gallon

Explanation of Abbrevistiaons

of matrix:

X : occurrence
A . aver 50

Co 21-50
53 6-20
B 1.5

Good Creek Local Fauna, Foard County, Texas.
Moore Pit (Hill-Shuler) Local Fauna, Dallas County, Texas.

Quitaque Creek Locsl Faupa Motley County, Texas,
Clear Creek Local Fauna, Denton County, Texas.

pa 3 4 3 8 7 8 g
5 5 R C Ro. X
B o. s - R X X
. . . 5 . X -
A R B B C S X X
R . S. L X
S - . B OX X
- - - - - X

- R - - . X
5 X K - ¥ X X X
. R - R A X X
- - R - - - X
- - - R - . . X

- . ¢ X

are conaidered to be synonym-

Hubendick (1951},

31.400+4 5600 B.P.
28.840 ¥ 4746 B. P,

Howard Banch {Groesbeck Creek) Local Fauna, Hardeman County, Texas. 19,098 £ 1674 B.p.

16, 7T75% 565 B P
Beyers Locs! Fauna, Clay County, Texas.

11.135% 450 B.p.

16520 £ 665 B.P.

- Ben Franklin (Sulphur Hiver} Local Fauna, Delts County, Texas.

Domebo Local Fauna, Cadde County, Oklahoma. 11.045 ® 647 B.p.

. Becent for Texas and Oklahoma.

MANUSCRIPT RECEIVED FEBRUARY 26, 1963,

9.55¢ % 375 B.p.;




