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Abstraet

A late Pleistocene molfuscan fauna containing 35 species is reported
from sediments deposited by the ancestral Smoky Hill River in Ellis
County, Kansas.

The presence of Pisidium compressum and Sphaerinm striatinum
within cross-bedded sands indicates a perennial stream with some current
action, while the abundance of Valvata tricaringta suggests the stream was
iake-like in pizces. The sbundance of several strictly woodland species,
such as Cionella lubrica, suggests that a continuous stand of trees bordered
the stream, while valley slopes were possibly covered with grasses and
scattered trees, Likewise, cooler summers and winters than at present are
indicated for Eilis County at the time these taxa lived by the predominance
of species with a northern distribution.

The climatic implications of the molluses, faunal comparisons with
other mofluscan faunas, and the topographic position of the deposits sug-
gest an Ilinoizn age for the fauna. Trans. Kans. Acad. Sci., Vol. 78 (1-2),

1975,
-

Introduction

In the spring of 1970, rwo students found some tossil molluses in a gravel
pitinthe NEV4sec. 33, T. 13 8 R. 16 W. of Ellis County, Kansas (Fig. 1). These
molluscs were brought to Zakrzewsk:, who, accompanied by the late Dr.
Claude W. Hibbard and a field party from the University of Michigan, returned
to the site in search of verrebrate fossils. The party Jiscovered addiuonal
molluscs and some vertebrates, including the red-backed vole, Clerbrionamys
(Zakrzewski and Maxficld, 197 1.

In May of 1972, a field party from Fort Hays Kansas Stare College
returned to the gravel pit. Two tons of marrix were sacked and washed using the
method described by Hibbard 11949). Along with molluscs, tish, amphibians,
reptiles, and mammals were also coflecred. The mammals subsequently were
described by McMullen {1974) who named the fauna the Duck Creek local
fauna.

In the fall of 1973 we began Jescribing the molluscs, uf which only 37/
were sorted, which culminared in chis report. Specimens described in chis
report are stored in the Sternberg Memorial Museum, Fort Hays Kansas
State College (FHSM accession numbers 13914-1 to 1391435,

fRead before the [00th Annual Meening, Kansas Avademy ot Suence, Przrsburg, Kansas, Aprsl 135 1972
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Figure 1. Map showing locanon on Duck Creck Pirtas Xovinthe NE, sec 35T 195,
R. 16 W, Ellis County, Kansas.
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Stratigraphy

The strarigraphy of the area consists of the Cretaceous Greenhorn and
Carlile Formations unconformably overlain by Pleistocene deposits. The fine
silt to coarse gravel of Pleistocene age are considered alluvial fill deposited by
the ancestral Smoky Hill River. Leonard and Berry (1961 designated the
terrace formed oo the fifl that contains the fossls the Pfeifer terrace and
assigned a late Pleistocene (Illinoian) age o it. Recent fossil finds that include
the red-backed vole (Clethrionomys) and the gastropod Papille muscorum sup-
port a glacial stage designation. P, muwscoram is characeristic of glacial faunas in

the southern High Plains (Hibbard and Taylor, 1960).

Faunal List

A faunal list of the molluscs from the Duck Creek local fauna as well as che
quantity of each species, 15 listed in Table 1. Quantities of individual species in
excess of 300 have been volumetrically estimared. Separate pelecypod valves
are listed as fractions.

Palececoiogy

Ecological interpretations of molluscan assemblages are based on the
assumption that fossil shells idenrical to shells of living species occupied the
same habitat in the past. A summary of inferred local habiiars represenred by
the molluscs from the Duck Creek local fauna is presented in Tahle 2.

The aburdance of Prvidium compresinm and Sphaerivm stviatinum within
cross-bedded sands suggests a perennial, medium-sized stream, with some
curreat action. A stable substrate is indicated by Awedonte grandic. Further
support for a perennial water supply is the presence of the northern water
shrew, Sarex pafustris, (McMullen, 19753, which is associated with swamps or
marshy arcas near streams. The arriculated condition of some specimens of
Sphaeriun stvivtinem suggests thatthey were buried near the site of the stream
in which they lived.

The abundance of Vadrata trivarinata indicates that portions of the stream
were lake-like and contained beds of aguauc vegetation. The presence of
Fossaria dulli suggests marshy areas grew along the edge. Temporary water
bodies oo the floodplain are indicated by Stagnicola exiliv, 8. caperata, Gyranlus
crrcaemsiviatus and Phyra gyrina.

Of the terrestrial forms, the stricely woodland species comprise a larger
element of the fauna than those species which can tolerate open, drier condi-
tions. The abundance of the woodland forms, Cionella lubrica. Discus cronkhites,
Zanitorder arborens. Nesoritvea elecirina, Enconulus fulv us, Helicodiscus parallelus,
suggests a continuous stand of trees along this segment of the river. The species
needing less shade Pupille blandi. P. muscoram. Pupoides albilabris, Vallonia
cyclophorellu, V. gracilicasta, Hawalia minwscula, probably lived around shrubs
and among grass slopes and upland areas.
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Table 1. Molluscs of the Duck Creek Local Fauns

Quantity F
i 1
cach each
Nams Cuantity Creder Ovrder
Class Pelecypoda
Order Prionodesmacea
Anpdonta grandis Ly Iy 1
Order Teleodesmacea 1550/2 34
Pisidium compressum 1060/2
Sphaerium striatinnm 350/2
Class Gastropoda
Order Mesogastropoda 2062 14
Valvata lewisi 2
Valvata tricarinata 260
Order Basommatophora 294 Lo
Carychinm exiguum 3
Fosjaria dalli 43
Stagnicola caperata 3
Stagnicola exilis It
Physa anatina 80
Physa gyrina {
Gyranlus circumsiriatus 26
Gyratlus parvns 95
Helisoma anceps 7
Helisoma trivaleiv 2
Pramenetus exacwons 21
Order Stylommatophora 60 3
Cionella lubrica 22
Diiscus cronkhiter 250
Heltcodiscus parallelus 10
Gastrocopta armifera 14
Gastrocopta tappanizi 2
Pupilla blands 5
Pupilla muscorum O
Pupoides albilabric 1
Vertigo elatior 3
Vertigo modesta i
Vertigo ovata 5
Oxyloma sp. 1
cf. Succinea [G0
Vallonia cyclopborelia 2
Vallonia gracilicosta 105
Euconnlus fulvus 16
Hawaiia minusula 7
Nesovitrea electrina 20
Zonitoides arborens 25

Quantities of individual species in excess of 300 have been volumerrically estimared.
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Table2. Summaryof the Local Habitats Represented by the Molluscs of the Duck Creek
Lecal Fauna
Percentage
by habitat
Habitat” Species group

Woodland: maoist areas under leaf lirter, down
timber, among tall marsh grass.

Shelrered situations, these species are not resoricred
10 a woodland habitat znd can wlerate drier condi-
tions,

Sheltered arcas; among rocks, shrubs, prass, or in
timbered situations.

Hygrophilic: moist situations under leaf mold, under
sticks and debris, shaded areas, not far from water.

Semiaquatic; amang vegeration and debris near
water's edge.

Marginal situations; wee mud, sticks, stones, or any
ather debris along warer's edge, shallow pools and
protected spots,

Shaltow quiet water; smaliscreams, poads, sloughs or
marsh, that mav become dry part of the year.

Shallow quiet water; small ponds, streams sloughs, or
marsh, with no current or areas of rooted vegetation
with little current; soft sand or mud botioms; not
subject to significant seasonal drying.

Perennial warer; stream of lake with slow to moder-
are current; areas of stll water; shallow spots with
soft sand or mud substrare, not affected by seasonal
drying.

Uincertain; materia not identified satisfaceorily to
specific level,

*Miller, 1566

Cronella lubrica

Disens cronkbite

Zanftoides arborens 18
Nesovitrea electrina

Euconalus fulvus

Helicodiscus paralielur

Pupilla blandi

Pupilla muicornm

Pupoides atbilabris 7
Vallonia cyclapharella

Vallonia gracilicosta

Hawaria minusculz

Galricopla armifera 1

Carychium exigunm

Vertigs elatior

Vertego vrata 1
Vertigo modesta

Gasirecopta tappaniana

Oacyloma sp. 1

Fassaria dalli 2

Stagnivola exilis

Stagricola caperata 2
Gyraulus circumstriatus

Physa gyrina

Gyrawlns parvus

Heliomea trivofeds 11
Promenetns exacuous

Physa analina

Anodonta grandss

Valvata lewiss

Valvata tricarinata 33
Pisidium compressum

Sphaerigm striatinum

Helisoma anceps

ef. Succineq G
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Mammals such as the prairie vole (Marrotus ochrogaster), Richardson’s
ground squirrel (Spermophilus richavdsoni), plains pocker gopher (Geomys
bursarius}, and northern pocket gopher (Thomomys talpoides) found in the fauna
also indicate grass cover on the upland slopes.

Climate

Moliuscs of the Duck Creek local fauna represent ar least three differenc
distributional patterns, A northern disciibution 15 represented by Valruta
lewisi, V. tricavinata. Pupilla muscorum. Vertige modesia, Stagnivola caperata.
Gyraulus civcumstriatus, Vallonia gracilicosta . These species presently live north
of Kansas in the Great Plains. The southern limit of this group is regulated by
high summer temperacures (Taylor, 1960; Miller, 1966).

A mountain or western distribution is represented by Discas cronkhiter,
Vallonia cyclophorella and Pupilly blandi. P. blandi is found primarily in the
Rocky Mountains and Black Hills, although there are reporrts of a few scattered
records in the Great Plains 1o the northwest of Kansas { Hibbard and Taylor,
(1960,

A southern affinity is represented by Physa anating. However, problems
have resulted because of the confused raxonomic stare of Physe. Unul che
entire family is revised, the geographic distribution, ecology, life history, and
fossil records of members of this family will remain unciear (Miller, 1966).

The climate implied by the molluscs of the Duck Creek focal fauna differs
from the present climate in Ellis County. The predominantly northern molius-
¢s of the fauna indicate cool, meist conditions. The Duck Creek local fauna
lived when summer conditions in Ellis County were similar to the condirions
found i Norch Dakota and Minnesota today, which is che southern limit of
Verrigo modesta and Pupifla muscornm (excluding the mountain areas). Normal
summer temperatures in norcheastern North Dakota range berween 65-70 F.
(Visher, 1954).

The winters in Ellis County were probably like those found in northeast-
ern South Dakota-southeastern Norch Dakota today, an area in which many of
the molluscs and mammals (McMullen, 1974) present as fossils in the Duck
Creek local fauna are extant. Longer and more severe winters than exist in Ellis
Counry today is further supported by the absence of Gasrrocopta procera and G
cristata. The present distriburion of . procera and G cristata is restricted by
the severity of winters (Miller, 1970; and these species range only as far north
as southern South Dakotaand northern Nebraska (Hibbard and Taylor, 19601,

The ability of moliuscs with boreal and temperate affinities to live com-
patibly suggest thatseasonal extremes were nat of the same magnitude as found
in Eliis County today. The inferred climate in Ellis County, Kansas, at the time
the Duck Creek local fauna lived, combined cooler summers with slightly
cooler and longer winters than ar present.
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Table 3.  Molluscan Faunes of llinoian-Age from Kansas, Oklazhoma and New Mexico

S5 58 oy o2 % L=
¥ e = 2 0% oo % Bz
a 5 B £ & 2 a4 o <

Awnodonta grandis X X X

Lampsilis ventricosa X

Lasmigona complanata X X

Ligumia recta of.

Pleurobema cordatum catillus X

Quadrule qradrule X X

Strophitur rugosus b4

Unitomerus tetralasmus X X

Sphaerium lacustre X X

8. accidentale X X X

S, partumeinm X X

5. rhomboidenn X X X

S. securis X

5. simile b X X X

S, striatingm X X X ¥ X X

5. transrerium X X X X

Pisidinm castertanim X X X X X X X

P. compressum X X X X X X X

P. nitidum x ¥ X X X

P. rotundainm X

P iubtruncatum X

P. rariabile X X X X

P rventvicosum form rotundatum ¥ X X

P. walkeri v e

Amaicola limosa X

A integra X

Probytbhinella lacustris X X X

Valvata lewiii X

V. tricarinata X X ¥ X X X ¥ ¥

Pomatiopsis lapidaria X

Curychinm exiguum X X X X X X X

Acella haldemany X X

L, stagnalis jugulars X K¢

L. stagnalis obrusra X

Stagnicols caperals x X X ¥ X ®x X ¥
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Table 3 cont.

§. cockerclli

§. exilis

8. reflexa

Fossarta dallf

F. obrussa

Araeiper critta
Gyranlus circumstriatus
G deflectus

(5. parvus

Helisoma anceps

H. trivolvis
Cmalodiscus patterioni

Planerbula armigera

Promenetus exacnons exacuous

P. ¢, kansasensis

P. umbilicarellus
Ferviscia fragiles

F. parallela
Laevapex fuscus
Phyia anatina

P. gyrina

P. skinneri

Aplexa hypnoram
Clonella lubrica
Bulimulys dealbatns
Strokilops labyrintbica
Gastrocopta armifera
. contracta

. cristata

G bolzingert

G pelucida hordeacella
G procera

G. tappaniana
Vertigo elatior

V. miliunm

V. modesta

V. svata
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Table 3 cont.

Pupilla bland:

P. muscorum

P. sinsstra

Pupoides albilabris
P. inoraatus
Vallonia cyclophorella
V. gracilicosta

V. parvulz

V. pulchellz

Oxyloma sp.

cf. Succinea

Discus cronkbiter
Helicodiscns parallelus
H. singleyanus
Punctum minutissimim
Deroceras aenigma

D. sp. of. D. [zeve
Enconulus frulvus
Nesovitrea electrina
Hawatia minuscula
Zonitoides arborens
Z. nitidus
Stenotrema bavbatum
§. lear

Fervissia meekiana

Durck Creek Molluscan Fauna

Duck Creek

e A

»

E

Moo

Toral number of species 35
* Based on data from Miller, 1966
t Based on data from Miller, 1970
1 Based on dara from McMullen and Zakezewski, 1972
Tt Based on data from Hall, (personal communication)
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The Duck Creek local fauna comes from sediments with a topographic

position that suggest an [llinoian age (Leonard and Berry, 196 1), A study of the
mammals by McMullen (1974 and the mobuscs (Table 3) supports the topug-
raphic evidence. A comparison of taxonomic similariries, using Simpson’s
(1962) index of faunal resemblance, of the Duck Creek local fauna wich
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molluscan assemblages from Kansas-Oklzhoma-New Mexico indicates a high
correlation with other Hlinoian local faunas (Table 4). The Mr. Scott jocal fauna,
Meade County, Kansas (8277), the Doby Springs local fauna, Harper County,
Oklahoma (8G9), have the closest taxonomic similaricy with the Duck Creek
local fauna.

Table 4. Taxonomic Resemblences of Molluscan Faunas of [llincian-Age from Kansas,
Okiaboma and New Mexico.!

Duck Creek (N = 35)

Sandahl, McPherson Co., Ks. (N = 63 75
Wiliiams, Rice Co., Ks. (N = 32) 8]0
Adams, Meade Co., Ks. (N = 22y 64
Butler Spring, Meade Co., Ks. (N = 53 77
Mit. Scott, Meade Co., Ks, (N = (3} 82
Berends, Beaver Co., Okla. (N = 45 62
Dioby Springs, Harper Co., Okla. (N = 59) 86
Casados Ranch, Harding Co., N M. (N = 20) 70

"Taxonomic similarities based os Table 3, by 100C, where C = number of species
Ny
shated in common and Ni, the number of species in smaller fauna.

However, molluscs of the Duck Creek local fauna indicate a climatic
condition closer to the Doby Springs local fauna. Miller (1966} suggests that
the Mt Scote is younger than the Doby Springs because a trend toward
warming is indicated in the former local fauna, while the latter is indicative of a
cooler situation. The predeminance of northern molluscs in rhe Duck Creek
local fauna suggests that this local fauna may have lived during a time even
cooler than the situation represented by the Doby Springs local fauna. A rime
of maximum glaciation is suggested by the presence of Vertigs modesta. which is
absent from other lllinotan faunas in the area (Table 3). Today, V. madesta is
restricted to the circumpolar and alpine areas of North America (Pilsbry,
1948).

The mammals of Duck Creek local fauna (McMullen, 1974 support the
climate indicated by the molluscs. Species characteristic of cooler boreomon-
rane climates are represented in the fauna, including rthe first occurrence of
Clethrisnomys on the Great Plains (Zakrzewski and Maxfield, 197 1. Other
species charactenistic of cooler conditions, but which were not found previ-
ously with southwestern or central Kansas and northwestern Gklahoma faunas,
include Sywapomys bevealts, and Mustela erminea (McMullen, 1974},

The geographical separarion berween ceneral Kansas and southwestern
Kansas-oorthwestern Oklahoma makes correlation of faunas berween the two
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areas difficuit. The difference in faunal composition may be ateributed to
geographic or interstadial-stadial differences within one stage Le. the [llincian.

In southwestern Kansas the late Illinoian Mt Scort local fauna occurs
stratigraphically below the Cragin Quarry local fauna of Sangamon age with no
evidence of an unconformity or intervening fauna between the rwo local faunas
(Miller, 1966).

McMuilen (1974) considered the development of the mammals to be late
Hlinoian. Thus the Duck Creek local fauna probably belongs to the same stadial
which contains the Doby Springs, Adams, Buder Spring, and Mt. Scort local
faunas.

Based oa the predominance of northern molluscs and the absence of
southern molluscs such as Gartrocopta procera and . ordsrata which are present
in other Iliinoian faunas {Table 3), the Durch Creek local fauna may be
equivalent to or slightly older than the Doby Springs local fauna and prob-
ably younger than the Berends local fauna.

If the geographic se paration berween the Dohy Springs local faunaand the
Duck Creek local fauna is enough to cause a distribution zonation then the
Duck Creek local fauna could be temporally equivalent w the Doby Springs
tocal fauna. On the ather hand if the gecgraphic separation of the faunas is not
enough to produce a zonation as to allow southern species to live in the Doby
Springs area and pot in the Duck Creek area then the Duck Creek local fauna
may be slightly older.

Acknowledgements

The authors are indebted o the field crews who helped collect the fossils
and landowners who permicted access to the site, Special appreciation is ex-
tended to Dr. Barry B, Miller, Kent State University, for his help in rhe
ideatification of mollusca collecred during this study and cricical reading of the
Mmanuscript.

References

Hibbard, C. W., 1949, Techniques of collecting microvertebrate fossits: Contrib. Univ.
Mich. Mus. Paleo. v. 8, n. 2, p. 7-19.

Hibbard, C. W., and Taylor, D. W., 1960, Two late Pleistocene faunas from southwesc-
ern Kansas: Contrib. Univ. Mich. Mus. Paleont. v. 16, p. 1-223.

Leonard, A. B, and Berry, I3 W., 1961, Geology and ground-water resources of
southern Eilis County and parts of Trego and Rush Couaries, Kansas: Kansas
Geol. Survey Bull 149, p. 1-156.

McMullen, T. L., 1974, The mammals of the Duck Creek local fauna, late Pleistocene of
Kansas, unpublished M.S. thesis: Fort Hays Kansas Stare College.

McMullen, T. L., 1975. Shrews from the late Pleistocene of central Kansas, with che
description of a new species of Sorex, Jour. Mamm., v. 56, n. 2, p.

McMullen, T. L., and Zakrzewski, R. J., 1972, A new Pleistocene fauna from northeast-
ern New Mexico: New Mexico Geol. Soc. Guidebook 23rd Ann. Field
Conf., p. 134-136.



74 Transactions of the Kansas Academy of Science

Miller, B. B., 1966, Five lllinoian molluscan faunas from the southern Grear Plains:
Malacologia, v. 4, n. {, p. 173-260.

- ey 1970, The Sandahl meiluscan fauna (Jlinoian) from McPherson County,
Kansas: Ohio Jour. Sci., v. 78, o, 1, p. 39-50.

Pilshry, H. A., 1948, Land molluscaof North America: {(north of Mexico): Acad. Nart. Sci.
Phila. Mongr. 3, v. 2, pt. 2, p. 521-1113.

Simpson, G. G., 1962, Evolution snd Geography, an essay on historical biogeography
with special reference to mammals: Univ. Oregon Press, 64 p.

Visher, §. 8., 1954, Climatic atlas of the United States: Cambridge, Mass., Farvard Univ.
Press, 403 p.

Zakrzewski, R. J., and Maxfield, ]. L., 1971, Occurrence of Clethrionomys in the late
Pleistocene of Kansas: four. Mammal., v. 52, n. 3, p. 620-621.



