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MOLLUSCAN FAUNAS OF THE GUNNISON RESERVOIR DEPOSIT,
SANPETE COUNTY, UTAH

EDWARD C. ROY

INTRODUCTION

PURPOSE OF INVESTIGATION. This study
isan attempt to determine the paleoecology of
the Gunnison Reservoir deposit and its possible
age through quantitative study of the molluscan
faunas which reveal successive changes in the
environment. The method of investigation is
the same as that used for similar deposits in
Ohio.

LOCATION OF DEPOSIT. The Gunnison Re-
servoir deposit (Fig, 1) is located in Sanpete
County, Utah, in the SE 1/4, SE 1/4 of Section
12, Range 1 East, Township 18 South. It is ex-
posed in a west-facing cut, 50 feet east of the
Denver and Rio Grande Western Railroad tracks
and 1,75 miles N, 7* W, of Sterling, Utah.
The deposit is in Sanpete Valley and is between
5400 and 5450 feet above sea level, It is 200
feet east of the southeast edge of the Gunnison
Reservoir and some 50 feet above the water
level of the reservoir. The deposit described
in this paper (A on map, Fig. 2)is labeled Q1,
and isthe only deposit of lacustrine beds in the
area of the map.

ACKNOWLEDGEMENTS, I am very grate-
ful to Dr. Auréle La Rocque, whose guidance
and advice made this investigation possible.
Thanks are due to Miss.C. J. Kochis who helped
in preparation of the specimens for study.*®

STRATIGRAPHIC RELATIONS

The Gunnison Reservoir deposit is associated
with other beds of Quaternary age. Overlying
the deposit is a thin layer of stream-rounded
gravels (Fig. 2, Qtg-1) about one foot thick.
These gravels have a nearly flat topography
and appear to have been terraced, The mate-
rials that make up the gravels are limestone
and chert, most likely from nearby exposures
of Tertiary Flagstaff and Green River forma-
tions,

The base of the deposit is not exposed, It
is covered by gravels (Fig. 2, Qtg-2) similar
in character and composition to those that
overlie the deposit. These gravels, because
of their lower position, are assumed to be
younger than those above the deposit, Beds
underlying the Gunnison Reservoir deposit are
not known, but judging by the normal strati-
graphic sequence of the area, they are proba-
bly those of the Jurassic Arapien shale.

The extent of the Gunnison Reservoir deposit
is not known. It is exposed on a west-facing
cliff, from 200 feet north of the measured sec~
tion to 300 feet south of the section. Else-
where, it is covered by gravel.

Measured Section
The section was measured 200 feet south of

* The cost of printing the illustrations accompanying this paper was borne by the Department of
Geology, Ohio State University. The grant of funds is gratefully acknowledged.
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the north end of the deposit, which was expo-
sed on the west-facing side of a cut 50 feet
east of the Denver and Rio Grande Western
Railroad tracks and 1.75 miles N. 7* W. of the
town of Sterling, Utah,

The top is overlain by a thin layer of stream-
rounded terraced gravels.

Unit ‘ Inches

1 Clay, tan to light gray, weathers
gray, thin-bedded, argillaceous 21

2 Sand, grayish brown, fine- to me-
dium-grained, grains composed of
subrounded limestone grains, an-
gular clear quartz, and rose quartz
crystals, some of which are doubly
terminated, fossiliferous, 24

3 Gravel, medium sized, pebbles 1/4
to 1 inch, composed of angular sili-
cious ostracodal limestone, chert,
and well-rounded pebbles of sand-
stone; color varies from light gray
to yellow-brown and black. : 3

4 Marl, light gray, breaks into angu-
lar chunks less than one inch across,
chalky to the touch. 18

5 Clay, greenish brown, thin-bedded,
breaks into angular chunks less than

one«-quarter inch across, fossili-
ferous. 2

6 Marl, light gray, like unit 4, 11

T

10

11

12

13

Clay, gray to yellowish brown,
thin-bedded, breaks into angular
chunks one-quarter inch across,
fossiliferous. 8

Marl, medium gray, blocky, breaks
into angular chunks one inch across, 10

Clay, greenish brown to yellowish
brown, thin-bedded, breaks into
angular chunks one-quarter inch
across. 28

Clay, grayish green to yellowish
brown, argillaceous, very loosely

compacted, fossiliferous, 12

Clay, green to gray-green, weathers
gray, thin-bedded, fossiliferous. 9

Sand, tan to brown, like unit 2,
unfossiliferous. 7

Clay, tan to gray-brown, weathers

yellow=-brown, thin-bedded. 12
Total deposit exposed 154

The base is coveredby stream-rounded gravels,

EXPLANATION OF FIGURES, OPPOSITE PAGE

Fig. 1. Index map of Utah, showing the location of the Gunnisoh Reservoir deposit,

Fig. 2. Geologic map of the Gunnison Reservoir area.

Fig. 3. Cross-section of the Gunnison Reservoir deposit.

Fig. 4. Quantitative distribution of Pisidium nitidum pauperculum Sterki in the

Gunnison Reservoir deposit.
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COMPOSITION OF FAUNA

The Mollusca of the Gunnison Reservoir dep-
osit occur at irregular intervals and in unequal
distribution throughout the deposit, There is a
definite relationship between the lithology and
the distribution of Mollusca. The shells occur
in the clay units in the lower two-thirds of the
deposit and in a sand unit in the upper third
(Fig. 3). No shells are found in any of the
marl units.

" TABLE 1. SPECIES OF MOLLUSCA OCCUR-
RING IN THE GUNNI SON RESERVOIR DEPO-
SIT, SANPETE COUNTY, UTAH.

Pelecypoda
Pisidium nitidum pauperculum Sterki

Sphaerium sp.

Freshwater Gill-breathing Gastropod
Valvata humeralis californica Pilsbry

Freshwater Lung-breathing Gastropods
Gyraulus parvus (Say)
Armiger crista (L.)
Fossaria parva (Lea)
Physa gyrina Say
Promenetus exacuous (Say)
" Stagnicola palustris (Miiller)
Ferrissia parallela (Haldeman)
Helisoma trivolvis (Say)

Terrestrial Gastropods
Succinea avara Say
Oxyloma retusa (Lea)
Vertigo ovata Say
Discus cronkhitei (Pilsbry)
Retinella binneyana occidentalis
 H. B. Baker
Vallonia albula Sterki

Of these 17 species identified (Table 1), two
are sphaeriid pelecypods, one a gill-breathing
freshwater gastropod, eight are lung-breathing
freshwater gastropods, and six are terrestrial
gastropods. Three species occur in all the fos-
siliferous units, and one species occurs in all

but one of the fossiliferous units. Valvata
humeralis californica and Gyraulus
parvus are by far the most abundant species
in all but one of the fossiliferous units. Fos-
saria parva occurs in all the units but is
significantly abundant in only two upits. Ar-
miger crista is more abundant in the low-
er units-than in the upper.

The relationship between the stratigraphic
units and the collections is as follows. Collec~
tions 15 through 10 were taken from unit 2.
collection 9 was taken from unit 5, collections
8 and 7 from unit 7, collections 6 to 4 from
unit 10, and collections 3 to 1 were taken
from unit 11,

Pelecypods of the species Pisidium niti-
dum pauperculum and Sphaerium sp.
occur only in very small percentages in unit 2.
This unit being the only fossiliferous sandin the
deposit is considered by the writer to be the on-
ly lithologically favorable unit for these spe-
cies.

Valvata humeralis californica in
general shows a gradual increase in the total
percentage from collection 1 through 8 (Fig.
6). In collection 9 there is a drastic decline
in this species from 52.7 to 1,5 percent, but
in the next higher fossiliferous unit, collection
10 shows a recurrence of this species to its
greatest total percentage in the deposit, 73.7
(Fig. 6). This species remains fairly constant
from collections 10 through 15. Gyraulus
parvus varies in total percentage between 28
and 41 in collections 1 through 8. Its decline
is not as drastic as thatof V. humeralis
californica in collection 9 nor is its in-
crease in collection 10 (Fig. 7). Armiger
crista isthought by the writer to be the spe-
cies most significantly controlled by lithologic
change. It occurs most abundantly in the clay
units varying from 16.3to5. 6 percent (Fig. 8).
It does not occur in collection 9 and it occurs
sparingly in collections 10 through 15 where it
is probably an intruder in the sand. Fossaria
parva occurs in greater abundance inunit 11,
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Rettnella brnneyaua occxde’ntahs,
‘Valloma albula,
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tropods mrgrated toward the remaining moist-
ure. Of the land gastropods, O. retusa and

§.-avara are the most w1despread through-
 out the deposxt one or the other, or both, oc-
.cur in all collecuons except 12 13, and. 15. i
Only one specimen of V. albula occurred '
and that in collection 6. R. binneyana - :
occidentalis occurs in COllections 1, 2,
and 3 and in 9 where it reaches 5 2 percent

i of the total (Frg. 19. .

The terrestnal gastropods are obvmusly in-
truders in the lake and were probably washed
1n from land areas along its shore

', PALEQEGOLOGY

~The Gunnison Reservorr deposn contams a
typica} freshwater assemblage. Six species of
land gastropods occur .in small nurnbers in all
- fossiliferous units, but this presence is'to be ex~
pet:ted because of the motst envuonment.

The ecology for each s‘pecies has'been sum- -
" marized and condensed from the-following
authors Baker, 1928; Clark, 1961; Henderson,
.1936; La Rocque 1952; Leonard 1950; Mow-
-ery; 1961 Reynolds, 1959 and Zimmerman,
-, 1960, ; ; ; :

EXPLANA’I‘ ION OF FLGURES OPPOSITE PAGE

Flg 9 Quantrtatrve dtstnbunon of Fossa ¥

rta parva (Lea) in the Gunmson Res~
ervoir deposrt

th 16. Quantitative distribut‘ron of Physa
- ta humeralis: oaltforntca Pilsbry oo -7 - -

gyrina Say in the Gunnison Reservoir
deposit. ;

Fig 11, Quanntauve distribution of Prome-
netus exacuous (Say) in the Gun-
ntson Re;ervorr depostt.

. Fig. 12, Quanuta.ttve distribution of Stagnt-

cola palustris (Mullet) in the Gunni=
son Reservoir deposit.
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Pelecypods
Pisidium nitidum pauperculum
Sterki. This species lives in ponds, small and
large lakes, in generally shallow water from 1
to 6 m. deep on sand, mud, or clay bottoms,
in water with a pH of 7.0 to 8.0 and fixed car
bon dioxide of 9.3 to 24.73 ppm.

Sphaerium sp. The one valve of a Sphae -
rium that occurred in the collection cannot
as yet be identified to species. Sphaeriids
live in all kinds of habitats. They occur in all
depths of water; and in a great variety of bot-
tom conditions. A firm bottom in which to
burrow, such as sand, mud, or clay, is prefer-
red.

Fresh-water Gastropods
Valvata humeralis californica
Pilsbry. Very little ecological information on
this species was found in the literature. Hen-
derson (1929, p. 120) reports finding fossil V.

humeralis californica high above water, -

at what now are small saline lakes, in the
Grand Coulee district of Washington. Living
members of the species occur in surrounding
freshwater lakes. He considers the lacustrine
deposits Pleistocene. Other occurrences are
reported as lakes, ponds, and streams. The
ecology of this species is inferred from that of
V. tricarinata. This species lives in

weedy places on either sand or muddy bottoms. -

None of the Valvatidae are found at a pH low-
er than 7.1 nor in water softer than that con-
taining 8 ppm of fixed carbon dioxide.

Gyraulus paruvs {Say) usually occurs in
quiet bodies of water often of small size, in
depths between 0.5 and 2.2 m., with various
bottoms supporting plant growth. It exhibits a
partiality to vegetation, for it is rarely found
in other situations. It is also found on debris
near the top of the water. It lives in water of
pH 7.0 to 8. 16; and a fixed carbon dioxide of
8.16 to 30.56 ppm. -

Armiger crista (L.).
gical data are recorded for this species. It has

Very few ecolo- .

been found in Barren Brook, Maine in three or

four inches of water under logs and bark, "and

in a marl pond in Barren Brook, with some ve-
getation. It has also been reported to occur

sparingly on dead leaves in stagnant water in

small lakes in the company of G. deflectus
obliquus but in much smaller amounts than

that species. The only other reported occur-

rence of this species in Utah is by Eardley and

Gvosdetsky (1960, p. 1337). It was located,

by a core taken in Great Salt Lake, at a depth

of 271 feet. Associated with A. crista were

Valvata humeralis, Stagnicola ca-

perata, Gyraulus sp., and Promene-

tus cf. P. exacuous.

No pH or fixed carbon dioxide data are avail-
able.

Fossaria parva (Lea) inhabits wet mar-
shy places, generally out of water, on sticks,
stones, or muddy flats, The animal is more

“prone to leave the water than any species of

the family. The pH for the variety F. ob-
russa decampi is7.42 t0 7.7 and the
fixed carbon dioxide 10.6 to 18.8 ppm.

Physa gyrina Say can exist in a variety
of habitats, but it appears to be characteristic
of slow-moving, and stagnant bodies of water,
usually a mud bottom in small ponds. It
flourishes best in newly isolated ponds. Its pH
is 7.1 to 8.37 and fixed carbon dioxide 9.5 to
25.75 ppm.

Promenetus exacuous (Say)livesgen-
erally in quiet places that are more or less
marshy; and on mud flats on the edge of small
mountain streams of cold, clear water. It is
generally found on the underside of lily-pads,
sticks, or stones. The most important factors
in its habitat seem to be its preference for cold
water and the presence of vegetation. Its pH
is 7.0 to 7.64 and fixed carbon dioxide 9.3 to
22.5 ppm.

Stagnicola palustris (Miiller) oc-
curs plentifully in bodies of water of all sizes,
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on floating sticks and submerged vegetation, on
stones and on muddy bottoms. It inhabits both
clear and stagnant water, but prefers a habitat
in which the water is not in motion. The pH
of the variety §. palustris elodes is 7.4
and fixed carbon dioxide 21.0 ppm.

Ferrissia parallela (Haldeman) is an
inhabitant of quiet water, on plants and on the
shells of Naiades, in shallow water, from 0.3
to 2 m. deep. It is commonly found near the
water’s edge. The presence of vegetation
seems to be an important factor in the distribu-
tion. F. parallela seems to be a lake or
pond species, at least in Wisconsin. Its pH is
6.05 to 8. 37 and fixed carbon dioxide 2.75 to
25.7 ppm.

Helisoma trivolvis (Say) is always an
inhabitant of quiet, more or less stagnant water,
It occurs along swampy shores, in marshes, or
in stagnant pools, with mudor with fine sandy-
silt bottoms, up to 2 m. in depth although gen-
erally in water less than 0.6 m. Its pHis 6.6
to 8. 37 and fixed carbon dioxide from 7.5 to
30.56 ppm.

. Terrestrial Gastropods
Succinea avara Sayhas 2 widerange of
habitat preferences. It lives in low, swampy
areas crawling on the muddy banks of ditches
This species has been observed climbing to a
height of three feet on tall fronds in the water.

Oxyloma retusa (Lea)occursinmarshes
and other wet places. It can be found upon
partly submerged sticks and on rotting water
weeds. It commonly occurs on mud flats above
the high water levelalong swampy shores caus-
ed by the raising of water in 2 lake or pond.

Vertigo ovata Say prefers a moist en-
vironment afforded by shaded slopes near
streams and the shores of ponds. It is found in
swampy areas, along stream banks and other
bodies of water, and under sticks and flat
stones. The limiting factor for this species is
a relatively high moisture requirement.

Discus cronkhitei (Pilsbry) in the
east, lives in humid forests, under dead wood,
and among rotting leaves and grass in rather
wet situations. In northern Nebraska it occurs

EXPLANATION OF FIGURES, OPPOSITE PAGE

Fig. 13. Quantitative distribution of Ferris-
sia parallela (Haldeman) in the Gun-
nison Reservoir deposit.

Fig. 14. Quantitative distribution of Heliso-~
ma trivolvis (Say) in the Gunnison
Reservoir deposit.

Fig. 15. Quantitative distribution of Succi-
nea avara Say in the Gunnison Reser-
voir deposit.

Fig. 16. Quantitative distribution of Oxylo -
ma retusa (Lea) in the Gunnison Reser~
voir deposit.

Fig, 17. Quantitative distribution of Verti-
go ovata in the Gunmson Reservoir
deposit.

Fig. 18. Quantitative distribution of Discus
cronkhitei (Pilsbry) in the Gunnison
Reservoir deposit.

Fig. 19. Quantitative distribution of Retinel-
la binneyana occidentalis H. B.
Baker in the Gunnison Reservoir deposit.

Fig. 20. Quantitative distribution of Vallo~
nia albula Sterki in the Gunnison Res-
ervoir deposit.
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under sticks and logs on.moist leaf mold, al-
ways close to running water.

Retinella binneyana occidentalis
H. B. Baker is found mostly in forests under
forest debris, at the base of stumps, under logs,
and under loose bark of fallen trees. This spe-
cies is also found on lowlands which border
lakes.

Vallonia albula Sterki. These small
snails live in moss and among dead leaves, un-
der decaying wood and stones and are very sen-
sitive to light. . During rains they may be
washed along streams.

ENVIRONMENT AL HISTORY

The Gunnison Reservoir deposit reveals an
unusual distribution of Mollusca. In similar
lacustrine deposits, particularly in Ohio, mol-
lusks are found in the marl units; in this depo-
sit there was no evidence of any shells in the
marl units.

The measured section (page 6) and the cross-
section (Fig. 3) of the deposit show the order
of deposition and lithologic variation from
which the sequence of events can be establ-
ished.

The lowest exposed unit of the deposit is an
unfossiliferous clay. Above this unit is a sand
unit, unit 12, which is also unfossiliferous, The
first fossiliferous unit is unit 11, which consists
of clay. Four significant species occur in this
unit, Valvata humeralis californica,
Gyraulus parvus, Fossaria parva,
and Armiger crista. The occurrence of
F. parva and A. crista indicates that
this was probably a near-shore environment,
in which the depth of water was not over 3 feet.
G. parvus seems to substantiate this conclu-
sion and its presence with A. crista indi-
cates abundant vegetation, Valvata hume -
ralis californica isnot out of place here
for it has a variable depth range.

Unit 10, the next higher unit, is also a clay
and is also fossiliferous.” It contains the same
species as the lower units, A change in the

"percentages of F. parva, which decreases,

seems to indicate that the depth of water in-
creased at this point. G. parvus and A.
crista remain unchanged, indicating the
presence of vegetation.

Unit 9 is unfossiliferous clay. The disappear-
ance of the gastropods from this unit may be
explained by a rapid increase in water level
under very muddy conditions which led to the
destruction of the fauna. Unit 8 is marl and is
unfossiliferous. A possible explanation for the
lack of fossils is that the marl was deposited at
a depth greater than the living conditions of
the lake inhabitants,

Unit 7 is a highly fossiliferous clay. The
significant species arg the same as those in
units 10 and 11 and this indicates a return to
the former depth of 3 to 4 feet and fairly close
to shore with abundant vegetation. The con-
ditions must have been highly favorable for the
gastropods because their abundance here far
exceeds that in any other unit.

Unit 6 is an unfossiliferous marl, probably
indicating an increase in depth at this point,
similar to unit 8.

Unit 5 shows the greatest change in species
in the entire deposit. The fresh-water species
decline and the land gastropods increase. The
great abundance of Vertigo ovata, a spe-
cies that requires a certain amount of moisture,
seems to indicate that the lake was drying up
at this point. Fossaria parva arttains its
greatest total percentage here which can be
considered normal because of the ability of this
species to live on mud flats. Significant de-
crease in the percentage of G. parvus and
V. humeralis californica and the com-
plete absence of A. crista indicates an en-
vironment unsuitable for these species. The
greater percentage of land snails permits us to
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assume that the lake was drying up in an arid
period and that the land snails were migrating
toward the last remaining moisture.

Unit 4 is the uppermost marl unit and is al-
so unfossiliferous. This unit probably indicates
a return to ‘the deeper water conditions similar
to units 6 and 8.

Unit 3 is a 3-inch layer of coarse stream
gravels. This unit indicates a new source of
sediments carried at higher energy than any
before. Its position here may be due to the
shifting of a stream channelduring an unusual-
ly wet period, carrying coarse sediments into
the lake.

Unit 2 is a sand unit and is the uppermost
fossiliferous unit in the deposit. The species
V. humeralis californica and G.
parvus make up approximately 90 percent of
the shells. This shows that the change in lith-
ology has greatly affected the occurrence of
other species, namely A. crista and F.
parva, which should probably be called in-
truders in this environment. Pisidium ni-
tidum pauperculum and Sphaerium
sp. occur in small percentages here.  The
water was probably between 4 and 6 feet deep
with some vegetation.

Unit 1 is an unfossiliferous clay unit which
probably indicates increased depth at this

point.
AGE AND CORRELATION

Lack of data on Pleistocene molluscan as-
semblages in Utah makes it difficult to deter-
mine the age of the Gunnison Reservoir depo-
sit. Taylor (1960, pp. 22-42) describes 9 Pli-
ocene and Pleistocene faunas from the High
Plains but none is similar to this assemblage.
The two most abundant species in this deposit
are recorded for the Pliocene.. Taylor (1960,
p. 58) reports the occurrence of Gyraulus

Pose @
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parvus in the Pliocene, Chamberlin and
Berry (1933, p. 29) report the occurrence of
Valvata humeralis californica for
the Pliocene. La Rocque (manuscript records)
shows both of these speciesstill living in Utal,
as well as the other species that occur in the
deposit with the exception of Armiger cris-
ta. Due to the fact that all the species ex-
cept one are still living in Utah, the writer
assumes that the deposit is of Wisconsin age
and probably of latest Wisconsin age.

In a core taken in Great Salt Lake a number
of layers containing fresh-water mollusks were
located (Eardley and Gvosdetsky, 1960, pp.
1336-1338). The species Armiger crista
occurred only at a depth of 271 feet along with
other species that also occur in this assem-
blage. Eardley and Gvosdetsky (1960, p. 1340)
estimate a rate of sedimentation of 1 foot in
825 years down to a depth of 330 feet. Assum-
ing this rate of sedimentation, the age of the
sediments at the 271 foot level would be 223, -
875 years. Because of the similarity of the
Gunnison Reservoir assemblage to that collect-
ed at a depth of 271 feet in the Great Salt Lake
core, it may be possible to consider these two
assemblages as of the same age.
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ECOLOGICAL DATA -- 3. MOQUIN-TANDON"'S OBSERVATIONS
ON ANCYLUS FLUVIATILIS MULL.

Tucked away on the last two pages of a
paper on “anatomico-physiological” investiga-
tionson A. fluviatilis (Jour. Conchyl. 3:
7-21, 1852) are some observations on this
fresh-water limpet which may be useful to
some of our readers. They are given here
verbatim.

2° Fonctions. Les Ancyles sont herbi-
vores; elles se nourrissent de fibrilles radicales,
d’algues d'eau douce, surtout de conferves, de
matié€re verte et de substances végétales en dé-
composition.

Dans la mastication, la membrane linguale,
mise en mouvement par la plaque cartilagi-
neuse qui se trouve au-dessous de son extrémi-
t€ antérieure, presse la matiére alimentaire
contre la machoire supérieure; puis les machoi-
res latérales se portent harizontalement 1'une
coptre 1'autre, s*cartent bientdt, et 1a langue

.regommence son mouvement de bas en haut.

Les papilles linguales, dirigées d*avant en
arri€ére, doivent contribuer puissamment 3 la
déglutition.

Les Ancyles avalent, avec leurs aliments,
une certaine quantit€é de parcelles minérales,
dures, sans doute pour faciliter la digestion.
Plusieurs fois j'ai trouvé leur estomac rempli
de gravieré extrémement fins (37); c'étaient
de petits fragments de quartz et de calcaire,
mél€s 3 une matiére roussitre ou verditre de
nature végélale.

Un individu qui avait vécu trois jours daas
une solution de cochenille, m'a présenté 1'es-
tomac et la cavit€ buccale colorés en rougeé-
tre, Les mati€res contenues dans la poche di-
gestive €taient d'un rouge assez intense.

La digestion paraft lente. Des Ancyles,
conservées pendant huit jours dans de l'eau
w€s pure, offraient encore une partie de 1*in-
testin remplie de matiéres fécales.

Les excréments de 1"Ancyle sont filifor-
mes, un peu contournés et de couleur brunitre.

L*animal peut vivre assez longtemps sans
manger. ! _
(37) Gray a remarqué aussi des fragments de
mati€re inorganique.






