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This is the first swadgraphic summary of the Bonneville Basin Quaternary molluscan fauns sincs

1884,

The development of Quaternary stratigraphy in the Basin is briefly

isviewed, and work ip

progress is noted, Strangraphic and systematic catalogs are presented. Relaiad deposits in the Snake

River drainage are briefly mentioned.

No auempt is made tw include a discossion of problems re~

lating 1o relative or absclute chronology or of correladon with either montane or continental glaci-

ation. The references cited comprize 4 selected bibliography on Bas:n Quaternary research,
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INTRODUCTION

The drainage of the Bonpeviile Basip caver
an drga of about 55,000 square mles. Fours
fifths of this aresa ts located 1n Uhah, wuh slight-
iy more than 10,000 sguare miler .o the conrigy-
The
Bazin i¢ approximately delimited by the geogra-
phical coordinates of 110% - 118" Weot Longiade
and 37" - 43* North Latdtude.
st of the area falls withen the Grear Basin Div-

ous states of Nevada, Idahc, and Wyoming,

Phyriographically

1ston of the Basin and Range Province, with rela-
wvely small but important pereons along the
gastern margin belonging to the Rocky Mountain
and Colorado Plareaus Province (Fenneman,

193 1y, .

The study of the Quaternary history of the
Botneville Basin may be divided into two peri-
eds. Beginning in 1849 with the recogniuon of
the exiztence of an ancient Jake in the Basin by
Howard Sransbury, the first period reached it
zenith with the publication of G. K. Gilbert’s
monograph on Lake Bonaeville in 1890, For
over fifty years "Lake Bonneville” wag the
unchallenged classic and basic reference work.
The second pericd, beginning sbour 1540 wien
Ernst Antevs made the first signifitant modifica-
tion of the Gilbertian explanation of Lake Bon-
neviile history, owes its chief stimulus to the
critical post~-World War I need for information
on the underground water resources of the Basin.
About 80 percent of the papers dealing with the
Basin Quaternary have been published during
this period.

Giibert was the first to recognize the value of
studies of the Basin molluscan faunz in decipher-
ing Quaternary climatic changes. Ar his instiga-
tion R. E. Call was appointed te ipvestigate and
report on the Quaternary mollusks of the entire
Great Basin. The present paper is the first w0
summarize the suatigraphic dismibution of the
Bonneville Basin fauna in light of the work ac-
complished since Call’s repory of 1884,

ACKNOWLEDGMENTS

In a very real sense whateve: mrerit this paper
may have ic due 1o all those who have labored
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w.th the problem of the Bonneville Basin Qua-
ternary. My chief capacity ha, been that of
brain-picker, Without exception, all thowe to
whom { have rurned for assistince of one sort or
anociher have wholeheartedly responded. in al-
phabetical ordsr theie persons include: E. An-
teys, R C. Bright (U, Muinezots), A. 1. Eard-
ley (U0, Urahy, I H. Feth (1JSGS, H. D. Goode
(118G8), C B, Hupt {USGS, D. 1. Jones (1.
Utah); R, E. Marsell (U, tlrah); R, Morrison
(UsGS): W L. Stokes (IJ. Urah): D. W. Taylor
{USGS); and J. 5, Williams {Utah State 2.},
Two of my colieagues at the Museum, lo-

anne L. fvencon and E. S Richardson. I,
have given the manuscripr the benefit of theus
criniciemn, resuluing in substanual 1mprovement
in both organization and contenr.  For remain-
ing errors of {act and ineprizude of expression |
alone mus be held responstble.
Lottie, I owe much for assistance with several
revisions and tha ryping of the final draft of the
INANUSCTL P,

Tomy wife,

DEVELOPMENT OF QUATERNARY STRATIGRA-

NEER YLY A IIT B RTIYETE R E Y R T A gy at
Frit oo THE BONNEVILLD DASIN

Githernan Period

The chicl detenent to the study of the Qua-
ternary of the Basin hag been the lack of exten-
sive natural surface exposwes, Investigations
at a few favorable localities led Giibert { 1874,
1880) to propose & sequence of deposits which
he interpreted 3g indicating two lacustine penn-
ods. Gilbeit's stratigraphy, which was followed
by almost every writer up to 1953, 15 summar
ized in Table 1. Also indicated are correlanion:
with strand lines, lake history, and ume units 45
used during thus period,

Gilbert took pains to point cut that his scheme
was probably an over-simplification. He fully
tealized that both Lake Bonneville and the un-
named pre-Bonneville lake together did not e~
present the whole of the Quaternary history of
the Basin.
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Table 1. Summary of Gilbertan Swatigraphy

Strasigraphy Srrand Line Lake Time Unit
Post-Bonnevilie Post-Bonneville
. ne lake -
deposits
{Post~Provo}
none given Stansbury Stanshbury stage
i . Provo
+ Whiwe Marl Bonneville Bonneville
Bonneville
unnamed gravel no lake ----
Tellow Clay lntermediate Pre-Bonneville Pre-Bonneville
not named none oiter lakes 7

Post-Gilbertian Period

To overcome the lack fo surface exposures
sirention was directed 1o well logs in an effory
w get a detailed history of Lake Bonnevitle as
& complete Quaternary histary of the Basin.
Over the yeats a considerable number of drill-
ings were made in the Basin, primarily for wa-
w@r, but some for gas and oil. Unfortunately,
these proved i be of slight assistance in the
study of the Quaternary. Drilling tended to be
concentrated in the extreme eastern rmargin of
ihe Basin near the mountain front. Here near-
shore deposits reach their maximum thickness,
bur are discontinuous, representing only the
nigher lake ievels, The deepest log known,
that of the Guffey and Galey well near Farm-
ington, Davis Co., Utsh, penetrazed about
2000 feet of Quaternary sediments without
reaching bedrock (Boutwell, 1904). Also,
drillers' terminology and the drilling technique
iwself are apt to be unsuivable for strasigraphic
work,

An extensive test of the value of driflers’ logs
was made by Feth in 1853, Swdy of »
el of about 300 logs from the Ogden Vall
revealed that * ... it was impassible w on
individual beds across significant distane
e4st 0 west direction underground, e
few places, It is possible, however, w m
reasonable correlations of sirata, or at
zones,. in directions approximately par:
the mountain front ... "

More recently artenton has been tuned w
cores 1o supply the missing chapters in the Baziy
Quaternary story. In 19571 and 1952 a series of
relatively shallow cores were obtained
neath Great Salt Lake, nosie of which penemated
beyond the Stansbury ( post-Prove) stige
ments ( Schrefber, 1958, 1061).

The results of a study of the first de
made in the Basin appeared in 1960, Ezrdley
and Gvosdetsky believe that a 650 foot care
from near the southeast margin of Great Salt
Lake penetrated sediments corresponding o the
second interglacial (Afwonian) stage.

n he-

idi -

&

&40 core

3 Ig 5
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it was not posible to correlate any portion of the
"Saltair” core with either Gilbertian or later stra-
tigraphic units, it has clearly demonsuated the
complex Quaternary history of the Basin. A ten-
tative correlation with deep-ses core chronology
of Emiliani (1958) was offered. 1t is hoped that
subsequent cotes (5 second is now under study)
will resolve many of the correladon problems.

Maodern Bonneville Basin Suatigraphy

Present Basin Quaternary suatigraphy is based
on exposuzes due to the operation of sand and
gravel pits, reclamation, and other construction
projects. Much more information has thus been
available dian prior workers had ar their disposal.

Study of such exposures in northern Utsh Val-
ley in the late 40's and early 50% as parc of &
continuing program of investigations by the U. 8.
Geological Survey resulted in the establishment
(Hunt, Varnes, and Thonras, 1883} of & swati-
graphic sequence which has been generally adop-
ted for other areas by most subsequent workers.
This Utah Valley sequence is suumarized in
Table 2. An additional pre-Alpine unit, the
Green Clay Series, has been proposed by Marsell
and Jones { 1955} as 8 result of studies in Jordan
{Salt Lake} Valley. Studies in the Promontory
Range at the north end of Great Salt Lake has led
to the discovery of what is satd in a preliminary
report (Goode, 1960) to be the most complete
sequence of Leke Bonneville deposits to be
found. '

A concluding report on southern Utah Valley,
as well a5 reporss on several other areas in the
Basin, are in various stages of compledon (C. 3.
Hunt, personal communication, june 7, 1960).
These are referved to in appropriate places in the
stratigrephic catalog section of the present paper.
1t is not known at this dme whether any of these
reports will lead to further modifications in sua-
tigraphic nomenclature, -

Swdies in the two-thirds of the Bagin not oo~
cupied by the waters of Lake Bonneville have
been scant. A notable exception is the work on
Bear Lake Valley by Williams, Willard, and Par-
ker (1962), in which the Bear Lake formation is
named and described.
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Despite the considerahle progress myse oo -
srudy of the Bonneville Basin Quaternar. - o,
past decade, much remains to be accop o
Many new techniques and disciphaer, &
G- 14 dating, fossil pollen analyses palecee
have ot yet been, or are only beginning .o

applied to the problem. There are many o
‘lems relating te absolute and relative ds!r,yw-
of events; of correlation of lake sedimany; =
abandoned strand lines; of correlztion o e w
tane glacial stages thought to be contiyresy o
the pluvial phenomens; of correlation 1o e
standard Pleistocene section as develoged 15
eastern part of the continent. The nexy drosse
may well see equalled or exceeded ail wat nas
gone before.

Should an atcempt be made at this ure ©
summarize the Basin Quaternary molluscsn ©2
na? Somewhere H. E. Gregory has wiiiw
"Geology has 1o choose between the rashines
using imperfect evidence or e sterility w =
correlated, unexplained facts. " Iriss @
and a challenge { could not restst. It s
foid erecied nere pLovEs of CME UsC 12
struction of the permanent edifice, 1 will i/
amply rewarded for the labor.

STRATIGRAPHLIC CATALOG

This section inciudes all published e e
mollusks which can be assigned 1o & oo
stratigeaphic unit, whether of known o
1ain swatigraghic pasidon, Many ot o
can records lack comext ®, and the jocant. ot
&re o inexact as 1o make it impossibie w
this vital information now. For this e
papers cized in my previous report {Rus
are not included in e present one. 1o @
swessed that the collecting of masses o
by persons with no training in strallgrés

® A garm borrowed fram archaeology

fact is said to have context when ils positiat.
both horizontatly and vertically, s knews
specimen lacking this information is "out et -F
text, " and its scientfic value matarialiy ded
ed. It ig possible for a specimen to have e
horizonial coatext, but jack vertical coni il ‘
converse i3 rarely, if ever, encountered i pEEE
wological work,




Norod, JAN. 1963 STERKIANA 3

Table 2. Summary of Northern Utak Valley Bonneville Stratigraphy. (From Hunt,
Varnes, and Thomas, 1953)

NORMENCLATURE SEDIMENTS

b

Mosily uncemented fanglomerate, alluvial

Post-Provo gravel or alluvial sand; some eolian (N

deposits silt and thin lake deposin. Maximum

| thickness about 50 feet,

Unconfermity
Extensive gravel member, as much ag 50 feet thick,
ocecurs in deltas and embankments; 3 thinner and
less extensive sand member ocours as facies in the
Prove formation deltas and forms bars in front of them; a silt mem-
ber and a clay member comprise the deep water
g"" de'posins, but they generally are less than 20 feet
3 thick.
L
!
Unconformmity ;
tleistocene | ©
e Gravel and sand, reswricted to embankment
g1 § Bommeville fm. deposits
L
& .
o | Unconformity
£
Mostly silt and clay; some gravel and sand near
;@ Alpine formation canyon mouoths., Maximum thickness about 25
ﬁ feer. '

. Unconformity ;
Pre-Lake
Bonneville Includes at least one moraine of pre-Lake Bonneville |
deposit | age. Includes deposic of several lakes that, in size |
{glacial, and duraton appareniy were comparable to Lake
lacusirine, Bonneville; these lake deposits are separated by !
and flavial}. fenglomerate and other fluviatile deposits. Total

thickness 680 feet or more. :
Unconformity
Water-iaid pyroclastics,
Plipeene? § Salt Lake formaton fanglomerate.
H
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rechnigues { and this includes the majority of bi-
ologists) will be of litle aid. Where deposin
are found, competent geological assistance
should be sought. it has been my experience
that such sssistance is resdily given.

The organization of this secton of the paper
has poved to be a difficult problem. Because
of lack of exact cosreladon of Gilbertan units
with modem stratigraphic rerminology. &
steaightforward boitom -to-iop presentation is un-
feasible at present. Reference to the table of
contents will show the relatonship of any pard-
cular unit to the over-all organization of this
section of the papsr.

Depogitys Within the Lake Hon-
nevilie Ares

The following section includes a discussion of
all deposits from within the one-third of the Ba-
sin covered by the waters of Lake Bonneville,
wheier laid down in that body of water or not.
The sccthon s thus divided into (1) pre-Lake Bon-
neville deposits, (2) Lake Bonneville deposits
proper, and (3) post-Lake Booneville { post-Prove)
deposits.

Pre-Lake Bonpeville Deposits

The term "pre-Lake Bonneville” is here wed
in itz modern, not Gilbertian, sense. The only
record definitely known from this rime period
has been obiained from 2 850 foot coring made
near the edge of Great Salt Lake and reported
upon by Eardley snd Gvosdethy { 1960). Al-
though not peneuatng to the base of the Qua-
wernary, fds core has revealed the existence,
since the second {Kanssr) glacial epoch, of sev-
eral large open water stages of lakes of & size
comparable to that of the Provo stage of Lake
Bopneville.

Unfortunstely, it was found irnpossible to
correlate sny portion of the Saltair core with
either the verious sizand lnes named and de-
scribed by Gilbert, or with the swatigraphy de-
veloped for Utah and Jordan velleys (discussed
in & subsequent section). A summary of the
molluske reported from the Saltzir core, 1o~
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gether with the tentaiive correlation with the
standard Pleistocene stages is given in Table 3,
It will be noted thar only five taxa are restricted
to any given stage, and all of these are known
to range throughout the Pleistccene, and hence
cannot be said to be index fossils,

A second deep core has subsequently been ob-
tained (Eardley, oral communicadon, April,
1961) and will be reported upon in due course.
Eardley says that the molluscan fauna from this
second core is negligible.

Lake Bonneville Deposits

At the present time it seems prudent 1o pre-
sent fivst, and separately, a die~ussion of Gil-
bertian strarigraphic units. Assignment of these
unite to their proper place in the modern Bonne-
ville sequence is still under investigation by ge-
ologists (Varnes and van Horn, 1961}. Aside
from this segment, the presentation proceeds
from the base of the stratigraphic column to the
top. All units are noted, although mallusks are
not known to occur in some of them and specific
determinations are lacking for others. Several
impending reports, menticned in appropriate
places, pramise to fill in some of the gaps.

Gilbertian Units:

Yeliow Clay. No mollusks have been speci-
fically reported from Gilbert’s Yellow Clay.
Varnes and van Horn (1961) assign a partion of
the Yellow Clay to the Alpine of the Ush Val-
ley sequence. The Alpine is known to be fossil-
iferous (Feth, unpublished M5, Goode, 1981,
but no identifled material has yet heen reported
from the formation, Varnes and van Horn (1965
99} state that the Alpine or Yellow Clay com-
prises more than theee-fourths of the Lake Bonne-
ville sediments.

White Marl and Equivalens, The Upper Bon-
neville Bads of Call (1884) and the Bonneville
Marl of Berry and Crawford (193%) are here 1aken
a3 equivalent to Gilbert’s White Marl, Vames
and van Hoen (196 1) indicase that the White
Marl iz partly to be assigned to the Alpine for-
mation, partly to the Bonpevilie-Prove forma-
tion. Mo faunal comparisons are possible at

B e
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Table 3. Mollusks reported from the

BTERKIANA

Saltair Care (Data from Eardley and Gvosdetsky, 19609

{5} Ancdonta sp.

(') Pisidium sp.
{10} Sphaerium striatinum
{11} Sphaerivm sp.
(17) Physa sp.
{20) Stagnicola caperata
(22} Stagnicola cocherell]
(23) Fossaria dalli
(20) Stagnicola palustris
{34} Sragnicola sp.
(35) Armiger crista
{30} Gyraulus circumstriatus
{40} Gyraulus parvus
(42} Gyrantus sp,
(45} Helisoma sp,

{47) Promeretyg evacuens

%XN

(48} Promenetus umbilicatellus
{49} Ferrissia sp.

{95} Ammicola sp.

(62} Valvara humeralis

{64} Valvata yrahensis

{78} Succinea sp.

Peculiar {asterisk}

Kawsan Yarmouth Illinoian Sangamon Wisconsinan®
{Wilrm 1){Laufen)

g

A

KA

11
¢

L. The nomenclature is that of Eardley and Gvosdetsk

previous list (3561).
No maollusks were reported from efther the Aftonian or Wiiren 1.
4. I retain the terminology of Eardley and Gvosdetsky in paentheses,

present. The Bonneville formaron, so far as
known, is an unfossiliferous near-shore deposit,
while no specific identifications have been re-~
ported from the Alpine. About one-third of the
mollusks known from the White Marl are also
known from the Provo formation, These are in-
dicated by an asterisk. The following 16 spe-

E

g;i

e

oM om o
Mo o

T

i LD

y. Numbers in parentheses follow my

cies have been reported from the White Marl or
its equivalents. Numbers in parentheses are those

used in my 1961 checklise.

{9) Sphaerium pilsbryanum Sterid. Berry and
Crawford (1932).
%(13) Physa ampullaces {(Gould. Berry
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and Crawford {1932).

{34} Physa gyrina Say. Call {1884},

(19 Lymnaea bonneviliensis (Call}).
Call {1884}, Hassler and Crawford { 1938);
fves (1946).

(26 Lymnaea kingii {Meek). Berry and
Crawford (1932).

(9 Lymnaea palusiris (Mitller).
{1884); Berry and Crawford (1538).

(3l3Lymuaes stagnalic appressa (Say).
Baker (1911).

33y Lymnaea utahensis (Gall). Berry
and Crawfiord { 1932).. '

{41y Gyraulus vermicularis {Gould}.
Berry and Crawford (1932).

{44y Helisoma irivolvis (Say).
{1884}, Berry and Crawford (1932).

(50) Amnicola cincinnatiensis (An-
thony}. Call (1884}); Hasler and Crawford
(1838).

{53y Amupicaela Jonginqua Gould. lves
(1946, 1951y,

{8y Amnicola porata {Sav). (Call (1884).

57y Fiuminicola fusca (Haideman).
(Call {1884); Berry and Crawford (1832).

(63 Yalvare humeralis californica
Pilsbry. Berry and Crawford {1932).

°(B4) Valvata utahensis (Call). Bemy
and Crawford (1932).

Call

Call

Bomnevilie Beds. This designation has been
used by several authors, presumably for cases in
which it wds'not known whether the material
came from the Yellow Clay (Lower Bonneville
Beds) or White Marl (Upper Bonneville Beds).
Comparisons with the Utah valley sequence are
of slight value at present, since the faunas of ail
units are not known. Four species {indicated by
an asterisk) are not known from any of the Utah
valley formatons, although this absence may he
nomenclatural rather than biclogical. The term
"Bonneville Beds” may be taken as equivalent,

in whole or part, to the Bonneville Group of mod-

ern terminology.

{1} Lymnaea bonnevillensis (Gali).
Call (1886); Baker {1211},

(24) Lymnaea desidiosa Hay. (Gilbert,
1875).

NO. @, JAN. 1963

(3)Lymneea stagnalis appressa Say, :
Hannibal (1912).

*(82) Lymnaea sumassi Baird. Call (1884},

(50} Amnicola cincinnatiensis (Anthony). Gil-
bert { 1878); Hannibal (1912}.

{57y Fluminicola fusca (Haldeman}. Hannibal
(1912).

*59) Pomatiopsis lusirica Say. Gilben
(1875).

®(78) Succinea lineata Binney. Gilbert
(1875).

Bonneville Terrace.. Although not a swati-
graphic unit, it should be noted that two genera,
Lymnaea and Planorbis {(=Helisoma),
wete reported by Crawford and Chroney ( 1944)
from wavertine deposits of the "uppermost”(Bon-
neville) terrace. So far as known, Lake Bonne-
ville reached this level only once iz its history,
hence this travertine is presumably referable to
the Bonnevilie formation. 1f this assumption is
correct, these two generic records represent fie
oniv known mollusks recorded from the Bonne-
ville formatiorn.

Modern Stratigraphic Units,

Modern stradgraphic terminelogy of the Bon-
nevitle deposits began with investigadions by the
U. 5. Geological Survey on the Quaternary Sys-
temn of the Basin, at first in Utah Vailey and late:
studies on other areas (sce map in Hunt et &b
1853: 3}, In the following discussion I have at
tempted 10 summarize the progress of tiz work
Such molluscan finds as have been reported are
noted, as well as an indication of those areas ex-
pected to yield imporrant information in gie o0k
future. The Survey has gready simplified the
task of keeping abreast of its progress by e 17
auguration in 1960 of annual summaries of r2-
search work (see Prof, Papers 460-2, b, 1980
424 a-d, 1961).

Green Clay Series. Established as the bsss:
Pieistocene formation in the lower Jordan {21
Lake} Valley by Jones and Marsell (1955), su”
face exposures of this formation are rare. Two
facies are recognized, a near-shore conglomes”
ate and an off-shore claystone and silistone. e
swatigraphy of Jordan Valley and its Plelsween
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hisrory are discussed in two joint papess by jones
and Marsell in 1955. The Uah Geological and
Mineralogical Survey has in preparation a vol-
umie dealing with this area in its Geological At-
ias series. To date only the geological map iy
svailable, '

Molluscan fauna. Molluwecan records
referable wo definite stradgraphic unics from Jor-
dan Valley are swrprisingly few. None have
beed repored from the Gresn Clay sevies, Os-
racodes have been found in the off-shore facies.

Alpine Formadon, Originaliy desciibed from
near-shore deposits at Alpine, Uiah County, in
Utah Valley, by Huntet al. (1953}, this forma-
- tioh has subsequently been found in Jordan Val-
ey by Jones and Marsell {1955) where iy uncon-
formably overlies the Green Clay series. -1t has
been recognized in Ogden Vailey by J. H. Feth
of the U, 8. Geological Survey, whose report is
undergoing editorial revision at this writieg (H.
. Goode, personal communication, lanuary,
1982Y, and in the Eagt Tintic area, wheie it is
reported 10 contain abundant rematrn: of unspe-
cified gastropods and osuacodes (Goode, 1961},
The Alpine is definitely associated with Gilbert'’s
inrermediare Terrace {5050 fi. elev.}, which was
formed by Gilbert’s "pre-Bonneville” high water
stage. VYarnes and van Horn {1961} correlate
the whole of Gilbert's Yellow Clay and 2 portion
of his White Marl with the Alpive. On the basis
- of prevailing texwre the formation is divided in-
to three members bearing lithologic names, al-
though none are homogeneous units, '

Moliuscan fauna. No fossils were 1e-
covered from the Alpine in Uah Valley (Hunt
et atl., 1953}, but the formation is known 0
be fossiliferous in Ogden Valley (J. H. Peth,
personal communication, 1955) and the Tintdc
area (Goode, 1961). Itis antcipated that Feth'
forthcoming report will include the first identi-
fications from the formation.

Bonneville Formation. Describéd by Hunt,
Varnes, and Thomas {19565} from Uwh Vailey,
this formation is represented only by a thin,
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discontinuous beach deposit of the highess (Bon-
neville) lake stage of Gitbert. The formation
hag rot been recognized in Jordan Valley (Jones
and Mawell, 1853). Goode (1961) reports the
formation as spame in the East Tintle area,
Varnes and van Horn (1961 comrelaw 2 portion
of Gilbert"s White Marl with the Bonneville
formation,

Molluscan fauna, Itis impossible at
pregent 10 say which of the records from the
white Mazl properly belong to the Bonneville
Forrmation. The geners Lymnaea and Pla -
norbis {=Helisoma} were reported by
Crawford and Chroney (1944} from wavertine
depouivs of the "uppermost” @omevillé] terrace,
presumably equivalent to this formarion,

Prove Formarion. Described by Hunt, Var-
nes, and Thomasz {1953}, the Provo is the most

_ extensive formaton known from the Basin, It

is divided into four members distinguished by
prevailing lithologies. In both Utah and Jordan
valleys (Bissell, 19b2, Jones and Marsell, 1958)
the dual namre of the Provo shote deposits has
been recognized. Many exposures show two near-
ly identcal deposits assoviated with the two Pro-
vo shore Hbes {4500 and 4760 fi. elev.), with a
well-developed soil profile between. Goode
(1861) reporis deposits in the Eag Tintic ares
tentatively referred wo this formation. The -
quence in Urah Valley, as outlined by Hunt,
Varpes, and Thomas (1953) is as follows:

Grave} member. Ocows principally as
delts deposits, Gastwopods are plentiful in
thix member 2¢ Point of Mountain {near U-
tah-3alt Lake County line), while elsewhere
few shells have been observed.

Sand member. Gaswopods are abundant
ip this member where it grades into the finer-
grained lake botwom sedimenis.

Silt member. Gaswropods and ostracodes
are sbundsnt in this member in front of del-
tas, where in places they form almost & co-
guina,

" Clay member, Represents deposits of the
interior of the lake. Ostracodes seem to be
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Table 4, Summary of Prove Formation Molluscan Fauna,

{Data from Hunt, Yarnes, and Thomas, 1953},

{64} Valvatz utahensis

{338} Lymnaea utahensis
{37} Carinifex newberryi

{53) Amnicola longingua

(57} Fluminicola fusca
{64) Velvawa utahensis

Gravel Sand Silt Clay
Unidentified Unidentified gastropods
gastopods {73} Pisidinm sp.

{13} Physa ampullacea
{ 16) Physa lordi

{37} Carinifex newberryi
(46} Pompholopsis whitei

{58) Amnicolza sp.
{57} Fluminicola fusca
(64) Valvara wiahensis

(68) Oreohelix strigosa

L('?'F) Succinea avara

depressa

imore abundant and gasiopods fewer i tie ciay
than in the silt member. Commpnly there is 4
concentation of shells about a foot above the
base of the clay. Yen{in Huntet al., 1953}
believes that the environmental conditions were
much the same ag they are now in Utah Lake,
suggesting & habitat of rich aquatic shore vege-
tation, possibly & somewhat mamsily area,

Moliuscan fauna. Al of the published
records specifically referable to the Provo for-
marion are contained in the paper by Hunt, Var-
nes, and Thomas (19583). Table 4 summarizes
this fzuna,

Post-Bonneville { Post~-Provo) Deposits

Which of these two terms is the correct ong
hinges upon a sharper delineation of the term
"Lake Bonneville. " It is clear that both Gilber:
(1850) and Gall (1884) considered the Stansbury
and all later stages as post-Bonneville, thus de-
limiting Lake Bonneville at the Provo stage.
Some later writers have used the term "Lake
Bonneville” wo apply to all but the historical
fluctuations of the lake. In recent years the

term “post-Provo” has come inie wide usage in
the same sense as Gilbert’s "post-Bonneville. "
A complication arises from the fact thar it has
been demonstiated that the Provo shore line was
reoccupied 2 second time.. The term “post-Pro-
vo" is here 1aken to mean post-Provo 11,

A satsfaciory post-Provo suatgraphic nomen-
clature is yet to be devised. in all probability
the peried of tirne represented falls into the De-
glacial and Neothermal of Antevs (1848}, Ives
{ 12561} has proposed several lake stages in this
interval without corresponding suatigraphic ter-
minology. Generally, three bread categories of
sediments are recognized {(Munt et al., 1953;
lones and Marsell, 1858): (1} Alluvial deposits,
{2 Bolian ? silt, and (3) lake deposits.

During the summers of 1951 and 1952 six cor-
ing stations were occcupied by the University of
Utah investigators n the southern part of Great
Salt Lake. From these stations a to1al of 111
feet of relatively undisturbed sediments were 1e-
covered. The deepeet core penetrated 43 feet
inches beneath the bettom of Great Salt Lake.
The stratigraphy of these cores was reported by
Schreiber {19868, published abstracy, 1961) as a
series of "Hihic types” summarized in Table .

R
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Table 8. Summery of Cores from bensath Greay Salt Lake
(Dar2 from Schreiber, 1961

- S
| Lithic Type Environmernel Chiacmesisneg Fauna
Typical of a very salire eavitonment such as Abundant fecal pellets, brine
i the present Grest Salt Lake. High caibonate sarimp ega capsules.
conent.
Typical of deeper core rnwrvals, Deposited Abundant ostracode fauna and
' in & fresh-wawr o slightly brackizh lake. lesser numnbers of gastropods.
H Carbonate percentages abour 1/3 those of Chara cogonia.
l Typel. :
— R
Observed 11 oo of core 4 anly,
i Believed deposted o 2 low level lake None.
stage of 2 o 3 percent silinlty,

Schreiber believes thar the sadiment, of Typa Seravgraphic Units of Uncertain Position
1T were deposited during the Stanbiry stzye, 2pd
he reporis C- 14 dating of this stage 25 from 23,000 Little Valley, Promentory Mountains, Exca-

1o 13,500 years B, P. Me also botiove, the Type  warionn in Lirde Valley at the south end of the
{1 sedi were probably deposiied denvg the Promonary Range, Box Elder County, o mrovide
nie-Stansbury interplavial which was 2 iow Inke fill fou a rallroad causeway across Great Salt
stage poussibly near the Gilber Iavel. ajl of Lake revealed what is believed w be the most
S¢hreiber’s material, therafors, belorg wrhe comnplete exposure of Lake Bounevilie deposics
post-Provo period. w be diseovaed ta date, A mimeographed re-

_ poit on this aea was prepeied by FL I3 Goode
Molluscan fauns. Undoubtedly miach of  for the Sixih Anmual Field Trip of the Rocky
the earlier molluscan records which tack context  Mountain Secuon, Friends of
belong to the posi~Provo sequencs. Theis i no September 196G, Subseguently 2 brief zecount,
reason o doubt that the post-Provo fanna wiil ul-  withour diagrams, was published by Goode and
dmately prove to be very simmlar to the "Recent”  Eardley (1860}  The seciion contains “a pink

> Plelisiocene,

fauna. In the meanptime only the following can matrker bed, three or me soils, and two
be assipned to this time interval. ot thrae ach beds, one of whicio may be edguiva-
¥ ¥ q
leat to the Peavdoerre ssh {of the mid-continent
3 Anodonia nuttalliana Lea. "Post- region;, ywhicld render e secton extremely
& b
Bonneville, ® Call {1884}, atmactive for deciphering of Quaremnary chrono-
8) Sphaerium dentatam {Haldeman}, logy :n the eastemn Great Basin. " One of the
o { ) BY
"Post-Bonnevitle, " Call { 18%4), ash deposiss is said w be very sinuiar to the ash
18y Physa heterostrophsz {Sav). "Smi- found in the Saltair core at a depth of 558 fear,
( y prz {Say) p
fossil, " Call (1884}, The mollusks from the Litte Valley deposin
33} L.ymnaea stagnalis {L.> "Semi-fousil,” have not yvet besn reporied spon, but are in the
¥ B 4 ¥ | P
Call {18843, hands of D, W. Taylor {H. D. Goode, personal
(44 Helisoma trivolvis {Say). “Post- commurication, March 196713,

Bonneville, ™ Call {1884},
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San Pete Vailey. The siraiigraphy and con-
tzined molluscan faunas from the Gunnison Res-
ervoir deposit, Sanpete County {1.73 miles west
of §rerling) is discussed by Roy {1962). The age
of these deposits is not known, and 4t present
cénnot be correlated with the Usah Vailley se-
guence. Roy assumes te deposit to be of Wis-
consin age, probably of latest Wisconsin, How-
ever, he states (p. 12) that "Because of the sim-
ilarity of the Gunnison Reservoir assemblage to
that collected at a depth of 271 fzet in the Great
Salt Lake (Baltain) core, it may be pomibie o
consider these two assemblages a5 of the same
age. " This would congadict his asigoment of
these deposits to the Wisconsin since Eardley
and Gvosdetsky { 1960) correlate this depth with
tite Sangamon Interglacial. The motlusks re-
ported from the Gunnison deposits are:

Pisidium nitidum pauperculum

Sterki
Sphaerium sp.
Yalvats homeralis californica

Pilsbry
Gyraulus parvus {(5ay)
Peaan mwmiasa ST

A:m;&m SULETE \heo

Fossaria parva (Lea)

Physa gyrina Say

Promenetus exacuous (Say)

Sragnicola palustris (Miilien

Ferrissia parallela (Haldeman)

Helisoma trivolvis (8ay)

Succinea avara Say

Oxyloma retusa (Led)

Vertigo ovata Say

Discus cronkhitei (Pllsbry)

Retinella binneyana occiden-
talis H. B. Baker

Vallonia albula Sterki

The mollusks occur at irregular intervals and
in unequal distribution throughow the deposit,
They occnr in clay units in the lower two-thirds
of the deposit and in & sand unit in the upper
third.. No mollusks were found in any of the
roarl units, This material is deposited in the
collections of the Geology Depariment, Uhio
State University.

NO. 9, JAN. 1962

Deposits Outside the Lake Bonne-
viile Area: Bear Lake Deposits

Only one other Pleistocene )ake is known in
the two-thirds of the Basin lying outside of the
arez covered by the maximum state of Lake
Bonneville. For many years the peculiarly dark-
ened shells of several species of mollusks found
in great abundance on the beaches of Bear Lake
{northeastern Urah and southeastern Idaho) have
attracted attention and speculation as to their
age. A fairly detailed history of this region is
now available {Williams, Willard, and Parker,
1662). Three high level stages are described
and named. Evidence is pesented to show that
they were produced by physical rather than cli-
matic causes. A new formation, the Bear Lake,
is named and described. C-14 datng indicates
that the mollusks were killed in great numbers
about 8,000 years B. P. and the authors believe
that this time closely corresponds to the period
of high-level stages of the lake, The "great
dying” of the mollusk popularion appears 10 have
taken place at the rapid shrinkage of the lake,
shordly after ite gresizcy expangion, This daw
would seem to place the stages of Bear Lake dis-
cussed by Williams and coworhess in the post-
Provo portion of the Bonneville sequence, Shells
from & depth of 92-95 feet in a test hole i te
Bear Lake sediments gave a C- 14 date of 27,400
* 2,500 years. Further study is necessary before
correlation of the Bear Lake history and deposits
can be made with those of Lake Bonneville, Bea
Lake is unusual today in that it represents practi-
cally &n aguatic desert.

Molluscan fauna, Over the years a num-
ber of forms have been recorded from the Bear
Lake region as "fousil™ because of their peculiai
bluish coloration. The following is & summary
of this material.

(2} Anodonta californiensis Lea. Hen
derson 183 1b 109-113,

(3) Anodonta nuitalliana Lea, Chamber
lin and Jones 1928: 23, 28,

{4 Anodonts oregonensis Lea, Chambel’
lin and Jones 1929 24-25,
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T. 5§., R 1W. Hunt, Vames, and Thomas 178° 10", Eardley and Gvosdewsky 1960
1953 25. 1338- 1338,

(14) Physa gyrina Say. Uppet Bonneville (24} Lymnaca desidiosa Say. Bonneville
beds (White Marlj. Salt Spring Cresk, Utah. Marl {White Marl). Packard 1877 186,
Cail 1884: 18. {28} Lymnaea kingi (Meek). Bonmnevilie

{(15) Physa heterestropha (Say). Semi- Marl (White Marly. Salt Lake City, west
fossil {Post-Prove), Sevier Desert. Call side of Jordan River. Berry and Crawford
1884; 18. 1932 53-54.

(18} Physa lordi Baird. Provo fin.. clay {28y Lymmnaea palustris {Miilier). Upper
member. Near Utzh Lake, NE 1/4 Sec. 35, Bonneville Beds (White Marl), Near Salt
T. 58, R 1W. Hunt, Vares, aad Thom- Spring Creek, Utah. Call 1884 17, -- "Fos-
as 1953; 25. £il™ at-Bear Lake, idaho. Henderson 193 lb:

{17y Physa sp. {spp.}. Wizconsinan § stage.
Saltair core, sample 57, 178°8"-178°10".
Eardley and Gvosdetsky 1960: 1336-1328, --
Kansan stage. Saltair core, sample 140,
433" - 433%2.5". Eardley 2nd Gvosdewky
1860: 1336-1338,

Lymnaeidae

{19 Lymnaea bonueviiiensis {Caily.
Upper Bonneville beds (White Marl}. Kelion,
Fish Spring Valley, and near Willow Springs.
Call 1884: 18, 24, 28; Call 1886: 53-6. --
Marl deposit {White Marl}. South of Sevier
Lake, Millard Co., Utah. Hacgler and Graw-
ford 1938 25-26. -- White Marl., Whirlwind
Valley, Tooele Cp., Utah. Ives 1946: 185~
195, ~-- White Marl. Gilbert's Upper River
bed site. T. 10 8., R. 9 W., Tooele Co.,
Usah. Ives 1851 7817.

(20) Lymnaea caperata Say. -- Sanga-
moniar stage. Sample 82, 271%" - 271",

(33yLymnaes utahaens.s

109-113, -~ Bonpeville marl (White Mard),
Salt Lake City, west side of Jordan River.
Berry and Crawford 1932: 53-34. -~ Wiscon-
sinan I stage. Saltair core, sample 57, 178°
8" - 178" 10", Eardiey and Gvosdetsky 1960:
1336~ 1338, -- Yarmouthian stage. Saltau
core, sample 127, 38775 - 3977 1. Eard-
ley and Gvosdetsky 1960: 1336~ 1338,

{30y Lymnpaea proxima Lea, “Fopsil™ ar

Bear Lake, Idaho. Henderson and Daniels
1917 58,

(-)Lymnaea stagnalis. Semi-fossil

{Post-Frovoy. Call 1884 17,

(3l Lymnaea stagnalls appressa (Say).

White Marl, Sevier Degert. Beker §11 146~
147,

{32y Lymnpaea sumassi Baled. Urper Bomme-

ville beds {White Marly. Madin Puss. Call
1884. 18.

(a1, “Fossil®
Socki 1909

at Bear Lake, Lda

Eardley and Gvosdewsky 1960: 1336-1338. -- 142, Henderson I vho-iin and
Yarmouthian stage. Sample 139, 428°7" - Jones 1825 143-1 erlar 17-
428° 10". Eardley and Gvosdetsky, 1860 79; Headerson fannevitle

1336- 1338~ -Kansan stage. Sample 151,

Mari ( White Marid, son Cake 00 west

463*10,.5" - 464°0.5". Sample 141, 435° side of Jordan Hiv oo aford
11" - 436" 1", Eardley and Gvesdetskty 1960 1932; 53-54. -- sily womber.
1336-1338, Penver and Rie & F corner

{2l Lymnaea catascopium Say. Bonge-
ville Mari {White Marl). Packard 1877: 166,

(22) Lymnaea cockerelli (Pilsbry #nd Fer-
riss), Kansan stage. Saitair core, sample
141, 435" 11" - 438" 1", Eardley and Gvos-
dewsky 1960: 13368~ 1338,

{23y Lymnaea dalli {(Baket). Wisconsinan
[stage. Saltair core, sample 57, 178° 8" -

(M) Lymnaea

Sec. 26, T © 5% W Hunr, Varnes,

and Thomas %53 2%

st Borne -
ville Terraca (B “omile NW
Camp Witliams, nu

line. Crawjiord ay
-- Laufen st
107 - 837 18,

¢, saode 19, 38°
Gvoasdaghy 186G

Fardies
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1336-1338, -- lllinoian stage. Saltair core,
samiple 115, 358" 8" - 358" 10", Fardley
and Gvosdetsky 1960: 1336-1338. -~ Yar-
mouth stage.  Saltair core, sample 137, 425°
17 - 428 37, {2 speciesy. Bardley and Gvos-
desky 1960: 1338- 1338, -~ Kapcan slage.
Saltair core, sample 140, 433" - 433" 2,57,
sample 153, 463" 10,57 ~ 464° 0.5"; sample
162, 493% 8" - 493" 11", Eardley and Gvos-
dewky 1860 1336-1338.

Planothidae

{(35) Armiger erista {L.), Sangamon siage.
Saltair core, sample BZ, 87174% - 271" 6",
Eardley and Gvosdetsky 1960. 1336- 1338,

{38) Carinifex atopus Chamberlin and Jones,
“Fossil” ar Bear Lake, Uwsh. Chamberlin
and Jones 31929 156-157, Henderson 183 1a;
-8

(3N Carinifex newberryi {Lea}. "Fosil”
at Bear Lake, Utah. Sverki 1909 147; Cham-
beriin and Jones 1929 165- 156, Henderson
16315 77-7%, Henderson 193 1h: 109 113, -~
Prove fm., clay member. MNear Urak Lake,
NE 1/4 Sec. 35, T. 8 8., R. 1 W. Hunt,
Varnes, and Thomas 1853: 25.

(39 Gyrauvlus circumstiriarus (Tryon).
Laufen stage. Saliair core, sample 28, 447-
44° 2" Eardley and Gvosdetsky 1860: 1336
1338, -- Wisconsinan | stage, Salrair core,
sample 57, 178° 8% - 1787 10", Eardley and
Gvosdewsky 1960: 1338-1338. -~ Yarmouth-
ian stage. Saltair core, sample 119, 386" -
366" 2", Eardley and Gvosdetsky 1960, 1336~
1338, -~ Kansan stage. Saltair core, samples
140, 141, 153, 162, Eardley and Gvosdetsky
1960: 1336-1338,

{40y Gyraulus parvus {S5ay). "Fossil” at Bear
Lake, Idaho. Henderson and Daniels 1817: 50.
-- Laufen stage. Saltair core, sample 33, 75°
107 - 15" 12", Eardley and Svosdetsky 1960:
1336- 1338, -- Wisconsinan 1 stage. Saltair
core, sample 50, 1568 6.5 - 155" 8.5™ Eard-
ley and Gvosdetsky, 1960: 1338-1388, -~ Yar~
mouthian stage. Saltair core, sample 129,
402% 1.5" - 4027 3.5, Eardley and Gvosdert-
sky, 1960: 133§-1338.

NO. 8, JAN, 1963

{43} Gyraulus vermicuolarisy (Gould). “Fos-

sil at Bear Lake, Utah and Idaho. Henderson

1931b: 108-113. Bonneville Marl (White Marly,

SaltLake Cizy, west side of Jordan River. Ber-
ry and Crawford 1832 53-54,

{42} Gyraalus sp. {spp.}. Wisconsinan I stage,
Saltair core, sample 49, 145° - 145' 2" Bard-
ley and Gvosdetsky 1960: 1336-1338. Sanga-
mon stage.  Saltair core, sample 82, 2714
- 271" §". Eardley and Gvosdetsky 1960: 1336-
1338, lllinoian stage. Saltair core, sample
115, 358" &™ - 358" 10", Eardley and Gvos-
detsky 1860: 1336-1338. -- Yarmouthian
stage. Saltair core, sampie 127, 397' 5" -
397" 77 sample 128, 389 5", Eardley and
Gvosdewky 1960: 1336-1338, -- Kansan stage.
Saltair core, sampie 142, 437 2" - 437" 4",
sample 151, 463" 16, 8" - 464° 0.5". Eardley
and Gvozdetsky 1960. 1336-1338,

(49 Helisoma trivoivis (Sayl., "Fossil" at
Bear Lake, Idaho. Henderson 193 1h: 109-113.
-~ Post-Bonneville {Post-Prova), Sevier Desert,
trak, Call, 1884: 16. -~ Upper Bonneville
beds (White Mark Mear Salt Spring Creek,
Utah, Call 1884: 16. -- Bonneville Marl
(White Marl). Salt Lake City, west side of
lorden River. Berry and Crawford 1932 53-3

{45) Helisoma sp. Uppermest Bonneville w-
race (Bonseville fm. 7). Half mile NW Camp
Williama, near Urah- %alt Lake Co. Line.
Crawford and Chorney 1944: 135-138, - Lau-
fen stage. Saltair core, sample 33, 75" 107 -
T5' 12" Eardley and Gvosdesky 1960: 1236
1338, -- Wisconsinan ¥ srage. Salair cors,
sample 49, 145° - 45 2", Eardley and Gvos
detsky 1960: 13381338, -- Yarmouthian stage.
3alteir core, sample 128, 389" 5§ sample 1
428" 77 - 428° 107, Eardley and Gv K
1960 1336~1338. -- Kansan stags. Saluac
core, sample 140, 433" - 433" 2. 5", sample
141, 435° 11" - 438" 1", sample 151, 463
106.5" - 4847 0, 5", sample 162, 493" 8" -

463" 117, Eardley and Gvosdeisky 1960 1330~
1338,

(46) Pompholopsis whitei Call. Proveim.
ciay member., Near [Tiah Lake, NE 1/4 Sev
38, T. 568, R, 1W. Humt, Vame: and Thot

as 1083 €5
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{47y Promenetus exacuous (Say). San-
gamon stage. Salwair core, sample 82, 271°
4" - 271" 8", Eardley and Gvosdewsky 1660:
1336-1338, “Fosil” at Bear Lake, Idaho.
Henderson 1931h: 109-113.

(48} Promenetus umbilicatedlus (Cock-
erell). Kangan stage. Saltaun core, sample
140, 433" - 433" 2.5". Eardley and Gvos-
detksy 1960: 1338-)333.

Ancyhidae
(49) Ferrissia sp. lilinoian siage. Saltair
core, sammple 115, 388 8" - 458" 10",
Eardiey and Gvosdewky 1960: 1336- 1338,

Amnicolidae

(o0} Amnicola cincinnatiensis (Anthe-
ny). Bonneville Marl (White Marl)., Floor of
Ciinton’s Cave pear Lake Point, Tooele Co,,
Utah. Packard 1887: 166.- - Upper Bonne- .,
ville beds ( White Marl}. "Various focalities
in Urah, ” Call 1884: 20-21. -~ Marl (White
Marly. South of Sevier Lake, Millard Co.,
Utah. Hasler and Crawiora 1938 25-%26. -
Benneville Terraces (Bonneville fm, 7). Pils-
bry 1899 122.

{-}JAmnicola decisa Haldeman. Bonpe-
ville Marl { White Marl}. Bottom of Clinton’s
Cave, near Lake Point, Tooele Co., Utah.
Packard 1877; 1865,

{72} Amnicola limosa Say. Bonneville
Marl {White Marl}. Packard 1877: 166,

{53y Amnicola longingua Gould. "Fossil
at Bear Lake, Utah and Idaho., Henderson
193 ib: 109-113. -- White Marl. Whirlwind
Valiey, Tooele Co,, Utah. Ives 1946: 195-
189, -- White Marl. Gilbert's Upper River
Bed site, T, 10 5., R. 9 W., Tocele Co.,
Utah. Ives 19583 787. -~ Provo fm., silt
member. Denver & Rio Grande R.R. cut, SE
corner Sec, 26, T. 6 8., R. 1 W,, Utah Co.
Hunt, Varnes, and Thomas 1853: 23,

{3} Amnicola porata (Say}. Upper Bon-
neville Beds (White Marl). "Various locali-
ties. " Call 1884: 21.

{96 Amnicola sp. (spp.}). Wisconsinan i

Saltair core, sample 59, 186° §" -

®

tage.
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187°. Eardley and Gvosdewsky 1960: 1386~
1838, -~ Yarmowthian stage. Saltair core,
samnple 128, 3%9° 5", sample 129, 402° 3.5"
Eatrdley and Gvosdewky 1960 1336-13335, --
Frovo fm., clay member. Near Utwah Lake,
NE 1/4 Sec, 35, T. 5 5, R. 1 W. Hunt,
Varnes, and Thomas 18583 25,

(57} Fluminicola fusca (Haldeman). "Fos-
$il" at Bear Lake. Sterki 190%: M2, Hender-
sort 1831h: 109-313. -- Bonnevillc Marl
(White Marl). Packard 1877: 166. -- Upper
Bonneville beds {White Marl}. Kelton; Snow-
ville, Box Eider Co., Utah. Call 1684: 21,
=~ Bonpeville Marl {White Marl). West side
of Jordan River, Salt Lake City. Berry and
Crawford 1932; 83-54. -- Prove im., silt
member. Denver & Rio Grande R.R. cut, SE
carner Sec, 26, T. 6 8., R. 1 W. Huni,
Varnes, and Thomas 1963 23, 25. -- Provo
frm. , clay member. Near Usah Lake, NE
1/4 Sec. 35, T. 56§., #. 1W. Hunt, Varnes,
and Thomas 1953: 23-25.

{-yPomaviopsis lapidaria Say. Bomne-
vitle Marl (White Marl). HBottom of Clinton’s
Cave, near Lake Point, Tooele Co., Utah.
Packard 1877: 168.

(59) Pematiopsis Justrica Say. Bonnevil-
le Marl (White Marl). Packard 1877. 186,

Vatvatidae

(62} Vaivata humeralis (Say). Laufen
stage. Sample 33, 75 19" - 75% 127, sample
37, 88" §" - B8° 8". Eardley and Gvosdewsky
1860; 1336-1338. -- Wisconsinan [ stage.
Sample 49, 145° - 145" 27, sample 50, 155°
6,57 - 155" &.8"; sample 55, 173747 - 173"
&", sample 57, 178" 8™ - 178" 107, Eardley
and Gvosdemsky 1960; 1336- 1338, -- Sanpa-
menian stage.  Sample 82, 271747 - 273 67,
Eardiey and Gvosdesky 1560: 1336-1338.
Yarmouthian stage. Sample 117, 363" - 363"

2"; sampte 118, 366° - 366" 2", sample 127,
397" 5" - 387" 1", sample 128, 389" 5" sam-
ple 128, 402%1.5" - 402° 3,57, sample 139,
428" 7" - 4287 10", Eardley and Gvosdetsiy
1960: 1336-1338. -- Kansan siage, Sample
140, 433" - 433" 2. 5" sample 14%, 437" 2" -




{84) Valvatra utahensis {Call).

(66 Valvata virens Tryon.

(76) Vertigo ovata {Say).

STERKIANA

4377 4" sample 151, 463° 16,57 - 464° 0. 5";
sample 153, 468° 107 - 470°; sample 162,
493% 8% - 493" 117; sample 174, 534" 10.5%
535°. Eardley and Gvosdetsky 1860: 1336-
1338,

{63y Vaivata humeralis californica

Piishry. “FPoseil” at Bear Lake, Utah and 1da-
ho. Henderson 1831h: 109-113. Bonneville
Marl {White Marl}. Packard 1817. 166. Salt
Lake City, west side of jordan River. Berry '
and Crawferd 1832: 83-54.

W

at Bear Lake, Idahe and Utah. Henderson
1931b: 109-113. Bonneville Marl (White
Marl). Salt Lake City, west side of Jordan
fiver, Berry and Crawford 1932: 53-34. -~
Laufen stage. Sample 33, 75° 10" - 75° 12"
Eardley and Gvosdetsky 1960: 1336-1338, --
Wisconsinan [ stage. Sample 48, 45° -145'
2" sample 50, 165° 5,87 - 165" 8.9". Eard-
ley and Gvosdewky 1660: 1336-1338. -- Yar-
mouthian stage. Sample 128, 402° 1.6" ~
402* 3.8". Eardley and Gvosdetsky 1960:
1336-1338, -- Provo fin. , sand member,
Uiah Co., Sec. 3%, T. 4 §., R. 1E. Hunt,
Varnes, and Thornas 1953: 23. -- Provo fm.,
clay member. Near Utah Lake, NE 1/4 Sec.
35, T. 558, R. 1 W, Hunt, Varpes, and
Thomas 1953: 25.

Semi- foesil
{Post-Provo}, Sevier Desert. Call 1884: 21,

Camaenidae

{68) Oveohelix strigosa depressa (Ckll)

Provo fm., silt member. Dry Creek, just be-
low town of Alpine, Utah Co. Hunt, Vames,
and Thomas 1863: 24.

Endodontidae

(78) Discus cronkhitei anthonyi Pilsbry.

"Fogsil" at Bear Lake, Idaho and Uizh. Hen-
derson and Daniels 1917: 58; Henderson 192 ik
109-113. :

Pupillidae
“Foesil"? at
Bear Lake, Idaho. Henderson and Daniels.

1817: 58.
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] Succineidae
{77} Succinea avara Say. Frovo fm., silt
member. Dry Creek, just below town of Al-
pine, Utah Co. Hunt, Varnes, and Thomas
1953: 24.
(78 Succinea lineata W. G, Binney.
Bonneville Marl {(White Marl). Packard 1877;

166,
{79) Succinea sp. {spp.). "Fossil™ ? at Bear
Lake, Idaho, Henderson 1831b: 109-113, --

Sapgamon stage. Saltair core, sample 82,
27174" - 271" 6. Eardley and Gvosdetwsky
1960: 1336-1338.
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HELICODISCUS ROUNDY! (MORRISON)

LESLIE HUBRICHT

in my recent paper “Drift land shells from
the Red River, Arkansas” (Sterkiana 8: 33-34)
I listed two new species of Helicodiscus,
£ite of these, of which there were five speci-
mens, was a very small, tightly coiled species,
only slightly larger than Punctum minu-
tissimum (Lea). While the above paper was
in press I succeeded in removing the dist from
the apertures of the shelis and discovered that
there was a pair of teeth within the aperture.
This discovery enabled me to identify them as

Paravitrea roundyl Morrison. Having
examined these specimens I feel that this spe-
cies belongs in Helicodiscus rather than
Paravitrea,

Three shells which 1 had collected in 1834
from Pleistocene silt, one mile northwest of
Collinsville, Madison County, Hlinois were
found 1o be Helicodiscus roundyi. One
specimen had three pairs of teeth within the
aperture,




