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ABSTIRACT

PELECIPODA FROM THD LOWWE FOX HILLS PORRATION
{UrPin CERTACSOUS) OF ORIGES CTRNTY, HORTH DAROTA

mm:mmwwmmgmmmmumr.m
AL T T L
, The Pox Aills Pormationm iz famons County, North Dakota, sensisis
atage.mmw:mmuwmmmmwsmumm
shals interbeds, In 2amons County, the four members, Trall iy, Timbder
Lake, Ballhead, and Colgats are not as dietinet lithelssieally ss they
are in the areas from whish they wers desoribed; thus, the unit has Meen
smbdivided into a lower pari consisting of crossbedded zand and sanistons
vAth ealeareons, fossilifercus somcreticus snd an upper part consisting
of interbeds of buff sand snd choselate shale,
mmmmmm,mhnwumm”t
the overdying Fox Hills Pormstion have resulted in several diffarent
dofimitions of the eontant. The most censisteni eriterion for defining
the contast in Zmmons County 1s & Zone of Jarosite below the lowest
fossiliferous ooneretion layer. Thw base of ihe jarosits sone has been
srddirarily selested as the division batween the two fmm-
Twsaty-tuo species of peleaypoda were identified frow the sanovetions




a8 olay toulders along the strand 1ine of the Pox Mills Sea ant were
iater transported to thedr site of Jdeposition farther offshore. The
regressive Upper Cretlasecus seawny.
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I wish t0 thenk D, Wilsen K, Lajrd, $tate Geologist of Sorth Dekets,
mmmmmnmummmm
£3834 proowdure, Ur, P. D. Hollamd, Jv., Assosiate Profeseer of
 awolegy s¢ the Univarsity of Warth Dkots, mede inweluahls suggeetions
during both field work and preparation of the mamserdpt, Dre, W, M,
Nours, Asscodate Frofessor of Geslogy, sed O, O, Waseler, Frofesser of
BMology, were kind encagh to sriticise the mssuseriph, During the
fisdd study, Dr. X. K. deage, Assosists Professwr in Ovology 8t Tale
Untworsity, condnetad an entovsive f343d 4rip throngh the tyoe aves of
the Pex fills Formatisn 1o Sowth Dekats, iAbowt Ms ald, stratigveshis
tanparison with the Lype ares weuld have Desn fer sore difficult,

iv




IenQiugTIon

PG~ e Fox Wills Pormation in Horth Tokota and odjnonnd
aross contslng gn amndant mollvscan fsone which has vreselived 1534)
study sines the olassle work on the Jemosole and | 5 Systems
of 1962, while employed Ly the erth Dakots Seclogheal Zurwvey, I ande
extensive collestions of fossils froe the Pox ALlls Formation in “mmoss
Sounty, Borth Dakete. Ihis materdal w1l form the framsunec of & atady
of the palaomiclogy of the fax 33ile Forsation in Yorth imkoits of wulen
e procent work on the Felecypoda 48 a part, Ihe rismwry surioss of
mmwmmammwmmw@&am~mm
mwmmmwmmm Secondly, the ccouwrrenwe of
the aajority of the fosails in consretions sAll bo diacusecd with
regard to the ccology of the forsetion.

eordral part of Jopth lalwta; it 12 bounded on the west by the “issouri
diver, on the north by Swledgh Sounty, on the sast by togsn smd Helndosh
Gounties, and on the south by South Dmkota (Pige 1). ihyslosraphienlly,
it llas An tho Jotesn lope disiriet of the glaciated Missourd Platosy
wotion of the Ureat MAedns provinos (Claytom, 1952 1963 , 1. 14,
Appromiemtaly 207 of the ares of the county is sovers: Ly Tledotosens
wrposed ot the surfsce or beneath very thin sodl cover, In gross
&W. the couniy is 2 suture plztemn which hes only resently boen

: ily disseoted slong ite wostern dowder by the “loeowrd Wwer

:
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Fig. 1. Index sap of Zwmons founty, Norih Daketa.




and ite irimiories. Yhe romllt io a gently volling yrairis, seldom
adth velief 1n oxcane of 100 foet, ersert shers diserctsd by the thres
major Writutaries to the Assourd Wiwer. Mheos tridutarieseiodger
Crewk, Joover lrosi, and idttle Seaver Dreekeerrovide the oaly netural
outerops of bedrack in the omunty. {ther outorops are mostly the remull
of higmey develoment.,
e elimmte of the sres s semiearid with rainfall sveraging
, mimptaly [ifteon inches rer yesr. The soonemy in entlirsly
agrarisn. Jeveral retrolens prospests have been drdllsd on the southe
- sant flank of the Wlllisten "asin in “wwons CJounty et no produetion
‘hag seen estebiished, A possinle future source of incoms mlght result
in exrdodtstion of sxtonsive valoands ash deposits that secur in the
o Wils Fyrmation in esslern mmons loundy. Fell detalls of thia
dogooit have been rublished by danta {1262},
SRE EERawehe sariiost work on the Upper Urelageous in
d by vwek (1370, ricr to this time
the Jrotacesus and Cenosede Tormaticns i the srea had been subdivided
lmto five walls, of whish the Dox ills sandetone was uwnid momber five,

Meockts wrl, rlsseily pa
seiieote? Supdmg soveral stadies rrdor %0 that Mms.,  Tyne apecimens
al swversl a%im alliestod by myfim axt doscrided in this work are
racoreie’ from tie vielnlly of lomg iske. e loeatlon of thia tyre
aron 1s #A21 woawwn, although I am confident that, LT the present
vty Lok An Jarlelgh Jounty i the losality cited, the name was used

RO OEANGS ¢ 2,3 2 o0mNensIun ¢

in only 3 very goneral seose,
of Long loen, Turlsigh Jounty, that could have ylelded the fsumm deserided




from “mek's "Long loke%, his i3, howewsr, ths only ovldenee merdiniis
shat any of Uw meterdal solleciad Wy the early workers unz s Soe
hesons Coanty. in 1912, Leonsydd mi;ﬁim 2 goclogie nar
auntrnl rovtion of dorth Jskota in whish the extent of the . Lewrs,
Fox RiLls, and Lanse Formations ars shown in Jwone Sownty. v
allowtinge for more modern intarorstigtions of the formational bonmiarier,
Lospard waz far too conservaiiwe An pordrayise the ewtemt of tho oz
M1 in the sounty. Following lsonard®s work, Stanton (3997 noted
the resense of velcanie ash in the aren sorvounding linton. fotaly
wamﬂwm%wmmﬁﬂw}mm ‘mpgns Toanty.
his was amﬁy an extenaion of sl ;:Wslg dons by Snlwwd
and others (1914 An Sloux Coenty, ond Dalrd and Yitehall (902 in
southern Morion Joumty, Mlaber not only drew a goslogle sep of the
county 'l aloo constroeted a structursl sontour mac of e some
aret. Slthoazh the geologic map bRz reowed to he rellable Ath repard
o arsal sxlant of the bLedrogk, the mirushwre &5 mapred comnt i
teated In the fladd,

¥ollowing this work, Swarearm (10568) staied the tagtroonda of
the rierrs Tormation in Jesman "mk, 3/8 af a mile soutisost of linton,
forth Uskota. his outaror, loeated im i, vese 17, Yo 136 Ha,
e PE ey &2 @ sisep outbank mn the south side of Jeawdr Cresh.
Ag it 12 the dest looalitly is oontral Sorth Zakots Lo sos the Tlerves
Fax FJls eontact, the culeror has oeen mush stadlisd, The gradatiomsl
mature of this contact has resulisd in almost oonsiant confiist with
ragard to placswent of the cortast. A mure somplete roview of his
problam 1z glven below. Jaffice $2 20 say here that I belleve the

of O oebhlhe
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pox Hills Formations This would be more consistont with the mer:
aatindtion of the lover 1isdt of the Ffax Hills,




$s aade up of the Plevre, Fox Hklle, and Hell Creci Fermeations in
the Cenosods Zywten. In reaponse o reglonmal stveaturs, the units
have & poneval dip of 20 feet per mile 2o the morthwest (Pisher, 1952,
ple 2} The steatiprapbis eolunn showing rodies sropping out at e
srfase 15 shown in Pig. 2.

is the strustare in the sres Lo mininel, the topography in the
15shology of the units sxpesed. Prom T, 134 N, to the soutbern
part of the lower Fox HAlls Perwation (Fig. 3). Sevoral thiek, oale
preannt genaral land sarfeoe. Above the pweral land surfaoe,
 bettas and msll hills are forwed in the upper Fox Hlls wiile the
lower purt of the sestion 48 expeond sleng vallay walls, Nerth of
Te 134 ¥, the Fox Bills Yorsation erops cut lese frequestly and the
of the Hell Creck 15 suoh that 4t mormelly supports minimal vegetation
38 part of the suunty then farider ssuth (Pig. 3).

Vet of 2. 76 Wa the dondnant topographie fsatwres are glasial
&a erigin and the offest 1» a mors wiblusd Sopogrsphy then &a the
watern part of the oounty,




(1953}‘

PLEISTOCENE Om20 F‘Emn‘ TILL AND QUTWASH
nnonball Owi10 PEET = BUFP, GROSSBEDDED, KEDIUN !
Y Co g’mmm SAND WITH SOME GLAYSTONEs MARINE ;
r‘! |
0 FERT » LI U SHAL) » et
/_g_l.ud!ou z,f,..
. 270 FEET « GREY ls;g‘ g‘nrgonnxa SHALS,
LIONITIC SHALE, RREGULAR
Hell Cresk o - RUNINOUS GONCRETIONS GOMMON IN LOWER
FART
(23
a
8
4
b
(%7
260-360 FEET - MEDIUM TO PINE GRAINED,
SROSSBEDDED, BUFF 70 REDDISH SAND WITH
Fox Hills  SOME INTERBEDDED CHOGOLATE SHALE; LOWER
PART DAEDOMINATELY SAND WITH FOSSIim
IFEROUS LINESTORE COWGRBEIONS; UPPER
FART MOSTLY INTERBEDS OF SAND AND OLAY
Plerre 90 FEET ~ BLUZ GRZY AND GREY SHALE

f .zgswﬁmmcmtmnefmmwtmmmy‘
-, » vith the exception of that of the Fox Mills, are taken from




Fig. J. View of the topography developed on the lower part of the Fox
{ills Formation in Ymmons County, North Dakota. The ricture was taken
from I, 134 N,, looking southeast.

A - - - -

fig. 4. View of the topography developed on the Hell Creek Formation
in Northern mmons County, North Dakota, The picture was taken in
Section 20, T. 136 N,, B, 78 W,



Barrs Tocsaiisne--Te Plerre Formation wss nueed by Neek snd

dont (1862, p. 9, H3B) for sapoourss neer old Ft. Marve in sither
Stanley or Haghes Oounty, Souwth Dgketss {(The prestise losation is
agpareutly unknenm). Sebesquently the upit has heen cubdivided imte
expoend in Dewons County. Pisder (1952, p. 8) indiestsd that the
Nobwidge Houter say be present st the sarface 18 the sxtrems sowrthe,
ik Batte Zenber 12 & Hluewgrey, mowoslosrecus, Fissils shals thet
may e locally gypeiferouss. In South Delets, whare it hes besn sore
thoreughly studiad, the mewber rarely produces fosells (Waage, 1961,
Pe 23201 Daluanitells sy« 59 the only speades sommenly evcountevod
{Ordan, 1982, p. 32).

Following Fisher's plecessnt (1953, p. 9) of thw Plerredox
#1ls contaes, Cvasowrs (1956) sansidered the cenerstion layers in
Ahan 1isted a rather large ssite of gastropads and sentionsd other
mollusks from the mesber. As WAXl be dissuseed delow, I balieve the
sentast was placcc higher An the svetion by both Plsher (1952) and
Ovancars (1936) than wedern fnterswetation sllows, Altiumgh the
Ferre Yormaiien 1o present st the surface in sany piaces in Ruons
Coonty, ths only sxpasnres that ere mot obscured by wegetation are is
the visdnity of Listen, DOstalled exsmioation of these exposares
¥islded only & fav woldswtifichle peleayped fragmemis, AL Seemen
Park, Fisher (1952, pe 3) reperted 135 fest of Tk Dutte sodiments;
Bowewsr, 17 the eontaut 38 plased balow $he sbove menticmed somsreticn




Sayews, the rewlt L5 a vedustion in thickness of exposed Plerve
muwmmawwuma

awmmwmmmawmmm
dons 9o the units, Neek (1576, p. movwwvl) smerised the prodlas

ﬁmmmm is mparatad LLrunglpe
Wmummmmmgﬁwgm“.

4% shat time 7o definite statenent was made with regard to the
seitericn used to deterwine the exast contast and 1t wss sbyply plased
poastile plecemsnt of the sontest below (s Jeyer. Fisher {1952,
P 9) dafined the evstaot in Awons Commty in relatiss to the loww
s plased st the top of thot sons, Theos somsretions sve sbewl two
fort Delow the Bighews bemtenite,” This futwrpestetion 45 not in
wcord with slut of & vomdties of the Rocky Mountain Asseelatieon

of Potpoloun Omslogista (1932, p» 702903) which ounciaded thad the
sontast should be drewn st the "s o « Dorisen delow which the seation

1s



"

ags, and sbove whlsh the seetion shanges rapidly Lo & Wff to drown
mmwwummwmd
stng the sam gemeral definitlion, Mergan and Petah (1985, p. 10)

e R PR

e Tk1e 1o mave. saniy material of yeliew or Derf vooe)

T e P S e

satervel the sontact was assomed 50 Do sbout intersediste

mmwmummmmmw
 Thay wers unable to plek sn sunst contact and rescriod to the base
 of the "bentomite* for strvetursl mapping purpses, The *bemtonite*
disoussed By Norgan and Petoh bas sinee besn shown (Wasge, 1961, p. 273)
te be jarcsite, a hydrous iron sulfste whish is dull ysilow to ysllow
tvoun in eclor, It norwally sovurs as druses of mimute erywtals whioch,
conbdned with the dull lustre give the sbneral an earthy sppusranse.
Vaage (1961, p. 232) solves this problen by designating the contsot
&% the base of the Jaresite (beatenite of Norgan mal Peteh) in the
suwe srex. In Seemas Park the first ceourrence of jeresite is ten
fest below the Iowsst coneretien layer. It then Dedomes move vommsn
uotil 4t forme persistent beds two to three inches thick shove the
et conoretion layer.

The gradational paturs of thia contast by defisitien wakes
designation of en exeot 1ioe of demsrkation impossible. It is, hows
weer, advantageous 1o be abls %o select some arbitrary oriterion, or
S6t of eriteris, which silow the fisld geologlst te looste himeslf
- stratigraphisally.
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| With this in mind, I kave ueed the hese of the first cecurrense
of jarosite to ssrk the base of the Wox Hills Pormstion in Emmons
Ty o mmuwmu&mmmm

 done in Seath Dalovba, 1% 4 alazo stremsly valuakis in Tomons Conaty

whiore one can aatioipats proximity to the contset, ewen in aress of
po0r exposures, swrely by the pressses of Surosite pods ot the sarfuce,
Parther, 1% restriots the oecurrenne of cemoroiions to the Fex WMils
fosxiliferens unil,

sodt Seyden (1862, p. #19, 827) for expooures in the Fox HAlls in

South Dakotn. The location of the Fux Bills is the 4ivide bDetwsen the

~ Cheysnne and Noresu Rivers, South Dalkote (Neeh end Haydes, 1862, p. 127).

As the aren names by Neek and Hspden does aot provide a somplote
seotion of the formation, Weags (1961, p. 230) has redefized the type
loaslity %o inciwde parts of Dewey, Corscn, and Ztsbasch Counties,
South Dakota. A eomposilte ssetion of the undt oan be pleved togsthor
As this ares. 3ince the naming of the forsstisn, four mesbers have
Trell CALy Mouber.eas lowewmont sesber of the formation, the
Tratl Cliy Member, vas sased by Mergan and Pebeh (1985, », 13) for
sxpomres at Trail City, Corsen County, Sceth lmkota. They deseride

the unit as ", ., . wsually 3 sandy trosw or buff elay sear Ats dase,
beconing mors sendy 15 365 upper perts mear the sontest with the
layers of dense, biue Jimestons comoretions with saniy ®Jeciets®.
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These sonerstiosns ave baing studied in the type area %y X. M. Waage
(1962, oral commnioation) who has thus far boen abls %o trooe wix
pogcretion layers over a eansidarsble part of the typs area. Tie
sad Bave boon 5o mamed. The Serm "sene® has bess saed (Weage, 1961)
in referenss 10 these layurs ut this 38 mob 4p Yeevdng wWith sdther
the dafiaition of A'Crdipwy (V852) or that of Oppel (1056.1558), The
mors penaral term, layer, s used by the writer borein. he following
somretian "sorws® have hosn rosogaized Ny Waage (1961, p. 273.2M)s
:mﬁmmwumwmmwm
m.mmmmmmuwmmmm
penr 1Anton.

Taomet, mmfwmmmwwm:mm
of the tun unfts lies 15400 fert ahove the Protossrdis layer. 1Li¥hoe
 legleally, sithough they somtain ns fuesils, the ooncveticons of thie
_mm«awﬂmmmw,mmn
mmm




L

5. The [iscososphites SRTRSiZuS “sons”, centaiming D. MUERSADNS.
ooeurs near the tap of the Trail City Member, Ihis 1» the mest
discontimous layer An the type area,

Thals, unfortusstely, is net the sutive pleture. ‘aage (1961,
;.,m)mmmmmumammum»
their snalosing satrix changes laterslly; therefors, correlation dy
any means other then direst trasing s difftoult. Some of the fose
siliferons conoretion lnyers Deoone Barren &3 they are trased laterslily
while the emelosing ustrix may obange frem sandy silt teo ssnd. Purther,
the layers sre not idenstified strictly on the basis of the fossils
mentionsd sbove. The nemss applied 1o the liyers are mevely taken
foom fossils in thelr seme, Ossurvenve of spesies of Disvosgarhites,

& genus pressntly being revised (Waage, 1962, oral sosmuniostion), is
fsportast in making exsst distinetions betwesn layers. The contect
of the Trail ity Nember with the owerlying Timber Lake Nesber i»

desigoated (Wamge, 1961, p. 234) as & thin bed of highly glsuscnitic

Timber Lake Nembor.esIhe Tinber Lake Nember was nawed for expomires
in and around Timber lLsks, Dewsy Cvunty, South Dakots (Mevgan and
Fetal, 1985, ps 15). The lowsr part of the unit consiste of gresnishe
yollow, sedtun graimed, frisdle or uncemssnted sandstome while the
spper part s charactearised by thin bede or stringers of erengs to
trown, wll censnted, limondtis cleystons in a matrix of buff sund,
The proscnoe of diseontimens, browswesthering ledges of salesreously
oomented sandstons males st least the upper part of the wedl resdlly




finer graimsd 3s it 15 trased westesrd in the type area (Vaage, 1961,
po 236}« The fuuna, chavacterised by an abundanes of Pheris libguae-
formia *nd phemodisens lewticalarhs, oocurs for the woet part in
punky, rod-westboring, limsstone comorviions in the lower part of
the monber, Foesils in the upper Tisber Lake are rarer then in the
mmamm;ma»mwmwm
Ealveeniies zalor.

¥otablo $n the uppar Timber Lake Member sre o muder of oale
ssrecunly somonisd, sandistone lodges, In isclated sutoreps the
dmpression 45 galmed thet these hardsr sandstans layers would be
sasily traventle, but Morgan and Feteh (1985, p. 17) peint cod that
"sanistoues are often lestisular snd echange rapidly on strike, doth
88 to thickomas and 1ithologlo oharsster.® This fest restrists their
ase a8 stratigraphie maviers to very losul sreas.

Bellhead Mesher.-«Overiying the Timbor lake Weaber 13 & sequence
of interbedded olive-dral shales and thin sends named the Bullhead
Hember by NMsvenson (1936) for sxposurss in the Dullbesd padrangls,

15

Corwen County, South Daketa. The sequenee had previously besn referved

$0 a3 the "Sanded Seda® (Norgan snd Petoh, 1945; Fisher, 1932},

Although pslecstologic svidence indlestes s defizite mwrine
origin for the two underlying wembers, [xeof of the suvironment of
depoeitisn of Mulihest sedinents is sosnty. Mesr the top of the
mesber, sandstons becemss move prewizent; sud marine, or at least
teasicioh water, fossils me found, insloding (Morgem end Peboh, 1945,
Pe 13) the oyster Outzamn slalA.
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Colzate Yembar.-«Sopping the Fox Mils sequense in the Aype avea
iz a flos to medlus grelinod, Jiviy ssxdetons that haw bosn oorrsiated
| (aege, 1361, 3o 257) with the Dolgate Member ramed by ¥, D, Grivest
1912} fov miposwres moar Colgate Matlenm, Dewown County, Memtent.
Btbow in 183 oo arss Whe Colgute 55 o vealily racealile usit,
he Jithology of the lowermogh reerber is, howewse, d0%wrend snough
from Wt in the tyve srea that AAlerentistion botwean the Trail
Sity snd Tiwher Loks Mowbers 3s often fwwestiosl, Wherever the
Tendl Oty Meolsr osn be recogniesd on the presance of ilsestons
snorsiiony, the satrix natorisl 1o wedion grained esnd resssbling
lowmy Tiodwee Lake litholosy so that Piaher (1982, o~ 19} sagpesied
Lt the formmtion eondd sore resiily ha sabdfvided in Swsomn Tounty

£ % o« lowey serlss of grest.grey s brown sands and saidle
 stene, 0 an woner soquenoe asmslziing ciiafly of thin gray sl troewn
shales and sands, with osversl thicker sandstowes.® is Sype of
sabdivision plates the Tradl Gty and Taber lake Yevbers in a lowe

axtoralvs cubtereps in the sres melee latern) trasing of bedy o oONe
aretisn layers impossible, Plalstossns deposits snd intsnse farming




v

expomres are svallable and, even then, mmnm&
a8 stated above,

The festor that most strongly spanks for & twofold division of the
to Ammous Comnty. Although Fisher (1952, p. 12) stated thet "m0 reeoge
sisable bods of thesy mesbers Tradl Clty end Tisber Lake were found
wast of Range 78 Nmst o » «" 3w finest sutorop of the lower Pox Hills
ntsmm‘hwﬁm ﬁmmwmm%

mwmmmmumumm
 for the typs sres, Ths lowsst cocurrence of jarcmits s 7410 fest
wiow the [ pigalistl esncvetion layer and is separeted from At Ly
Wowatst, Jarosite rich, silty shale. Abowe the J. nigellati leyer,
hownver, the shale i ropidly replaced by Wff, sediss grained sand
| hls can be Snterpreted Ao one of tws vays. Sither the Trail City
Habor retains ibs spprexinste thlokness Bat beconss sosrser gralned
mwmwmnwmwmmumm
Mmmummmmm. Considoring ihe
extarng (Waage, 1961, p. 229) 40 ovems more ressonshle to sonslode %het
.‘NM@%M&MW%#&.M@M;%
e arigially deserided, and that the Limepals-Gervillis layer Se in
Uw Trall City, This wwertaloty, bowsver, furiher stromgly suggests
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" ghst the lower tye members of the type area in Zouth Dskols should be
Amn;mmamm.

Somaretion laysrs have been found in several localities in Hmmons
Coumky but, st pressnt, thelr strutigrephie position in the formetion
jo umipown, Neither lithwlogy nor fyuna hawe served $o place thess
Mgher conoreticn layors in the ssctics. The lithology of all the
ssnaretions sbowe the Q. pleplisdi lsyer is falrly ssiform; s, at
almost svery locality sullected, the fauna is Siffwoent 50 that cone
oretions will have %o be found in vertical wegnenss before their
pelationships csn he deciphered.
hickness of the Fox Mils An Gmons Cosnty is questionabls,
Pistwr {1952, p. 16) reports s thickness of L5 fest in the southwest
sorver of the sounty, an sres in wiich the Lormstion has been eroded
sy above the lower Fax 381ls, amd 196 feet in the vizinity of Linton,
where the Fox Hillse#ell Crosk costaot i3 not exposed within a radius
of 10 milen. Hence, both of these thickmesses, although oellsd
"messured sections® by Fisher, sbould prodebly be considersd sstimates,
In T 131 Hy, 3¢ 78 ¥a both the Fox Billaedell (reek contest and &
sonsreliion layer in what sppesrs %0 be lowermost Pox HMlls ere exposed,
The upper gontact, sxposed st twe losalities with 3 Norisonial seperation
of 1} nilen, shows wertiosl relief of 120 feet, probubly due to preeiell
Oresic sroston. Total thickness of the formation, in this Sownshiy may
Vuummumxmaam”mm. Tiese figures, obtaloed
wWith a Psulin sdtiseter, have 1ot Deen adjusted for struciuve A 0
relishle strugtural detus exists in the ares.
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Porsetion 13 one of diseonforsity in fmons Gounty, This ecotset
£ in only 8 fow ploses; the best eaposares are in the B4},
e 138 N, Bu 78 U, and %25, See. 19, T, 131 By, R 7B W, As is
aally done (iaage, 1961, pr 237), the osatest s ploked st the
the loveet oonsptonous lignite ar lignitde shale. In the
this lignite. The scconpmnping wortios) section (Pig. 5)
geprossitts as complote a section of tho Fox RM1ls Pormetion 1n Twmons

pty a8 it is possikle to soupile ot tida time,
Corralitian ~<The clasulc correletion (Sterhenson and Eeeside, 1933)

‘ e upper part of the Severte (voup in Texss. Aarther sorrelstion
 {Obmn and Soesidn, 1952) with the Lnse, Plasy, sad Medisine Bov

" Tormettons in Nywwing 20d the Leranie Formetion and Nesaverds Greup

i Colerado has bwan made. fHowever, Pesstt wrk, sumarised by

- dedmteky (1962), intleatos that the Fox Mlls warine in age from lowere

| mest Maestrishtian 1n esstern Uyoming be W lower part of the upper
Hasstrichtian in North Dskota and Jeutd Tukota. This mokes the Fom
Bills Pormstion in Wyoming o tise squivalont ef the upper PMewrs ermation
| of Borth Takota, The oeshelepod fenne L Swwne Cowsty i sempoved

15 oot pressnt, ner 1s the olam Iigperemd o9, Thiy indisetes thet the
Sormation in Awsoms Sounty 15 ab lsast &8 young an the upper pert of the
- Purthor vork on the tusmmy of the Cephalepuds i Tamcns Comsty mist be dous
B ofore nore scourate sorveletions thn these wewiionad above oan be made.
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Fig. 5 Steotigrapaic section of the Fox Hills Formation in Smmons
County. ‘he Jats was obtained from measured seetlons snd represents
as compleis 3 seotion s can be pleced together in the county.




FALGNIOLOGE

in plece, The only peleeypod that wee ecesonly enosontered
st mumsrous mzm z;mm the acunty,

ohe mout dAffioult fastuse of fossll oscurTonce
¥ yaud Ll faron wlominately calearwous, in 2 suaresly
fospdliferous, nonesnlesresus satrds, Severnl aliersetive axpiamations
are possitic, Mzh congentrations of andwels sould have, uren dasth,
aetad as centors about whieh wore cslefun ssrhonste wmaw deposited.
s dees not, howewer, explain those comvrelions in which mo trace of
fossd) matorial i found. Amother possi®ility 1s that the emly amdnsls
that wezw prasereed were Lwes sbout wbioh limestom was depooiied,
In other words, those snimel sasses thet, for one vesoon or sowiber, 330
=% 2ot s2 centers of eavbinate depaition wers subsesmently leschsd Sub
of the matedx. This Lhesey lo weskemsd by the presewen of urfossilifsrous

is e gresenes of

formed in 2 mawer sbdlar to ihat m by Grotam (3080, e 7Me7I2]
for the crigin of "elay beulders.” Oreben deseribes thie provess in
of glasts) olay ave breken frem oliffs, velled sbout by wawes, and

21
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finally deresited in 3 mers stable eviroment, Dering the orecees,
| pabiles of forelgn matarial are mmm into the rolling saes,
sakthor (1095, p. B) and Frass (1972, pa 277} dessrite 8 sballsr
process ia whiieh fins graioed material depesited sloog the Rad Sea
dnring high tide was drisd, fragnested and lster roliad sbout. Dw
This deseription adequstely expladns the nsture of Yox Mils

¥y they me semosed of 3 dense, siresivees
the ssre o 2 "Jacket® of pertially demented modiwe sand wiih 3 cemwe
shtfon ciedlor to thot of the metriz. Cesastomally the fosalls in the
rotlone dov svldenos of having beon tramgportsd vhile i the
eoneration. Gdoeg of shells meoy the serivhery of S stoudtew zre
often wern and broken wille thoos in the interior sheow s signe of
o ¥ Aa probeble, then, el thess comsretlons
near, the strend lime of the Pex #ils sen by wswe agitatisn, A they
were rollsd abowut, sowe of them inorpersted antmslsz. Iventuslly thsy
rellad out of the ares of formation imte an eowironment of low snough
sheegy that they could come to roast.
Shether the aibe of deposditinn was rage or far from the ase of
sepnwtrated st (his e, I3 18 wloe SA00Lault W0

Dopand &5, ov vy

Mighly calearesus as the masses sre ab present; alihewgh, L
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.3 "‘Tm; M%WQ
w shoy are refervel 20 38 asoretlonr 3 mm irograniie stady

ahwsuld w Wakle

qomopetion (3n the strist senen) 1o pevhars frep

mm}wﬁﬁwi &%M@%Wam Y the sednt (het stew svplusbion

graphis sonidion setld be wovie, Drdor to mabine Yhe sollsstions
Mﬁ@r’ the tyoe arss of the Tux Mills Pormetion vhe
lesdorahly of e . H. Yeage, the laysrs o nolsd by Yergen mud Peleh
{1058} an? desnribed by Wesge (1041) wmps exemimed. lock of Plelstucer
sover mady trawing the layers in the type ares sasler. The {pesll
faunk in Yo tyse srea is spparenily mush like thet noterd An smens
Coantisry

fellechisnn wurs made in tmweone Jounty und m
of the gomereileny and wairle were takent thoey have o far pioldst m
glee 89 Lo the sxaet sirstigrapble posiilon of the vwarlous layerz. Tox
of the zesves wuve beoion in the Zadd; bestever, 30 was welad Uwb ey
sppedimeng wers Jegtroyed Sn the or
browght Baok s8 mlk semles Lo be muosesed in the lsheratory.

Beveral Loshudomes wore lested Lo extrsed the fossilz Ires ile
snsdesing stons without destroying specimsns, fone was vhelly mecsssfl.
Baving tried 3p acid bath, dentsd drill, and wlirascmis cisames, {4 ws

ed thet patiswt work with & oaell heewesr fw chissl wes most
Specioens wers romoved Drusm lhe soparetions a dental Irill mad an wlivras
- #onle bath wers uged to further slesn the speslisens in swepseation for
Wmm { ware whitened wAth

. saglar ihe

sal an Liihalopgy

es. Toul ol % st materdsl wag




chic horisen.
, Lo deseriptions, the Jocelitiss s
 2gabed balow, With am iadex mber thet will be repsatsd in the
© Baget radl Gity (7) 1ithelegy in 2 ros! mut, samt side of resd,
s8h, Seee Ty To 12D Hey Ry 73 W, Ummons Sewmdy, Perid Dalmte.
 3eged, Trall Ch3y (1) lthelegy on top of RiLL overlocking new
M B, Te0s 19, To 129 Hay Ge 78 We, fomans Cownty, lordh lsmiots.
Belel. Tradil Jity (7} lisholegy in stresm sut on ssst side of
road, Bit, Jm, 33, T, 138 ., R 72 W, Bmens Oounty, Sorth Daketa,
 Bel?, Srall Sify 1thelogy b base of resd cut, B7%, B, Teos de,
%o 130 %., 2o 70 ., Gmwons County, lorth Dwmta. This leoalit
#bout 2025 faes higher stratigrsphicslly than lagality DeOm2,
Belw?he Trail 82y (1) MUmlegy ab some loselity as deboribed
for Seie?s e sonmrations 2t this locality otour shout five feot
~ Mgher than those deseribed from loeality Sede?,
‘Bele2, Trafl ity (1) lithelogy in voad cut, sast mids of road,
W, Sec. 12, 7. 131 Hey Gie 70 Ha, Coowms County, Worth Tokoba.
Butwd, Tisber Labe (1) lithelogy ot bop of mmell stress valley,
. teldatary 1o 1Attlc eaver Oraak, Hib, 306. P, Te 131 Mo, e 70 Ues
 Smeoms County, rtha Daketa. AL this locality the euncvetiens
CPule7s Trstl City (1) 1ithelegy in diteh, mrth side of read ab

- mmwmm %’two; Bag :??i ie 133 ﬁ.j u?‘:’“‘?e;

mmy, BEaprth
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Pelin2, Tiuber Lake (7 Mitheolopy in ditch, nerth side of road,
S8, SWi, Jece 35, To I Ny 4 77 We, Ommons County, Torth Cakete,
' Gogwl, Trail ifmg {97 Xthalegy, B, Sat. 2, Te 120 Nop Se M 4.,
Dawns Jounty, Hecth Tmieta,
GuZnds Lower oonevation layer of bass of Yox 3ille, Trall Jite {7}
M~ 25d, J88s 17, Te V32 Ha, He 76 Wa, Teewmsn Tark, 50 af
Ba2as Teall G485y {7) Uthology sbout 13415 foot atove base of
Yox Hlls Formation, ef fop of BALl of enst edgr of duwn growwls B of
wh, Seg. &, Ty 132 Wy, e 76 W, Imeons Sounty, Sorth fakoba,
| of Pax Blla Fermtion, W%y( 'y Mttmlogy, ° ::,. s 17, T4 192 %,
 Ba 76 4., Cosman Favk, 3¢ of Linton, ‘sewons County, Nerth Nslesia,
' 6aTud, Tisbey Lake (1) lithology in road out, east alde af rend,
S¥h, Be0. 27, Te 113 ey Ra 7O Ve, Tmeens Cownty, North Uskele.
L weiiagh of the spacies Sssoriptions is fallowed Ly
negsuranends which, Where spolteshls, insluds lenpth,
: ) iokness, sl Binge lesagthe. ALl disensions wre taken o b
lsagth menecred parallsl to the hinge lise o the hinge metromities 17

B




shant beight Wish 49 the Jistanoe from the benk So thw feribest solst

of the pestarior horders
ancolany weihe foosile fram the Fow

Wwa%ﬁmwﬁm If the dawerrs Group 17 tlow sere
sedative with the fex Mils Fovsstion, s compardson of Dsumes som be
sde thet inflsates sual walsr, Twn genersl llnes of avidenes '
seaiisble. Trgen's 2ele {Allee, gh Al 1959, pe 115) staies that

© this 3 an sepledenl wuls A 1o ryebably brue Llye Yimsal,
mwquantitative lngpeetlon of the faune of the Saverro Jroup as
saetropode from his a%dy ave geverally levpee than those 4n the Fax

| BMils Fermatios. 17, 3% has beon chssvved {Lockmman, 1957, p. 19
Shat larser noabers of genses and speciss Axduddl saem Seswerale sl
Yaverra Group which is siallar, lithelegieslly, to the Pox #ills,
somtatns 136 ameelen of Felocypeds whils aely 29 spasies wers noted

by the wriler fron e Puc M1ls Forastien. Thwee twe Bits of evidencs
&re farther fortified hy the observetisn (Mrwalund, 1962, aral ctme

mondsation] that the ssaphite fmma of the Fox HAlls is cquite atmile
e that of Crewdant Widle 1% is distinot frem that of the Qulf Cssst.




water devth way be dedussd fpem the type of sodinente g2 well as

£ A oadaran,

W{%ﬁ@m 128} ﬁmﬁm&t‘%&m&mm%& 3 .
showe pen lovel, I8 thds was the omen in the Orelacesus formp, they
offor an exceliont indec %o the posiilon of the etrend lime st the tdme
of theldr forantieon, 4 indlasted shevo, soncretlonz sers probally
derasiied o shord distane offehore,
aral pletuve of the Fex Alile Tormation bas not




stont usage of the Jefinition of the sondant
Dakota to Smons County, Yerth Nshota, the contust shouwld e slaced at
the Divst seoprente of Jerouite Wwlow thw Iowsst conoretlon layer,
2, The seoernidon layers, as defined wy Waage {(1961) in the fyre

%




Anelnde traoing the formation lato adjssent wress, attesmting to treec
the members fron the type ares in Semth Dakote Ante Horth Dakota, and
he remsindes of the rish mollnscan famna,
bls light on the Mstory of deposition




ATTE PALIOETILONY

n (1923, 19895 s ldeherds {1390, 1962)
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Tasy FULESTOTA
(rder TAIGLONTA
Superfaily NUCHLATOR
Yamdly WOCULIDAT

7ate 1 Plguees Bed

PIBtiay To By De 28
Mook and Baplen, eek, 1976, 1. 3. tesl. Sarvey

Terre, ¥o %y pe 16%, 3. 15, fige. 3
oata Seek and Bayden, Shanton, 1920, J. 3. Oedl. Zurvey,
s D0 13, e 1, fige. 23
Boale slandsessisata ¢ Shimer snd ook, 1984, 0. V5,
Mo 145, {iz. 3%
© Heak {1375, e 101) deseribed She speclies thus:

Zhell trongversely subovete or subeliistie, compressed;
posterior or shorter side oblimualy iruwwaled abvove, and shrupily
roundsd or submigalar dolow the wdddle; anterior or longsr aids
Sumate and rather rarbuly rownded; hase forming s regular
eonfeallisticosl ourve, ach sremate within; dorsum deolisdng
gontly wilh 2 gradusl coswex curve, fron noar 2he beaks Lo the
anterior eariremity; besks mmall, incurved, neavly sontigusus,
and Joceted about half way Seltwien the midile and the posterior side;
surfees marised by very fine, irregalar, radisting, and mirate
Songentric sirise; hings forsing st the beaks an angle of about
197, Baving 4n e adell sose twenbyesiz or Lrentyeseven dentislaes
on the ionger or anterior side of the besks, and about tsn
bebind, in each valws; lumilaeliks arem behind iho beaks lascee
Wwvate, Daitened nlong ench side, and a 1itile couwex in ihe oiddle.

Ageuzsion.eelnvidviduals of this speoles wers found st only ome
lesality, ane 52 the thrae srecisens collsated wae found frse is the mairds




Syin
>4

while ihe other uo wers sxirsetad from 3 coneretlon. Jhell materdal
wag presens snly en the lavlated apscimen; howeves, both shell snd meis
of the inmterior dlwclayed the characteviztio features of the sneciss
fnoluding seooll yeniral margin, Year the snlarlor sargis, where the
outer iaysr of shell material has Yeen ernded awey, sencentric sirise
are viaibls on méﬁ the inmer landnas. These stristions sre mob
esxprossed on the ianer or the onter surfses of the valve,

eataeee e Tigarnd svesimen, right velve only, had the

{mm) , {m? Lo}

9202 2049 16,9 3.2
7202 {rdght valve), 5261

(unfigarsd sreninen),
¥ lithology in the lewer Yox #lis

ate 1 Flaures 3133
i5ta Heek and layden, 1956, sosd, HEat. Sz, hiledelyhla,
o 25
Bhesliats Yeek and layden, 1974, U, 3. Snel. Surver Terr., ve 9,

pe 102, cie 28, Flg. 13,

Wk, v, 75, sie 5, Plg. W,
- Heak (1776, .o 102) dwseribed the spooles thua:
Towll transwerssly ovalowsubh:

Sestorter ar sharier side ohlisuely wumoated aboYE, and
sehangular below, the aldiie; anterior or lovger side 2 Mgﬂ&

**»*2 5} panpaiiabs My Japdon, Thiner gnd Shrook,




pore rounded ai the extveniiy; hasel =ergln sewiesilioticsl or
| gembecvnl in oulline, neaily cremulate wilbdm dormmm danl irdng
. yith & gently convex outline in front of ihe bontes, 2 slondng
more abeurtly wssm; ioraieelilts avea bobing the beake sbowslie,
fistiemed, or 2 1ittle oomeave, and bounded on eseh side Wy a
mszigawrﬁg@: peoutobsetmllin area in front of the boaks
Lancowcvate snd mederately well deflined; beghks pather glbbous,
ftoouwrees, nearly touehing, and loeatsd & 1ittle nearer the
mddle than the sostarior side; surfase marked by numerous
sanll, mma.mu s&nm, ms.am strise, which are W
Wmﬁw&ﬁﬁmvﬂmwmm. L
mog&l&r sonoentrie ocsdan, 20 32 Lo fow a meal W&Mﬂ&@
y@mwwswmtmmmeafm
120 azmm&mﬁmaﬁaammmwm
teen teeth in front, and shout Lweiwe Behing he heals, in
agsh raive of an adidite

( Lotiews iz speadies is resiily Slotlngulabnd Mi Se gl
m:& that the former has s fisely servale wentesl wergin and
 mends to e mors slongate. It is most slosely related (Mael, 1776,
e 102} e L protindis

hieh has larger sostss and & deeper lurule than
ssslgment by Simar and Swosk (1543, ga 375) of L
ugaia Cwenstedt 1930 (Osol. Pale &b, YoF. Vo 19,

mee ¥, 24 “w men Xhagte
genta. e e Slgared specinen, 3 mold of the intacier, bhes ik

followdyy sonowraents:
WG Cat. o, Langts Hedght. Ddoknany

{omn) {mm) {mm)
) 173 1243 152

i g ﬂt esiinhye of He Dalk, 583, Soos %203 ard 9208 (flpured REpce

Swin? apd Defeb, Tradl Oty (1) lithelegy in the lows




Family ACCULARID

Ha doaller 1342

Mete 1 Pipores Sl
*W ﬂ;ﬁ ;Wp ?@”%; 3@&&* & 8 3 m*; mm&mg

Po0tey To Sn Do Hog

jads psitila (fesk and fdayden), week snd feydem, 1760, Aent. Tei. fel.
phdladel bia, Prose, e 12, pe 135 fldo deek, 1978, 5 110 .
dat. Sois Palladeloida, Proge, ¥e 13, 0 25 fids Veak, 107,

e 117 4
ldls ssinuls ! desle ant inoden), Yook, 125, U, 8. deols Survey Tavre,

pe 112, #1. 23, Plge Je

Prof. Taser 125, ue 21, . 1, S8z T=i0.

", %’ rm

@

fige 42,
 Meeke (1878, -, 119) Seseribed the svecies thus:
m«* *mmaw mbovate, gibbous in ke csntral and

85 aﬁtww nxm by pether nareily *m;wiaﬁ,
paborgRlay or very

my raandad i:: sutiine, %iw mﬁ srdeinnd gt Mﬁm
abovs Lhe &1&&* Tip e w:g 2 swdovals gurds, sewilses
Wﬁ%%mwm?&ﬁé&l&; mmmmmmm
beake; sardisal wowrder of mmoh velve hawing 2 distinet merghned
groevs bahind mm.mm, mmmmum
wnided, s lasseolats, ssvutcheonsiime decrossion; beads rather
obtase, mot ahligue, &mamﬂmﬁsmmm the widdle;
murisse saried ﬁyﬁm, Tine, Hlotinet, coneentole Lines,
m&&mwwml%%@mwm.azﬂm
shrungly dafined sn the middle than tovard tha sxiresiilen

of the ko T




we it grecioens onilsoted in the cresent study resembis

?w desoriiad by deek thal tnere iz ro dowid thet they are wembers ol
proge- gosles, 4% loeslily RelWwi, meversl soall sonoretdons wers
asliected that sonlained vast mmbers of this speeies, almoel Lo Sw
auslneion of other sreaies. Thehr rposereation ia the iinesione meases
made etractize Jiffiewilt; bml, seversl excellent specimens of srileulated
walves and mlds of ke interior wers obtaimed., In otber losalities is
e ooty they coour &s winor constiiuents of e fauna.

jewe N0 Slpuped soecimens bawe the Pollswine sessurorents:

BID Cote 0w mfﬁ% Hadght Thdekness
’ é met) H \ﬁgﬂ 3 im :'

geos s 446 e
2906 745 B 343
m The¥ R % gl
| QLras eweitd Ve of Mu UBke T8l Mg, "“”Mﬁm?ﬁ? (Tigurat nyrotyesl,

| ealitioparieluit, Sulnd, Tule?, and Belel, Timber lai {7] and
- Peedd Gby (73 Uiihelogy ia the lewer Tox Bllz Formation.

s Lam 1307
oute {iaeck and Jepden) 1941
Figurs 12
. hoade Gmle Ged. Philadelibis, freo.,

% ang WM}; Honbt, @?ﬁg e Be J00le Zawey TerTe,
Yo Py e W, e 15, fige B,
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(1876, oo 1883 deseribed e srevies 53 follews:

sheli zaell, trangverssly subsvhie, rather gidbous in the
sentrel region; antarisr sids merrowly roundsd or savangulse
shows the middle; base meacly seniecllipiie, with a very slight
shamosity meor the sesterdor sxtramiiys poslarior and compresssd,
parrow, and subsnguiar in cuiline abowe the mlddie; obltuse,
plaosd alightly is advande of the middle; sosterior wibensl
gapes distineily sngular, o snglos astending foom the beaus
ssbaspalar extromity, shore they lercinate in & smpll fold
nepdered below by an obsours, obllgue sulous; ematchesn
lamenlate, sonosve along She slddle, mnd stroagly delined by
e snbonal amplan, Just sdthins wbish thees Lo, on sash side,
& sarrow, wellsdefived salosws, sxtaxiing from the besks to the
perterdor extramily of the shell; lumule wot defined; surfses
srsmrn et br peall, wether distinotlyesliovsied, regulsrliyw
- arrengud, corneniyis strise. :

Bapsazion.uring dissestion of consretions from looalily Tefed,
e fragesniary interior molds ware ssoversd which, on cemsal shsnes
§a§ﬁ$§%%§§ Iebeeuent stedy of
specinme rovesled no evidenss of & ;elilal simue, » ohwraoteristlc
tﬁ the phrms poulande Jwek (1874, m{. 192} pupoepts that the besl swens
of ddatineiion wre the nature of the resilifor snd the comfigurstion of
the pailisl lire azd rolnts out the siwdlarity 4n shage "etimen 7

- ¥R 3et sreadimens of HBuculane biseloata wore resivinied to

sxteriors o shells while molds of the interior are 213 thed iz sweilaile
An the svoment study. everthelsss, the general outiine of the shell and
e slmitetsy of the pallinl line on the snecimens in qusstion r




Py

By

A3 olhar spoalsens of Mils wpeulex ars hos

oielyy SR S0 the voind el

wzu? govmehs aaslgrnest s in gusaidon. ey werr set sensueds

pewal$¥y 0 No Tmice UBte Mpe Y212 (fdamred hypetyiel.
W»%wﬁ (ealtgured wetimmal.
iilgeveinlel, Tratl Gy (7) iithodegy in e lower Fax gille

Formstion.

Tomdly (LCULLASIIAE

it waal mnd dapden, 1956, lead. Mat, Set. "Miilfe

b ; ; cx A
Fouie, Va R T 8y

3% {Hsak and Sayden), desle ond Hpden, 1335, sead, Bat.

i{r;?;iﬁ Mmﬁut}m m#g §‘ h'; ;E'h 3‘2&5

Mpane {Hesk and Mayden), Meek and Hapien, 105, fead. Hat.

P88y ¥ ‘?@. Te 2R,
sl (et and lapden), Mo 1ML UG,
Gnol. Jurvey Terte, Ye O, e ¥, rle 24, fig. 15, 2. 29, Mg %
i (Meek anl Sapden), Stemten, 1920, U. 3. Ovol. Zwrvey,
Prof, Tager 128, me 22, ol 3, fhge 1.
A4 (iwek mwd dsyden), Yorgsn and Peteh, 1905, S. Uk

Geol. Sudesy, Dent. Inwest, L2, e %, ﬁgs Ly 3. 1.
poit (Mank gnd Jaylam), Fisher, 10792, ¥. Doke Usol. Sutrewy,




moek (1376, pe 343 ziven the following descristion of the sppales:

Shell transversely vhontloesyal, very al&g%m Lnagudenive,
antirely closed, rather thin: snbterdor mergln rounded, asomow
timus intersesting the hinge above 80 25 Lo form an sbiuse
angle, rouniing sors or less oliliguely into the bese bl ey
pasal mergin semieowals In outline, the most pweminenl pavrs
peing bebind the alddle, not sremials withim postericr side
gb}iq%ly reopated mhovws, and narrowly rounded belowr hinge
jas9 than thresefourthe the snbire lmgth of the shell; eardined
aree rﬁ!m' nErrow, maviked by very Mine longliudinel striss, and
about four sireng, obligue, ativar&auag grovwas; banke gibbous,
soderataly alevaled, inenresd nssaly @3 right atgies do the
aardinel 1ine, and located slightly in advanee of the niddle.

. w&‘mﬁ m@& by aoncentris sivise, whilch s argused on

Als by small, ebssurs, mm eostoe, which besons
mr:iy ar z;&iw obgolets o adull spediceng.

od g, walonsideranle SifMoulty war enosuntersd in distine

 Owen, Henk {1374, ov B9) codnts out that the latier san to Preadily

C . dastdnguishod on iis longer hings svea, thloker shell, and move ohliove
forn," Making nepsrstieons ov the thres charagters indecerdenily, howsver,
iovardably lsd to diffevent groupings. Hinge shuracterdsties were zoal
earefully studisd and in mons of the specizane were as fow az four

%ﬁgiﬁ, thistnesa, slant length, and hinge lengih were ssasured

o all 25 cpecimons of the genuy colloctad fvom locallily Selw? to tast
shaps. Yo ainluise Gm effves of sise, retlios of length varsus hinge
length and longia versss siaal lengih wers computed and scefficisnts of

| variabdlisy wers caleulated for the twe ratios. A valus of V = 20,4 was
© ®laind for tue ratde of length Lo Mnge length while ihe ratlo of
Jeogth io 3land Llength resulted im a ¥ of 5,21, the latter value 4z an




expestable variability for 2 bomegenons grouws, indiestinmy thet il thers
wers two gpeoies yragsent e sharseier anzljywed would not Hstisgulsh
petween hsm. The value obiained Iros the ratdo ol length Lo hinge langih
tndioaien sdiber that Lhe oharaster ssalysad Ls C0u warisbis to be of
texononis valas or thet the sample is ot hosdgensous. L frequondy
mMatogrss of Yae ratios showed no malursl Wreai; therelere, I somtlude
that 47 thare is 2 significant shupe differenss beiweon the Lue syeciss
in, quesilon more than twentyefonr spetimans would de regulesd to foat

1t. # S shmpe of Liw hinge and (he gonerel outline mors alsesly

. apyeokisate L. ghupards o
W the fovmer soeelsg.
Pessarimenigewisan valuey of the lenglh and thickness of the gracle

gl e sostinens are referred

meny collisoted i losalily Jwlwd were compuisd. Hean Iangth of tweniye
six spectinens was 40,4 millimebecs whils mean ihiskness of swentyecom
spocimens vas 1.0 alilimeters. ielight could not be messwrsd in wosi
agoen 85 & rasuld of Deeskege, sspesially la {he ares of the bBeakw. The
figored specimens have the foilowing meamusments

UED Cat. Ho, Langih Hedght Thiskness
{en {om , {mn}

5200 mold of the 3,8 9.4 18,2

210 5548 30
m‘ Feb ¥a9 Hoeot




e

*w (mosgursd sexdas’, DE71.027% (unfipured srecissns’.
At wn nlind, Tulwd, 206l eCeTa el City (7] lithology In

Yaedly ORAMMATONOEIINAL

y { Svans mwd Pwveswd) 15E7
Figures fe)

mmerd, 1987, Made Jol. Jte Lo0ls, TrRESe,

By 1078, Ue 5a Cwmale Survey

Torre, o Jo Do 32, fle 15, g be

TS il 1, Shimer amd woek, 1O, . 379,
wle 155, fg. 45,

Mok (1576, p. 22e73) desoribad e specles 13 follows:

Shell mmall, transveresly rhicubloetravezelidsl, aboul hall as
high an lang; besls rather devvessed, and nlaced 2 14%0e in 2de
vange of B ndddie, inturved and somewbat distant; poesedor
wrbensl zlores oblisus, reosinent or subsanmular; eardinsl
warein m«@@z, squalling 2hont fMvesplaihs the langin of bie
waiver: broal paeein owrallel do She dorssl, nearly Mgﬁ;&,
or more or lesy simacus nesr the middle:; snterder nargin rounding

& livile shlfoealy, 20 25 %0 intersesd the hinve above aﬁ

hily lezs than & right sngls: posterier mﬂgﬁ.ﬁ truneated
m Wha shruotiyeounded o mmxsgzmr rogterisr basal
axirgetiy, a 1434ls umzmiy formmrd and spvard, with &
slighily sinwous ontliing, =0 28 % gonnect with the snd of the
Mnge a2t rather move than 3 right angle; esrdingl aves unkoown;
free mrgina Tinely erenaio withing internal casts showing &
Wosd, desy sulous starting from sash beair, snd descersing,
Wi g sddight heckmard otlieiiy to (he woet sinuous tert of
the bese. Jurface wiih rediating sirise.




py Julis Japdner {uade, 1926, p. 52) in

(oabhi 1762, s nose 3hal hes been widely appllled o sraoimens |

owif Sosot and the lastern Jeabeard {Merbenson, 1951, pe 97 Hichewds,

1953, ve 75le it gyosimens colleetsd is this stuwly are molds of ihe

3 interior ard an only one apeciswn is any shell sateriasl preswrwed. 'his

f ts unfertuncie decause wvene snd Sumsed (Heek, V1076, v 33) deawribe

R the meseres of e guleatincy o consbeting of ¥ o & o 13 86 20 padinilng
atrige, with socessory enes in ithe intervals.” while ¥, sufpel
grosapon 55 0«50 radial tweadlets {Wade, 1926, »e 32).

- sl maievial iz present on any of ihe speolimens

distination hetuoen the 4w tyoes, it 47 the Jdensity of abtrlas seen

an e frageend wss Yo persist across the shell, the muhar af stviee

wld greatly owceed 23, Until good ahelil waterisl 12 ddsesversd She

hewe the Iollowing weesuremonisg

| %ﬁhﬁ J&i@x‘zmw
€m ¥ iy m ¥

9200 123 7e3
9201 , 1.0 o5 Bl

‘ negimen Ho, 5201 Llneludes the shell mnterisd
Sttached to the mold. lth this swesstion, all mesmurens
of the intarior.

TEg e inAY, of Hy Dfite Cabe Noms 9200 snd 5201 (figered sreoi-
wens }, f;%?;ﬁ {2 unfigored specimens).

L4
*

Kt are af aaldsg




az

14 b ety Trall Riy (7] libthwlory in the jower Yor llis

iy LIDPIIRAZ

5 soresls (Mesk and Hayden) 1258 l
Mate 7 Flgures 139
gangaldng Jarwia Meek and Tayden, 1356, Sead. Umt. Jed. Philadelshia,
Fr0%as Yo Ty Do e o
idmaasta saomls (Yeek and fapden;, Yesk and dayden, 1335, load, Het.
Sel. hiladelphls, Prefe e O pe 3%
Ve G e 97y ple 38, figs 17
Wosh {1576), . 97) gave the following deseription of the spesies,

ml‘ﬁ wnry soamll, @m&%w rhonblowsybovsl, sederataly

peesend; anbardlor side reunfed, ami},y M w;t:m sors reolnest
ammmw; msmﬁmmwm‘ somotines
aearly atraishi in the =iddle; povterior slde oblisuely trumeated
sheyes, and mors o lage ravrosly roundsd belae; 2ailial meredw
‘fa&aﬁ{y gremiinte within: Ninge scsawhst grohed on the m&a,
generally scwalling nearly hall the Longth of the ahell, and
wavided with throe or four teeth on onoh side of the =il
trtansulae ol for the vegention of the Lipmwent; ssriingl
srea amell i well defined; benks sodernisly slevated, pointed,
and Inowvwed 2t right angles to the hinge, lowated alighily in
sdvancs of the widdle,. wmmmz@m.imam
eueasisnel stronger sarke of growth, orvased by exceedingly
obsoure, Tine radiaiing, subranelate striae, which ey mmy
mlyw%a%@%m%m%&wmﬁﬂ@a%@

area of the Fox Hille {m oral oomwaniontion), Seoman ek wun the
oaly Ioealily in Tmeons County from wiloh apecimens were collected, AL
thls loonlity ihey d3d not somprise a largs serd of the fauna 98 they do




W3

in the tyoe area, Wl were wastly oulmmbersd by amothey swall peleerred,
HEa pazmpdrets whleh is %W&W frgn L parerly

ewsense of 5 sremuilste posterior sargin. The spectimens ideniifisd as

Le papwnla diverge from Jeek's deseriytion oy in resard to sise, Hemk

(1376, »s 77; stated that typiesl speclmene ave shout 2% inches lang

uhile hwes Tound al Jeeasn Mok range An sise onesthird 1o t¥oethirds

UR3 Bk RO ‘angth tedaht Mhakeens
£ ¥ A} :

9213 S

(17 unfigared mpecimens),
Sl awmiedetl,  Iradl (4% {\ lithology in the Jeusr fex Wils

fpder ATIOOUTARTA
Inperfardly VITILACE
Family SETILIZAD
iewne {alsells Seopoli 1777
ate 1 Plgeres 1seis
Gaoleman cvons and Sweard, 1%, load. Bet. Sel. “hiladelohda,
Proo., Y. 2, pe 184,
} Sloimlarmy Svans and Twwerd, Yeok and dayden, 1965, lesd.
Bat, i, ‘niladeirhia, Trot., v. 12, 0. 327,




|
[
f
]

iy

|
|
Lodnians (vase wed Sweard), ¥eslk, 1878, . o. Ceok. Survey
TEET 4e Te ?*?a T ?SG ?3-,0 g%a 33»66 Ta ,‘
syans and Thumaed (1594, o 164) deseribed the m&m g

Shald wmm, mﬂw, inflated, srfaos smoosh,
" oot *mwmam »

m ﬁm :mgw tawgi.a. Wa Curres m&mg m m
mareowl perepsdod sostarior hasel axtremitys baesal mergin
strongly arcuate aleng ihe alddle, near whilcoh the flonks
sre coxcraosed and sontratted bDelow the unbonsl Wi
anterior miseriar lmcevesion JAxtinet. ‘

however, Shey zre alweys & winge comotiluent of m fsonge Thrar of the
ganeral sulllims desariond
by Meck. The fourth speelems is more etvagtly zmwé rostertarly
resalting in forechortennd varalon of the more mrémi sndividuaic, fn
two of the Wmima he posterier miscle sear is mgﬂsﬁ,&g theueh mails
Indigtines, It s grewsts in shass and seguples g; posiidon in tw

sl pard of tha walve. mmm@as the aszr ohrsows
rapddly and tarminates Jesi posterisr to the W‘

P18 247 15, | A




drcatsas.eeiiv, of . Dalts J8ts Uowe SRSGELS (81 rec mﬁ@ .
g2y7 (anfigared specimenle ' A

Ligp emebuiiel, Gulel, atd Jelels Trall Giy (1) and aber
1ake (7) lithologies in the lower Pox ile Formation,

Piate 2 Pigures Jeb
, alg Mook amd Umyden, 1363, toed, Mot, Uol. Philadelshiz,
Prote, ¥e Uy e W1,
piatg Mesk and Hageen, Msek, 1376, U. 2. tecl. Saevey

TEPay To Ty 2 7% nle 28, ﬁg: 5
Grepells slssmniuia Yece snd Hapden, seller, 1907, Sew Jeremy Jecl,

Burvey Faloents S@re, Ve 4, pe 511, ple %, 2ige fe

e Cardger, 1918, M, deol. Server,

ve £24, 2o ‘%&, 24z. 1%,

aiz Week and Hayden, Wade, 19I6, Y. D Teol. Jmver,

, Shdmer and Sheoolk, 1934, ne 817,

, Groot, Urgandst and ISahards, 195,
Ze po 83 [ﬁ@ fdoberds, 1953, 5. 55] .
e hadl W m W Wi ’?ﬁt s# v%@ "Qaa iﬁ—,ﬂﬂ ﬁaﬂ 3&4
k's deseriotien of the species i’% Be 7%76) was sz Pollows:
Jhell mearly vortiasily :mmgm. vor'y mm
n&am ’Bw‘gl? bebind, with a conves ow

Miog iato the base below; snterior savede
m beaks: wederately pronine \




into the lmse bDalowy esbens]l ceglon of bots valwes wory
ghobous; baaks prombnent, snierior, or &W; soknbed
w‘ fnouswad, with a o aard obliquity i Yhelr exlrestiles:
thin and acparently mth,. or only very

M{:.asiy Mﬁm surfass marked by sxtremaly flne pegular,

wareanged, vadisting striae, %zim:h sppanr o ingresss
mﬁg zw ‘éz.m:mm, an comiime of unifore sise on all
wf;s »f the ¥iall; cressing these, there are less regalar,

more 2istant, amell, concentrie marks of growth,
3 Lonesedroeinime of this soecias wwere calleosntsd at anly fwo
jeoalitdos, hoth in the W’W of ldnton. 3ratigre:bieslly they xm
found less ihan tan feel absvs the Plerre.fox 2ils contset, Those suaode
mens fourd 2t looalily e Ty Dive Fo e Holland, Jr. poewmy
segiliscamin iens in & shalsy malrix while the single soesinsn adlsgted
mimuy%%%fmmamwm “he spealmen from
1008lily S=Ze1i had shell materdal rressrved whiek showz the deilesie
sature of the seosoron whlls the reminder of the soesinens see melds of
the interior.
Aents we e woavinens wssered ze intended Lo resresond

ad in an

e widest range of shase waristien neisd in the individuals sesigned &

Mt Tat, Yo, iﬁ?ﬁgﬁh “%i@?x i%ﬁ.ﬂk%%&gﬁ
‘ | {¥m} {mm ) {oma’

- [ S 2044 17.8

9217 1,7 1640 12,2

3213 17,2 164 12,9

9215 | 15,5 IR 1505

20 123 12,8 {3
siEae sweiii¥e of Yo J8ke BoS. 921552720 {Sigured svesimenms?,




Hogy tha haer a2 the Vo 313w

Formstion in Trall City (1) lithelomy,

Saperfamdly PTHIACE
Pamily FTTIDAL

Pate 1 Pigwes 170
wans and Swesaed, ?‘gﬁég hondy Yats F0ie Philadels

Prote, ¥e s e Xéju
L ddrguilerads (lvens and Shemard), ek, 1963, Yoitheonian chenke
1igt %. bu votsoeous foostls, ve 5 [lde Yeek, 1976, 2. 72 .

1z {ovans and ﬁ&mﬁ}; umalt, 1376, o Se a0l Jopvey

dg ( ovang mnd -m@mm}, Whitfiald, in Vewton and Jemwy,

1350, a‘ém%.agy am! regouress of the Mok Mils of tmkwis, T 3 g,
2e3 [fide Suanten, 1920, 5o 3] o
iz %L Lfarmda (Svans ond Sheeard ), Whiteswes, 1938, o Tarsdion
‘a}.mﬁa ogy, vo 1, pe 2 [% Stanion, 1920, o &]

8 {Comrad], Jeller, 1907, Hew Jerssy Jeol, Murvey,
 Btanton, 1923, pe B .
{ivans and Phmmard}, Stanten, 1720, 7, T. deol,

{ svang and W}; Stachensen, 1981, U, of Tews,

o 153, fig, 6,




| i 42, Horman and Veler. 195, G Dait,
5 etle Jurvey, Rept. of Inwoste 49, ole 5, fige ¥, nos. 3 anmt 4,
Sie G, fizs 3, B0e 2
gvens amd Shumsed (1358, 2. 163} deseribed the spselap thus:
Shell very obilote, wiongtted, linguseforn, moderetsly

conwes: wiefaes smoothy esrdinal line stealeht, sbout mevel

o ke grestast width of Lhe shell; rosierisor sing trlanmiliar,

acale, anterior wing frisngulszy, serarated fron the bDody of

the shall, YWy mMmﬁwﬁamxwmmm&mw

rowrdds ite el gibbous cortion: posterior sige slomedd, Torming

wammaﬁwmammmmgnw

axtrenliiy,. %aﬁ Mas:té of the shell ewhdibiis 5 line of sesll
dubereles, oo

saerming ot the solnt of the Yesk and sxlending
in & durvs wmmsfmwmmm Inrreagian
the latter L2 very large amd soowshat renilovm,

SRET mm i2 rerbhape the »ost widesprend mud Abamdant
fopell Sn the Fox MAlls Formauion in Jmmona Toenty. Aldhoash 1 varies
eonpidarsiiy in cuilime, 3t 45 saslly vecopmized sven when ISrismeniary,
he shell mplerdsl jends o sxfoliste resdily oo ihet soet spesiner
somalat o7 5 20ld of the fnterter wlth fragments of sholl ssberial
attashed, ek (1876, we 32) misevelled the anme of the soesies wiieh
has lad to some oonfusion gsubssaquenilys Mhwre 1 comsiderable aguestion
88 W abeiher . lin ek iz 2 Junisr mymoaym of D, pebrgse (6
Stasbon (1520, ne 25} acnwidersd the prolise and conelndsd that 2he
type saterisl of D, pelrpss was so Lmmerfectly mreserwed thed 4% is best
W oy that the two sveciss are closely related ul mdd smOYNYMOuS,
Mahards (1955, r. 100) considered i pnonymons bui, wntil somparisen
of the iyses is asde, the common midwestern name will be matntatoed,




apneenis.eethe greeimeny Lllurtrates Bove ihe Duilowdne

Lamgth Mg Longih Tagght
{mam) {om} {ma}

155 Pros 127

s s A 20 M3
e s o5 e

froobyoagceiitive of Ya Mhlee Cats Sos, 9221.522Y {Mapwred hyootyrse),
9276725 (unfigured sneakmens),

WBeaiiianeninled, Jujul, felel, Zele?, JelwZ, anl Ouleth, The
Shty {7 smd Timder Lake {7

po {ovane s Shumawd ), Yook, PiSh, Swilhsenion shutice

Jorwey Tarre, Ve By pe W, ke 2%, Mg M,
& (Sxrions’ ssbrasoans (vang and Shumard), Shimer amd 5
e P, wi. 152, Pige Se
Beak (1275, 1, %) dofined the specles thuw:

Theil swall, rather comeeessed, obligquedy ovel erxelusdve
of the wings, distinetly isemuivalve, the left walve Baing mers

tonvey, with itz ventesl margin asi rooterior wing rojesting
Srrarently bayond those of the obther: hiasge serersily, 1 net

e, 1084,




aluwgys, 1o ihan bhe Longih of Yhe valwsae Lalt valve with
antarios Wing ml&., W&ama?, evmrragsed, g&m&.ﬁ*y shogt
mgm»u;.m* ar somstines 8§ 1iitl2 more obilusely smmeuliaye, not
dofined by 8 sarginal simap, and apearently aever gulte as long
s b asreds belos mgm margin, dealdedly lmgw M;&aa

m othayr, Lut nst as ione 89 W costerior margin, soms Bk
mﬁg}.y W&iar at the sxiresily, and defined o raihes Ao,

pondl ymrgunded simma; oelerlor Wapd *mrgm %nﬁ@" narromly
mﬁﬁﬂ‘*; "35&3 mz*m forsdog n broed wam Rt

more rvsainent posterierly, ond rounding w« &1@%&3‘
Wl;r ints the regmlavip-rounded Preont; Yeelr m@mmly
ohligue, zesreely rizing above the hingsecaegin, and plaeed
ahout halfesay betwesn the widdle snd the anberior end of
the saze; sarfsce croamacted By macevous amell, threslilhke,
pradisting lines, lase 2l snd near the fres marging, than the
breatth of e souges holusen, la some of wfileh latisr a
gsaller line iz often Interealated: wery winute mm»-
strize are 2leo to be moen on wellepreservnd soesisens by
the sl of 2 ssanlfior. Sight valve wlth 2 broadt ammm
alation behind, that seome mad to sxtery! into & defined wing:
myterior maegin truneated and nearly or qulie stralght: anterdowr
wing very amall, and Jdofipsd by ﬁzm T EAS deep, shar-lyreoul Srasal
: siauy of the mubgemss Oxyioss; sorfsee srpearing nsssrly msooth,
It when ewamined wnder 8 good mageifier, showlng abscure
= trasns of small, radtating costas, orossed by sxiremely fine,
. regular, evwwded, tonvenirie airias; beal sere asworeyne? than that
of thz other walve, and 2 1ittle loas rroninent,

sagusalon.meil thiagh this 85 2 widespresd and sommon sneoles,

it 1ig seldom well pressrved. It somwonly coours as molds of the intarier
in fareuginous conoretions frow Tiaber ‘akes {77 litholegy: thelr

extraction is nearly ispossible. Ihe gemeral outline of I mebrasgam
At far loss vwrishle than thet of P, lisguselpredis ond is dlstimmiabed
from 1t by the radial siriae snd lose obligus mutline,
Seasyrsnenta.e«he lgured mﬁm has the {ollowing dimensions:
GUL Cat. Ho. Langth Hinge Mm Aedght

; {mm) (=} {m}
?m‘% ?Q ofF ’ 1 ‘35' 1% ;’1

Ly elitd v, of %o Doi. St Yoo 9200 {Plgared Ryoobtyoe)

?2$§“wa?? lunfigured spoecisens ).
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2 WAL vweal w3, Bated, Selell, anc ?.3-?. Thmber Lake (1)
| and Ivadl City {7) 1ithologiles in the lewer Fax HMlls Permation.

Gems Qarvillis Pefranes 1320
e subtortuass Mesk end Huyden 1356
Flate 2 Figares a3
Jhia sakteriages Nesk and Heyden, 1236, Acad. fst. Sei. lladelphia,
frof., Ve 5, pe 206, :
jda gubioriuoss ek and Sayden, Hesk, 1376, U, 5. Ceol. Survey
Torre ¥o o 2o 65, pls 16, fg. 7e
25 Ywek and Hapden, Jhimer and Shroek, 1544, p. 383,

phe 355. ﬁa. We |
Maok and Hxyden, Fisher, 1952, ¥, Dake Osol.

i :‘}? *3

Shell thiek, mx% sblansealate, tortusas, aad
isterally ourved; right valve diastinetly somvex, left sesrly

flat; posteriar sids elongate, marvew, mnaumm
ﬂ&mwmmmmw#mw W
styadght, rather long, and | an angle of about 20° with

the lopgdtudingl sxis of the ;mwn&ww;
cartilage.pits about siz, searly o wide as the intervals betuson;
Mageetseth nesrly ebuclete; senr of the adducior and pastesrior
MWW:WW&,MMM:

mgpmwmmwummmm
wmwwmm,mwmwmm




laysr 38 Sesman Park cenfarm to the deseripilen of J. jubiorimess 1
#ll respects axvept convexily, maw&mhmmﬁw
pousesd & yearly flat right valve and & gotwex laft valve, oharscteristie
of Je Loiias Howsver, the sntire configuration of the shell is so
frregular that 40 48 ;wobabdles thal vonwexity as well as the other factors
ammmuma:mmm. The spocimans
abow 20 sigoe of defervation. his being the sune, charasters of the
Moge and museuisturs ars proieily mere stourate ariteria of apeciss
pedognition than shape, Yesh's - saterial was yoorly sruserved and mo
deseription of the axtevier of the shell wes cossible. Shell exterior
4o progerved in spevimen 522£ of the rresent study. The surfece is
gonwrslly smooth and is traversed only by slightly irregulsr, consentrio
growis Lines, sore cremied anteriswvestrally than postsrlerly whish
Sndicates that mout of ibe growih of the animal tended Loward posterior

KOs wetions of the olsments of the shells &n Ww spestmens
mmwhmﬁruumt total meapuressnis are imwesibloe. As
26 indication of geoeral size, however, speddaen $226 hes & segwent of
hinge preserved that ia sppreximstely 53 ma long, while the jreserved
Kage on specimen 9227 4y 57,5 = longe If an axtrapelaticn of shell
oatline i3 made sisilar to that of Hesks (1976, pl. 36) tetal length
Wh%me@twm |

niv, of Re Dilie Cat, Home 9226 and 9227 {figured).

Ww&&-ﬂ‘ frall Gity (?) lithelogy in the lower Fox iills

Pormation,




‘ W»}. mmmumummmma
tian.




Geons Tpperwdls lyestt 1350

IanSeedia SEerAcans. (Meek smd Saydes) 1955
| Plate T Plgures 29e0
Hebianeda oacAesns Meek end Ssyden, 1355, leed, ¥at, fui. Philadelphia,
- oo, . 3, pe 20,
Batdanaia AmAFASADg Mesk and fapden, Neek nd Hayden, 1360, Avad. Rat.
 Sel. Philadelphda, Precs, ve 12, e 193 [fide Week, 1376, p, ta2l,
mm«fmmm;. Meak, 1876, U, 5, Ceol, Survey
CTerre, Vs 9y 7e 142, pil. 39, Mg 1.

: Shell thick, svatoembisigonsl, moderstely githous 4n the
webonel roglon; pesterior snd rosder than the other, shliquely
mwmmm,mwmwm
amwmmﬁnﬁmm wmmm;
sounded st the extremity; bassl margin forming a broad ssmde

doulining abruptly; semll, rather approwimste, loeated
tumugmmuﬁpﬁm%&m&mw
fine 1iiwse m sompitens & aind. W
*ireager, conssatrie furrews, * * *

¥
8 fit the dessription sbove, They 40 mot, however, hawe the sene
e a2 the azecisen illestrated dy ¥eek (1976, pl. 38, fig. 1) or
® and Sheoek (190%, pl. 163, fig. 20}, who repented Mesit's flgure.
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Juse of e figures shows the pesterdor gipe & well developsd as 4%
49 desevided or ss 1L A8 scen on tho specimen here discuvsed. To my
meuledge the mposiss bas not besn illustrated slsewhere,

™is is one of anly o spesies of pelesyrod thot was found free
4n the Tisber lake {7) metrix. At no e was o somploete, unbroiows
soonioes found; the figured specimen Ls e only seeplete spseisen
foond in Jamete Oounty. It wms yiesed together Crom several fyagments,

o {208 (o) ()

yasa 5.0 350 12,9

Superfastly CARITAGHA
scila Teprich 1545
34 (Tvane

Mn e 1o 2o B
, pesrdia’) sbcaadcatan Fvens and Gmerd, Back, 1866,
Sntthevnian chweicelist lretaseons fossils, pe 13,
] 'mtmm Meumard ), Mook, 1876,
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A Blitdrata (vens and Suward), Shimer and Shrook, 1963,
: e &351» =i 1 ‘&v ﬂiﬂ& m’*ﬁt
; ' i (Gvanp and Shunmerd), Flaher, 1952, 4, Sak. Osol,

MW%&MWWN#MMM
desdais posteriovly, where they are arossed by obseurs longie
WM\I

skt (1876, pe 175176) deseribed two spocsies of
BeeMessrtia, . submeadcasa s 2. £35a, Wheh oounr in the P Hils.
By are distinguished on external shell cherasteristics Ancluding
Inotre, thickonse snd costation. 48 all of the apwoimens in the rresent
study are molds of the isterier, only the sharesterisilss of the eostas
ﬁwmw he vaet majority of apeainens stodied ave seve or
1ess Benvily costats on the posterier half of the smimsl. This 4s
maflssted 1n & sremulste pocterecevontrsl mergin which makes them
Peatily diatinguishable from Limpoghs 2BEVELS Mnother small pelevyyod in
Do fauns, The spsadmens otlleated were subjected to bWiometric anslysis
*"‘uawwmmm Nooo were noted,




linte dewsyl (Meok ant fSayden) 1836
Plate 1 Figores 21e22

MMMM Bayden, 1596, Proseed, Assd, ¥xt. Sod.
 Philadelpbia, v 8 p, 23,
Barwicis duenyd (Mesk and Zapien), Mook and Hayden, 1960, lesd, Wat.
Sol. Milstelpiils, 7rees, v 12, po 135 [ids Hesk, 1976, p 122] .
S0Aa58 dewuvi (Meok and Raydea), Neek and Zagden, 1361, Aced. Hat. 3el.
Falindelohis, Mrov., ve 13, pe 3,
Blane dgueyl (Meok and Hayden), Beek, 1563, Gulthsontas oheckelist %, im,
Crotaseous fomslls, pe 13e
S0Ania (osinlacela?) dewngd (feek and dmprien), dewk, 1576, U 3. Geol.
. Burvey Terra, v 9, pe 122, gL, 17, fig,
. DOAata (esintopsts’ deweyd (Nosk and Heyden), Jtenton, 1920, U. S,

Gasl, Sevey, Prof, Zaper 128, by M, Fe 5 flgns 1112,
eeealliista duweps. (Meok and Hapden), Timer and Shroek, 1944, p 427
s&' 1‘%3: £ign. b7




. (1876, e 152) gave the follosdng deseriptien of the W:

~f atmmm
rhengular, Lt sides coowerging st wn wugls of sbout
Www ‘ to the

ummmmmmmmsmmmm
tification were general shape, shell tidsiowss, siad prosspon. In
.mmmmmmwmmmam

outline, mmwmsMMMumm
Mwammmumnnm,aﬂymumwm
hm the assigwent to Srigonssalligt

wmmmmm:

. Holght
fﬂ} (=)

19.2 169
ORREERementv, of Ko Daks Ohte Moo 921,
wmg,mmty{?}nmwmmwmﬁ
 Fax 2411s Foveation.




R, FRITORANG {M snd Sapden) 1856
Tate 2 Figwes 3507
DA, ook and Dapden, 1036, resd, Sat, Sed. Miladeirtta,

Os 34 Uools Jurwey Tarra, ¥ Ty Do 295, 5le B, 832 7o

e, srresane (eek and dayden), Thimer amd Shreek, 19k, p, &3,
ple VY71, Flge. 222,

{oek mavd m), Tisher, ¥. Dak. Geol. Suvvey, 1992,

: Mmmm wbw‘ moderptaly gibbous:
~ eardinal border MMWMMMW*W
#n angle of about 1107 pesterier slope s3ightly vore convex
mmmmw;mmmw the anal end bedng
8 Mittle more obtuse ihen the others Laer fursing & brosd,

VWW;WMWﬁm%m,w
%;Mmolw.mwuwmm
rm mm;qumawwm

Mswammmwmmwummm
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fauns. PFregservaiion varisd frem fair in the Texil Ciuy (7] lithology
to poor in Mmber Lawe (1) lithology. I3 moat chses, only melds of e
Anterior wers preserved in She Tinber Lake (7) lithwlogy,

In geveral, the sceelmens showsd vary 1ittle wardstion in shape,
but shell thisiness was luas constant. A dexoribed adove, the shell
wie dn in all cases, It waried froe & fraotion of & slilimeter thiek
W one sillineter, A complete serise of intergrades are alse present
wikel Ledicates that shell thiciowss should not be ueed taxoneeionlly
m«t%m%&tithwm

9273 .7 X | 20,2
g2% 36,1 29, 19,7

9232 {m«lﬁ of mmm:. {Soth valves), SR35.928% (St mw soecinens )

(MRS R st eIut, Baab, Sudul, Tule?, Bela2, Betad, and Gudul,
M&%t*ammmm 1ithologies in the lower Fox Wills
Pormation.,
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Superfosdly TiLINAGEA
Famdly PELLINIDAZ
Gemus Jelling Lianaeus 1758
Zi38e 2akiaia. Hosk and Hapden 1256
Flate 2 Flgueress 15.17
I00ine selinla Meek and Heydem, 1856, Aead. Nat. Sod. Pailadelphda,
' Proges ve 3¢ pe 52,
Jmldee (Corenmes’) sehiala Week and Saydsn, Meek, 1076, U. 3. Geel.
Burvey T8rTes Vo P o 197 pls 30, fige 1.
 Ialiipe geliula Veek and Hxyden, Flsher, 1552, H. Dek. Ooel. Survey,
Bl 1&. she 5o f1ge 2o
Hoekk (1876, 5o 197) demeribed the species thus:
Laterally s 46 1o maks the 167 velve Niintly wate samrex
than the right; soterior sids somewbat broader then the
sther, tul rather sarvoly sounded; luse searly o o

wMgMMﬁmm:m
Mﬂ,{b sabtrantete sbove, WW:&M&M%:

smwmmmwum
Mtwm; doalintng lnost wmummm
W,MWMMMmLW.
gonerally lovated slightly Dedind the widdlie; saorfose
mtaéhyﬁm..w&m mm;.mmuum:
m;mxmam.mma%nm;
berizontel simue, whieh axtends bayond the siddie of tha '
mmmumuuwﬁmm
Several speeimens of this oommon species wers found;
wosuliis L rapdd destrasilon or crushing, of the shall meterdsl st most
1 losaiitins, Alltal ssrkings snd suscis impressions sre indistinmet, and
L smnet be seon at all in nost speetwens, With one ewgepiion, the fosells

V ranged An sise frem 13 mn o 2% sm longs 7This i in sgresoent with




the sise repertad by Neek (1376, =, 195). & single speoimen has &
length of Y53 mm. This svecimen, 2 mold of the interser, conforms to
the desaription of the spoeles sxeept that 1t is somewhat move Snflated
snd bas alightly more promiawnt besk. Although this might be snough
differance o consider 4% & nev specles, 1t might miwgly be a facter of
the basis of shell satline.

posterior, and sheolste lateval teeth, Heek's maherdsl sa well as that
of the rvesent study did net show charssters of the hinge s that
sabgeneric assigmsant was questionable. In the large speoimen
nentionod above, the olemests of the hinge are presarved on the mald and
wosk latorsl teeth are prewsmt, The signdfieancs of this cannot be
known ondil betier preserved matertsl ateldler to the large specinen is

URD Cats Yo | Lemgtl Hadght Thiatkne an
(s} {mn} ()

Fa . 3.0 .8 5.4

some shell material on right velwe), 98535.5253 (26 anfiguved specimens).
pguiitiog wnietol, Juled, Buled, Je0ul, and 7«3a7, Teail Gty (1)
mwmmuﬁaﬂmmmmmammmam




Protu. Ve 3, Do %2
ians (Arsenadia’) sheyaumensly
Smevey Tervay Yo 95 be 807, ple 17, Pig. 18,
p (1874, ze 507) deperided the spe¢ies ae fullowe:

s on bis matarial, Mithough this is alse the case with the specle
| found in this stady, I have no doubt ithat the generic ssslgoesnt is
et There Ls, however, mee guestion on the speeies assizrment
that the above desoription does not perfectly desgride the extermal

nocuont deseripiions havwe beun pddished. In profile,

2l position, 4t ia quite detinotive, The line of Jnsturs of the
mn,mmwtmwmwgu;mmﬂ*wm.
m«ma&m«mumammawﬁ:
v ubils the swse Ares on the right valve s the ares of greatest
Sureconterior sonvexity, Dwre 1s oo sign of deformation of the
e especimen illustrated by Meek (1876, pl. 17, fig. 16) shows




&

the right valve wish the rest of the fossll stdll imbedded in the matrix.
17 this was the omly spveimen avellable to him it 1w rrobable thet this
«The sreeimen Allustrated has the following dteansions:

) () S

234 18,7 1754
Rraliopeeeliniv. of Hy Dake Cate S0 325,
W e spendeen ves found An Tradl Gty ()
Mthology in the lowsr fom BS1ls Fermation.

Telling sy,
flate 2 Pigures 1515

e speckmen of paleoyred, defimitely of the gawus
mﬁm mt Wa to spouivs, vas found in an isolated uterer in
Thwber Lake (1) Jithelogy. In most vesreets it ressmbles [, geiiulas
Iwwever, ihe bealts are lesated entorisr of the midline of Whw shell,
e shall 1s saderately cromoaliss. Frossrention of the spesimen is
voary ponr oo thal detalle of nressron sre limited o falat suggestions
of growts lines,

VWM&.V 1 & Migieness
f - = e

o 233 162 5.6
JuRizonseeinive of 5o Dnke ats ¥o. $255.
RSakAkiserPeite, TAmber Lake (1} 1ithelogy $n the lower Tox
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Suparfenily HEACEA
Py SORIOLIDAZ
dsmes Cbels Brugaders 1792
s ADETRALA, Besk and Mapden 1256

Mate 2 Figues 20«25

Socbula AROTTALS Mook snd Hxydes, 1338, Aead, MNat. Sef. Fhiladelcbia,
ren., % 5, pa N
Sorhuls Angrunta Mesk and Gapden, Yeek, 1976, U. 5. Geol. Jurvey
. DerPu, Ve 9y pe 305, ple 30, fa. b

MQWWWQﬁmWMw. Sarfase
noarly sssoth, or only mmtw shastors 1inse of
o v Lodistinet, | wainl atione,

Bunssisn.-sSeven wwesinons of tids sveoise yore ascllsobad at
three localities, M) of them confliow to the above dessription
dlotinet then thess deweribed by Week.

SOABIIRINELR e The figured specisane Dave the fullowlng disensions:

VD Cats o, Langth Redght iekns
() ) (m)

9286 5.7 . %,
samy B4 St 5.5




&6

tenvs Gondemin Aesesis 1338
Sonionun MRTARNN Mook and dayden 1336

Miate 2 Pigures 26.37
SRoMeRTa. SRerAtang Meok i Bayden, i&ﬁ. Aead, fat. Sel. W@&m
PPOGey %a%. e B,
 Paladosys seritans (%sek snd Saden), Oath, 1361, Synons Holluses
Cretaseons foe, pe 168, ,
 GUelouys ASSrisanp Nesk and Taydem, Meek, 1976, 7, %, Osol, Servey
Torres ve 9, pe 220, pl. 30, fig. 12,
Senioumra Suscissns. Meck anf Haydsn, Morgma and Tetech, 1995, 3, fak.
Osol. Burvey, fept, of favest, 59, rl. 5, fige 5, mo. 2.
Nesk (1576, pe 221) deveribed the species thua:
“ve mmnfmmammua
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Siesusnlon.=-The chevrondlike presopon of Jonlomys mekes this ons of
she most easily ldentified peleeyods in the Fox Rllls fauns. This species
g8 rare in dwmons County; ealy one Leokes specismen was found. In the type
aees of the Fox #llls Formation they sre more common (Waage, 1962, oral
mnieation), On the basis of the sysoimen at hand, 1ittls oun b

ad to Mowk's deseription sxoept that the Besk is located in the
petach (1953, pl. 5, fig. &, mo. 2) 12 mearly reotilinesr in owtline.
Heasurenenis.e~iha figured sossimen has the following dimensions:

} Gate Hou Langth Hedght hiskeese
{mn) (s} {om }
88,4 27.9 12,4
{wroken) V

Bentyoe~eiiniv, of 8. Dok, Cat. %o, 9905,
iReslity.mBelel, The only specimen found during ihis stody was
sotad ia Trall 3ty (7) lithology An the lewer Fox Hillas Permation,
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6. UND So. 9204, Laft lateral view, 13.
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v, UND Ne. 9210, Dorssl view, X3,
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a7y VHD Bes 5209, Antevior view, X1

28, WD No, 9208, Yeld of intericr af right valwe, if,
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