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PREFACE
By G. E. CoNDRA

Tertiary formations of continental origin occur generally
in central and western Nebraska. They have a maximum
thickness of more than one thousand feet in the western
counties and thin out eastward. The oldest sediments of this
system were spread upon an eroded marine floor during early
Oligocene time. Then followed: 1. an interval of erosion;
2. the deposition of sediments until the end of the Miocene;
3. a short period of erosion; 4. deposition during early
Pliocene. Next in sequence was a period of erosion during
which the major topographic features of the Tertiary area
were outlined. This peneplanation was then interrupted by
glaciation in the eastern part of the state, which caused the
deposition of thick beds of sediments upon and along the east
border of the eroded Tertiary, filling the major valleys with
Pleistocene deposits for a considerable distance westward.
Much of the Pleistocene sand and gravel of the area came
from the Tertiary formations and is, therefore, reworked
Tertiary, deposited during the Pleistocene.

Although the Eocene Tertiary seems to be absent in Ne-
braska, the Oligocene, Miocene and Pliocene formations are
well developed with abundant fossils, notably of the verte-
brates. These vertebrate fossils have drawn many collectors
to the state and have been the objects of study by the
paleontologists of museums and educational institutions
generally.

Early in the history of western Nebraska, Captain James
Cook observed the fossil remains along the Niobrara and at
other points. He made these finds known and extended to
scientists the privilege of collecting on his ranch at Agate,
Sioux County. He has ever been the host of notable guests
interested in the evolution of vertebrate life. Harold J. Cook,
the son of Captain Cook, has been afforded unusual oppor-
tunity to become acquainted with vertebrate fossils. Hig field
experience, his association with paleontologists, his connec-
tion with some of the leading museums and his publications
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constitute the background for the preparation of this report.
Mrs. Margaret C. Cook, too, is deeply interested in the fossil
life of the Tertiary and is naturally, by association and werk,
the second author of the bulletin.

The object of this bulletin is to list by horizons the verte-
brate Tertiary fauna of Nebraska and adjacent areas. How-
ever, it should be recognized that the Tertiary has not been
studied closely and zoned in detail in all parts of its occur-
rence in Nebraska. This investigation and studies of the
faunal and invertebrate remains of the System are under
way.

I do not agree with the authors in regard to the age of the
Gering formation (see columnar section). In my opinion, it
should be correlated as Miocene rather than Oligocene.
Fossils thought to be of Miocene age have been collected from
the Gering in the vicinity of Redington Pass, Scotts Bluff
County, by C. Bertrand Schultz of the University Museum.
My opinion has no special bearing, however, because the
authors do not list species from the Gering, and because my
interpretation may prove to be in error. Also, I would class
the Ogallala as Pliocene in age.

The Survey is fortunate in receiving the manuscript for
this bulletin which should be helpful to workers in vertebrate
paleontology. The content and method of treatment followed
in the bulletin have been left to the authors.




Faunal Lists of the Tertiary
Vertebrata of Nebraska
and Adjacent Areas

By HArROLD J. COOK AND MARGARET C. CooK !

INTRODUCTION

With the increase of knowledge through collecting in Ne-
braska and contiguous territory by representatives of many
institutions, it has become increasingly apparent that some
of the results of this work should be recorded for the con-
venience of those desiring this information. While all pos,
sible care has been used not to omit described forms, still,
owing to the endless sources of publication, and the slow and
none too satisfactory centralization of information from such
reports, it is almost inevitable that some will have been over-
looked.

QOur compilaticn is incomplete due to the fact that the new
races found by collectors are undescribed and cannot ethically
be included in our lists. It is our purpose, however, to make
the present list the most complete report of its scope pubhshedv
to date.

The faunal lists have been kept in the most %unphﬁedf
practical form, listing Order, Family, Genus and Species. In .
some cases this will not give a complete picture of true rela-
tionships; but any more elaborate classification becomes ,ex‘-v',,'
tremely difficult for others than a few specialists in the sub-
ject, and would narrow the usefulness of the report. In a
report of this kind it is not practical to discuss the bases of
classification of faunas, but in certain cases where the senior-
writer has felt some explanation necessary for the names
used, brief footnotes have been added. N

No bibliography is possible in a bulletin of thls extent; but_,
the name of the person describing the type.is in all cages .
given after its species name, which will enable students wish-

1 Correlations of geological horizons and their faunas, and review

of genera and species listed herein by Harold J. Cook. Compilation
and assembling of literature for the report by Margaret C. Cook.
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ing to locate descriptions of a species and its.occurrence, to
find them readily in a bibliography of any adequate library.

To make this list of more general use and more complete,
genera and species are included, the types of which were
found outside the borders of Nebraska in formations which
extend across our state. There is no reasonable doubt that
these forms lived within the borders of what is now Nebraska.

It is impossible to acknowledge herein all those whose pub-
lications have been consulted in compiling this report. -How-
ever, gracious acknowledgment is extended by the senior
author for the valuable assistance received from the publica--
tions of his good friends, now deceased, Doctors W. D. Mat-
thew and O. P. Hay; and for the excellent summaries of his
former teacher, Professor Henry Fairfield Osborn, partic-
ularly his monumental work omn the Titanotheres and his
Monograph on the Equidae.

A new formation with the oldest Tertiary faunal horizon
yvet known,K for Nebraska is noted in this report, but no
definite data concerning it are given. Also an undescribed
faunal horizon, giving an important link in the sequence of
geologic levels and faunistic connections, is known to the
senior author, but this, too, cannot be listed in this paper.

Much painstaking field work needs to be done to interpret
fully the stratigraphic relationships of some of the later
Tertiary beds in Nebraska. It is also evident that strati-
graphic revision is badly needed in places in order to afford
an exact basis for the occurrence of many late M1ocene and
Pliocene fossil types.

Among the problems of Tertiary geology not yet satis-
factorily solved in Nebraska are the exact relations between
the Lower Rosebud-Monroe Creek series of the Pine Ridge
area in northwest Nebraska and southwestern South Dakota
and the Gering beds of the Wildcat Ridge area south of the :
North Platte River. We know that these formations are
closely related and roughly of the same age: either the top
of the Oligocene, or basal Miocene, according to the view- .
point.
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On the basis of correlations with the John Day beds of
Oregon, generally accepted to be Upper Oligocene in age, and
on the basis of correlations with European equivalents, it
appears to the senior author more logical and consistent to
assign the Monroe Creek and Lower Rosebud beds to the
Upper Oligocene, than to the bottom of the Miocene, as we
have been considering them, and to draw the dividing line at
the bottom of the Lower Harrison beds, between Oligocene
and Miocene deposits. The fauna of the typical Gering beds
is as yet meagerly known, and we are not listing it qeparately
in these correlation sheets.

The Lower Harrison beds are intermediate in age between
the Lower Rosebud and Upper Rosebud beds, correspondingly,
lying stratigraphically and faunistically between the Monroe
Creek and Upper Harrison beds, from which they are readlly
distinguished both lithologically and faunally. It is entirely
probable that this intermediate stage is actually represented
in the middle section of the typical Rosebud beds, but, as it is
not clearly defined by distinct sediments, and as it is farther
west where the Lower Harrison beds occur, it has not been
recognized and differentiated in the Rosebud.

The classification in general use among geologists, dividing
the Nebraska Tertiary above the White River Formation into
Gering, Arikaree, Loup Fork and Ogallala, while useful in a
general way, does not fit the faunistic evidence of the forma-
tions involved and is too inexact to be of much use in accurate,
comprehensive correlations. We are indicating, however,
their general relationships to the more accurate geologic
divisions given in these lists. ,

Finally, we wish to emphasize the need of revision in some
groups of the Tertiary vertebrates, particularly those of the
later Miocene and Pliocene. However, we do not feel justified
in attempting this in our lists without citing evidence which
is prchibitive at this time. Therefore, in some-cases specific
and generic references are listed as published by others in
which determination we do not necessarily concur. “We con-
sider this list in the light of a work sheet to bring together
and correlaté evidence but subject to further ‘revision .:md
additions as the evidence is worked out.
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(UPPER ? EOCENE) or BASAL OLIGOCENE ?
1. Eastern Wyoming and adjoining area in Western

Nebraska.
CARNIVORA
CREDONTIA 1
Creodont, gen. et sp. indet. (large) riveesenid X
” gen. et sp. indet. (small)............ e X
PERISSODACTYLA i
HYRACODONTIDAE T
Hyracodon, sp. indet. ..o e X
RHINOCEROTIDAE c
? TTEGONIAS SPuevrrvrrerrnrrrerererserenireesssssesenesssrisersssersessssssreresssnsnsa foss X
BRONTOTHERIIDAE Marsh (= TITANOTHERIIDAE)
thanothefr'e gen. et sp. indet X
gen. et sp. indet X
EQUIDAE
Equid., gen. et sp. indet......ccccnviiiniiiniiiiiieinee, X
TESTUDINATA
Turtles, at least two genera......icccccccvvvniceeiirnviincie e X

LOWER OLIGOCENE
Chadron (White River Group)
TITANOTHERIUM ZONE

1. Chadron, South Dakota, and adjoining parts of Nebraska
and Wyoming.

2. Horsetail Creek, northeastern Colorado.
CARNIVORA (CREDONTIA)

HYAENODONTIDAE 1
Hyaenodon near cruentus Leidy.....oiiicinneiciniienennnn, x
7 eructons Leidy.....oiinne et reeerarranes X
” SPr  ceererrrerrerrerrernesesrnresteesssnenaresnes P ARRSPPURUPN X
CARNIVORA (FISSIPEDIA)
CANIDAE
Daphoenus dodgel SCOt.coniiiiiiii e X

S+ eeeeerreeriiiireres et e aaraeennenas e X
Pseudocynodictis sp X
2 CUYNOAON SPuvrerecrrrenrreeiireerereerireeseeeeseesssnbe e s sanesiassssraesonnases b4

2 A report on this new formation, which has been found and studied
by Mr. Erich Schlalk]er of Harvard University, and the senior author,
the past three years, is in manuseript and will appear shortly, naming
the formation and deseribing its known fauna Its occurrence is merely
noted here for the convenience of students in this matter.
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12
FELIDAE
Dinictis fortis Adams............ TR brrefirbiiereenireetebbersieeeens X
” S et errrereeerrreesestreeeesirresbanrbte et e rtreesstaessnenteeesstaesssinien X
Hoplophoneus mentalis Smclalr.., ......................................... X
charrai Jepson ....... e eeivirebererariesiererhrrebrehreeranre X
RODENTIA ’ ‘
ISCHYROMYIDAE ,
Titanotheriomys vetem'or Matthew .....ccoeovvveneens eeeereeereon X
? S 1 TSR UUPPOION X
Cylindrodon font@s Douglaq .................................................... x
LAGOMORPHA
LEPORIDAE
Protolagus affinus WalKer.....cceeinveiveeiviieeonreenieesinesinessnesss X
PaleoligUs SP. cvvieevveenrrerereieeiiiiniineeeeeseissessesssaersssssasssrssseesesesens X
Megalagus turgidus COPe...eieeiiriiiiriiiinieaeeaesanns Veverbeeneiens X
ATCRACOLLGUS SP. coeverrereirireereirieeenitirseneetteeesisenieseeraesseesenesenane X
PERISSODACTYLA
HYRACODONTIDAE
Hyracodon petersoni Wood ~ X
” S 8 T T P IE STy Situinrensrasnenanans X
AMYNODONTIDAE . .
MetOMYNOAON SPuerrnrrrreererreiiiriirinrereereeeesasasirnaeteeesesassesereeessaess X
RHINOCEROTIDAE
ngomas osborni osborni Lucas....... e eeeerriereian, e X
Gregoryl WOoO. . vieiiiiirnceiiiisieecnienneeniere e e X
” poucidens Wood : X
7 WeELLST WOO .ovvvvriireiiiiicie bbb X
” sp. indet X
” osborm precopel Gregory and Cook .................... X
i hypostylus Gregory and Cook..........coeevveeviinninnnnns X
” preoccidentalis Gregory and CookK ....ccceeeievvinnnns X
i taylori, Gregory and CooK.....ccvevevveriinincerennnn, X
” osborni segundus Gregory and Cook X
i COOKT WOO...ooouiviiieiieieeeeieeiieeeiireteeerereeeeee e e veesbsrenens X
” gidleyt Wood.....coovvirereeenrisvinienennnsnne Horizon not given
Leptaceratherium trigonodum Osborn and Wortman........ X
Subhyracodort, SP. IVt X X
Cuaenopus cf. platycephalus Osborn and Wortman.............. X
” TIELS COPC.vveerereeieciieericitieesreeteee e sreiaesneeeaeesns evenn X X
?2 7 premitis Gregory and Cook .....cvivieeieieininennns X
LOPHIODONTIDAE

Colodon (=Mesotapirus) occidentalis Leidy .........cocvcennen. X
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EqQuipAE
Mesothpus proteulopus Osborn
hypostylus Osborn
celer Marsh ...ovveeenieiiiiiiei e e s eene e X

BRONTOTHERIIDAE Marsh (=TITANOTHERIIDAE)
Menodus (= thanotkemum) prouti Leidy

»

.......................... X
gzga,nteus Pomel ................... X
? 7 Yo s X
» i montanus Marsh .................. X
” _ 7 helocerus Cope......cuunnennan.. X X
” ” trigonoceras Cope ................ X X
” ” torvus COPe..ccvnnreeeireeirinnn, X
” " varians Marsh..........c.eeenee..

Megacerops copei Osborn
”

........................................................

riggsi Osborn

....................................................

” coloradensis Leidy

” BCET COPE wrverererereiceee ittt see et teereneeereeeane
” bucco COPE vttt
”

................................

szloclonus tylem Lull ceveiieiiie e
bicornutus Osborn
amPlus Marsh........cocooviiiiineiiicee v
B'r(m’tops ?dispa/r Marsh

”

..........................................................

” 10DUSTUS MALSI v

” brachycephalus OSbOYN.......coovvvvivivivineiireeeeeeneennn X

Allops ? MATSHE OSDOTIL cuicvriiviieieiri e eee X

SETOtINUS MATSH vevvieeiieeeeeee e e vesreeeee s eeseeas X

”  crassicornis Marsh X

P WaLCOtET QSO uiiiii i eeeeeraeeeeeeneeas X
) X X

X

»” X

» ramosum OSDOIN .....c.ccvvvvvvviiiiiiiiieeeeeieeeeeen X

” medium Marsh X

9 ‘? X

” dolichoceras Scott and Osborn x

” platyceras Scott and Osborn.......c...ccvveneenee X

” tichoceras Scott and Osborn.......ccccveevveeeennne X

’»” ? b2 ” ’” ” X

” Letdy? OSDOYIL cevveverrriieiiiieeciee e X

” 2 hypoceras COPC...cwcvvveeeiiccirieicciieeeeieiveennns X
” curtum Marsh v X X

? ” OTPRYYAS COPE tevvereeecieiiriereeeeeecnveeeee e seianee X
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1
” RYDOCETasS COPCurnrrnnneiieeieieeeeeeereeerrereeeneennns X
” gt9as Marsh ...coooovveieiieiieieee e, ‘X
Telodus avus Marsh ...occooeiviveeeeeeie oo X
ARTIODACTYLA
ENTELODONTIDAE
Archaeothemum crassum Marsh....oeeeiveeeeeeeieeieeieeeeeeeeen, X
cf. mortond Leidy....ccvvvvoveveneceiieeceseeeenn, X
7 clavum clavum Marsh.......cccooeevveeveeennn, X
? SCOEEE SINCIAIT . veviviiiee e eeeerr e X
” marshi Troxell .oocvviveeeiiieecieeeeeeeeeeean, ?
” 2ingens Marsh........ccoooeeveevveneeeeeeeeeeeennnn X
TAGASSUIDAE (=DICOTYLIDAE)

Perchoerus minor COOK .....ovuvevaeeeeeseeeeeeeeeeeeeeeeeeeeeseeeeessnsin X
” BID: trererenereririeaeara e e e s e e ee e e ee s e re e e eeteraeararerenaaaaeas X
LEPTOCHOERIDAE

Stibarus cf. montanus MattheW........ocovvvoeeeeeeeeeeeeeeeieen, X

ANTHRACOTHERIDAE
Aepinacodon americanus Leidy......cowuueerverooireeeeeeesen X
” deflectus Marsh.........coceeeiveviiieeviseeeereeeernn, X
T ANERTACOTRETTUM SP. weovverririereeer oo eeeeee oo X
MERYCOIDODONTIDAE
Merycozdodon (Oreodon) hybridus Leidy.....oooovvoveeeeeeennnn., X
affinis Leidy .ocooovevvivveneneeeennnn, X
Eporeodon bullotus Leldy .cioriviineeeeeeereoeieerereeeeeseeeiereeenns X
A GTTOCROCTUS SPueeerriiiereieeieesreeeeeeeeeeeesesereseeresasesseeresseeeeserese s X
HYPERTRAGULIDAE

Leptomeryx Sp. diV. cooieiiieiieeeicee e X

Heteromeryx dispar MattheW.......ccoovviviemveeeeeeeeeeeieeeeeeeenn X

T TTEGENICUS 8D eerereereeeirieeeeeeessrreesiteseereeeeeeeeeeeesesesasresseeeseeses X

Hypertragulus sp. INAeSCeuviiireiieriieiiieceeeeeeeeeeceeeeeeeenn, X

Hypisodus SP. INAESC. wocovvevvieeeieeeieeeeieieeeeee e X

PROTOCEROTIDAE
Protocerine, gen. et sp. INAeSC.uveceivoreeoeeeeeeeeeoeeeeeeeee X
CAMELIDAE :
Eotylopus reedi Matthew.....coooovciiei e ?
? primaevus Matthew..........ooooooveioiivevieeee X
TESTUDINATA
DERMATEMYDIDAE
Xenochelys formose HAY........cccocooveoievceieeeeeeeeeeeeeeseeeen, X
EMYDIDAE
Graptemys ? morrate LOOMiS....o.coocvevveeeeeeeeeeeeeeeee X
TESTUDINIDAE
Testudo cultrato, COPC..uiuinniineeeeee oo oo X

I

AMPRITROTALE COPE wovveeeeieieeeeeeeeeeeeee e, X
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” Drontops Marsh ...oovoveeivceeriiesceere e sre e X
" LaticUned COPE ovvurrrereniriiiirreereennirirnineeeessssennsineesees X
7 LGOTE0 COPE cevrrreeeiirrieeriree e ecirereesieeeessieeasente e snees X
” proeextans Lambe ..., X
i QUAATAEAL COPE 1vveerieiiiiiereeeieeeeseeeres e erienieeee e X
” FROMSONE HAY . ooovivvii et X
“Stylemys nebrascensis Leidy” .. iriciivieniinreeeeeeeen X
TRIONYCHIDAE
Platypeltis leucopotamica Cope .............................................. X
AVES
CARINATAE
CATHARTIDAE (=VULTURIDAE)
Phasmag'ups patritus Wetmore ..............................................
SD. e e X
Palaeogyps prodmmus WeELMOTe. vt irereerenrereeee
RALLIDAE 2
Palaecocrex fax Wetmore ....veeveveevenincn i,
FamiLy INDET.
Bathornis veredus Wetmore ...... e rereeeerre it aere e errarranaeeenennns

MIDDLE OLIGOCENE
BrRULE (Lower Part) (WHITE RIVER GROUP)
OREODON ZONE

1. Lower Brule, South Dakota and adjoining parts of Ne-
braska and Wyoming.

2. Cedar Creek, northeastern Colorado.

3. Near Torrington, Wyoming.

MARSUPTALIA
DIDELPHYIDAE 12
Pemthe? TUM FUTALE COPE covriieiecriere e rireeeriiaen s nenreen e ?7x
ErTCUSPES COPE wrvvrvvrerererrrerriivirererirererarsseeneanns X
” RUNEIT COPE vvvvveeiiiiirieaeeereirireeiae e e st vreeeae e X
" SCALATE COPE weveiieirieeeirieeiiiee e X
” marginale Cope............ U UUURUUURURIN X
” ALEerNANS CODE wevrrrrereeereiriirerieeeeeeeieeeee e X
” pygmaeum Scotb.....cooooviiiiiiiiiii X
CARNIVORA (CREODONTA)
HYAENODONTIDAE
Neohyaenodon horridus (Leidy) ..covecomnnicniniccennnnen, X X
Hyaenodon cruentus Leldy . X X
Cruetons Leldy e X X
” paucidens Osborn and Wortman .................. X
7 leptocephalus Scott and Osborn........c..c..e.... X

mustelinus SColt.. i X



TERTIARY VERTEBRATA OF NEBRASKA 17

' 123
CARNIVORA (FISSIPEDIA)
CANIDAE
Daphoenus vetus LeidY ..o eeoeeeoeeeeeeeeeeeeoees e, X X
” Rartshornionus COPe.u....cocueeeceeeeeeeseeeerrernenans X X
” Felinus SCOttu.uueveeiiicriiiiieeeeeeeeeeeee e, X
” nebrascensis Hateher ..........ccoocovevvvvecveenn X
” wflatus Hatcher .o.ooovivveeioeeeeeeeeees, X
Pseudocynodictis gregarius CODE wueevmeveeeeeeeeeeeeeeeinen, X X
” Lippincottionus COPe .cvcveevvceeeeeraennen, X X
” ? paterculus Matthew ....oooooovveevevennnnn. X
” temnodon Wortman and Osborn ........ X X
Brachicyon tntermedins LOOMIS cooovveeeevivresieeeesesevesnonnnn X
MUSTELIDAE ‘
Bunaelurus lagophagus CODe. i eeeeeeeeeeeeereeereeieen X
T OLGODUNIS SDuveieeiririevreeienieieite e er e ee s e e s s X
FELIDAE
Dinictis feling Leldy..ooviiiiioieeeeeedeeeeeeesseeee e e X
” SQUALIAENS COPC ovvvveeeeeiie it X X
” DOUCTAENS RIGES oo e, X
Hoplophoneus primaevus Leidy..ooooovecrereeiieeeeeieeirann, X
” robustus Adams ......cceeeevviivvreiieiee e X
” occidentalis Leldy.....o..coovvvvviivevieneainnnn, X
” wmsolens Adams..........oue...... rrrerer e ——— X
” 01e0dONTLS COPE evvvviiiivviii it e X X
” lotidens ThoTPe....ioveeeeieeeeeeeeeeereveenern X
” MATSAT TROTTE vveeieieiiiiieeieee e X
7 molossus ThOrpe......ocoveeevvviiviviiii e, X
” sp. (approaching Eusmilus) ..ccooceeveveen... X
Pogonodon cismontanus Thorpe ..ccvvvveeeveeeeieeeeeneeeenn X
INSECTIVORA
ERINACEIDAE
Proteriz loomist Matthew ...ocoocovviviveeeeeeeieeeeeeeeceaeeeen, X
SOLENODONTIDAE
Apternodus gregoryt Schlaikjer ....covvvviiveeeeieereereeeenan, X
LEPTICTIDAE
Leptictis haydent Leidy «..oooooevvvioeeiiieeeoeeeeeee e, X
Ictops dakotensis Leldy ..ooovirieeeiireieeieeee e eeeeceennn. X
” bullatus Matthew ....c.oooevviiiiiiii e X
P poreinUS LeIdY . X
Mesodectes caniculus Cope............... et e X
SORICIDAE

Protosorex crassus SCOE oot eee e X
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TALPIDAE
Domning gradata COPe.......courmveceveeieeeecirieereeeeesr e, X
" CrASSLYENES COPC.ueriiirrreeiirrreeceinreieeerirreesentes s eeenees X
? Geolabis ThYNchaeus COPE...umiiieerereeieeeeeeeereereerees X
RODENTIA
SCIURIDAE
Prosciurus relictius COPE uoviiceieeiiieieeieeeeeereeeeeeeeeeereees X
Diplolophus insolens Troxello..ocooiieoroeeeeeceerereveceeereren X
CASTORIDAE
Eutypomys thomsont Matthew ......ccoevvevevieeiieeveiieeeeeenn b:4
ISCHYROMYDAE
Ischyvom'ys typus Leldy..co i X
typus nanus Troxell........coovivniiniiieeenee, X
” typus loydi Troxell ....c.coovvviviiiiiieiiicccen X
” CPISTATUS COPLurrereireecirrreriorieie e cciiiis e rseieene X
” pliceus Troxell coooivceeeceiiiiieiiccecee e b4
Adjidaumo (——Gymnoptychus) minutus Cope ... X
” trilophus Cope................ X
MURIDAE
Eumys elegans Leldy ..o X X
HETEROMYIDAE
Mookomys parvus Wood................ Location and level uncertain
LAGOMORPHA
LEFORIDAE
Palaeclagus haydent Leidy......cooeeveovveeviveeeciiieee e X X
” LUrgidus CODE .ovvvveeevriireeciie et et evee s X X
” 1ePOTTIUS COPEunrrerrivirieeviirreescirreeeereereseane s ?
” triplex Cope (==P. turgiduS?) ccecevvvuvevennnn. ?
Archaeolaogus ennisianus COPE .uevrereeveiererersieeereeeeeeeeenneens X
PERISSODACTYLA
HYRACODONTIDAE
Hyracodon nebrascensis Leldy ...coooovviieeiiiiiiiiiciienccnninen, X
” ATCLAENS COPE coevnrirreiriereiiieeeeecireeeeecreeseerreae s X X
i major Scott and OSbOrN....cccccevevcveiiiieriiene, X
i apertus Sinclair.. ... X
» leidyanus Troxelli e X
AMYNODONTIDAE
Metamynodon planifrons Scott and Osborn ... X
o7 e TTOXell cocvvveiiiieiiiirree e X
RHINOCEROTIDAE
Subhyracodon occidentalis Leidy ...ccocoveevvirvccivceeenenne X
” metalophus Troxell .....oovveeeiiiiiiiiiinniiiiiinnn, X
” COPET OSDOTIureviireeeeirieeeeeiiie e eeteeeesaeee e X

Caenopus {=Subhyracodon) simplicidens Cope.............. X
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“CACTOPUS™ P ceeverieeteeeeceeee e e X
Lepmcemz‘hemum trigonodum Osborn and Wortman.... x
” allum Troxell .................. X
“Hyracodor” planiceps Scott and OSbOrT. .o oeovenn X
Anchisodon quadriplicatus COPe..emnmummnemreeroeon, X
LOPHIODONTIDAE
Colodon procuspidatus Osborn and Wortman.................. X
Twatus Marsho e cccecieeeeeeeeeeeeees oo X
” dakotensis Osborn and Wortman... X
” longipes Osborn and Wortman X
” oceidentalis Leldy ... ouneeeeeeeeeeeeeeeeseeeeenenn X
” copet Osborn and Wortman X
TAPIRIDAE
Protapirus simplex Wortman and Earle.......o.ovoveeveeonin. X
EQuipAE A
M esothpus DT Li@IAY eovreeiieereeeeeeeeeeeees oo, x 7
obliquidens OSBOIN ....cooovevevvvsieeveeerseeren, X
” eulophas OSDOTI vevviviiiiiveeeeeeeeeeeeeee, e X
” €201etUS COPE wuvvevereericrecrerieeceeeeeee e, ?
” CUREALUS COPE cevvieeeeieeriiicrieieeeererereesrerenans ?
” trigonostylus OSbOTN....cveceeeeeeeeeeeseeenan, x ?
” barbourt Schlaikjer......cccoocoveveeecvveieecieea X X
” SP. INdet. cooiviiiiiii e X
ARTIODACTYLA
ENTELODONTIDAE
A"/'chaeothemum MOTEONE LeidY.eeevvueiviiiiciioieeeeeeeesveennannn X X
clovum darbyt Troxell........ccooevnnnn.... X
i Mmgens Leldy...iivvcreeeeeereesieeensinn, X
” erassum Marsh.....occcovevoveveieieeeieen, ??
» wanlesst Sinclair
» B tttutrturuenenrrentr bbb ———————etontennannans X
Pelonax ramosus Cope @ X
” potens Marsh ...cccooovviviiiiii e X
TAGASSUIDAE
Perchoerus probus Leldy ...oocoooveeeeeereeieeeeoeoeie X
” RONUS MATSN cveeiviiiiiie e, X
ANTHRACOTHERIIDAE
Aepinacodon 1oStratus SCOt e uuueeeeeeeecooeeee X
LEPTOCHOERIDAE (cf. DICHOBUNIDAE)
Leptochoe/ u8 Spectabilis Leidy ...coocvvvivecieeeeeeveeee e X
lemurinus COPe....civniivveereeeeeeereeeeeeees s X
” 70bUStUS Marsho...c..coooeiveiviveieieieireeeee X

3 ? Upper Oligocene.
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” gracilis Marsh...... X
Stibarus obtustlobus COPE .ocvvvvreriiiiiiiiviniriiine e X
” quadricuspis Hatcher.......... Creesrrete e eaeaearaeeane X
MERYCOIDODONTIDAE
Agriochoerus antiquus Leidy....o i X
” latifrons Leidy..c i b:4
Merycoidodon gracilis Leidy ..., X X
” platycephalus Thorpe ..o X
” coloradensis COPe.viveereiriiiiiiiirieirie s X
” periculorum COPe.....cvviieireicieniniieee e X
” hybridus Leldy ... X
” culbertsoni Leidy...oviriiiiiiiciiiinnnnn X
Eporeodon cf. bullotus Leidy ..o X
Leptauchenio SD. coovemeeimeineieeeneness s X
Merycoidodon culbertsoni culbertsoni Leidy.................... X
” ” periculorum Cope...........oeen. X
HYPERTRAGULIDAE
Hypertrangulus calcaratus COPe. . X X
” SP. AIVeuriiiiiieneeiecei e X
Leptomeryx evamnst Leldy ..., X X
” SP. A1V e X
” SP. IAET e X
Hypisodus MInImus COPE...oviiiirieiiiininiiiiiiiniiine X X
»” alacer Troxell i X
CAMELIDAE
Poebrotherium wilsont Leldy .o X X
”? andersont Troxell............oooon X
” Tabiatum COPE.rinerrerereerrieiiiiiiniiceree i X X
” eximium HAY ..o X X
” SP. 1AL, covecii X
Paratylopus primaevus Matthew ... X
TESTUDINATA *
AVES
FAMILY INDET
BaEROTTES 8P+ vevrveererreerererneirerisisiisiesseessassasiessieniessiesissieassesans X
Bird gen. et 8p. indet....c.oooiiii X
Eggs gen. et sp. indet... X
CARINATAE
PHALACROCORACIDAE
Phalacrocorax mediterraneus Shufeldt..........cooiiies X

4 Strange as it may seem, in spite of the fact that the Middle Oligo-
cene abounds with turtles, no one appears to have identified and recorded
the races that occur here; undoubtedly a considerable array. Some-
one specializing in turtles should do this.
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CROCODILOMORPHI
CROCODYLIDAE

Catmanoidea prenasalis Loomis ...ccooovveevevoeoeooi

” visheri Mehl

SAURIA
IGUANIDAE

Aciprion formosum COPe......ueaeeecroveeereeeoososoeeen
MAJUS GIIOTC v i

»

LEPOSTERNIDAE

Rhineura coloradoensis COPe.....ouvunrvmumveeeeeoeseesen,
Ratcherit Baur ..o.oooeeieee e
Hyporking antiqua Baur .....o.oooveeeeeeeeeeeeeeeeceoeoeronn

»”

HELODERMIDAE

Heloderma matthews Gilmore.....o.oo oo

ANGUIDAE

Glyptosaurus giganteus Gilmore......cccouvcmiovveveeniin.
Peltosaurus abbotti GIlmMOTe woovvveveeereeeeeeervceeeraesen,
Granulosus COPe.uumnneviriiiieiieecreieeeeainn
Xestops ? pawneensis GIlmore ........cccovveveeeevereeenn,

2

FAMILY UNDETERMINED

C?"emastosaurus carinicollis COPe..annnineencneaeeirirsininn,
rhambastes COPE ...coovvevveeevieeeeerann,
unipedalis COPe .oovvvveeeeieeeenrennn.
Diactum quinquepedale COPeurununnnneramreieereiren,

»”

SERPENTES
BoipAk

Aphelophis talpivorus COPe....uoeeneorieeeereereeeeeeeenn,
Calamagras murivorus CODE .ocovecveeeeeeeeseeeeecreeroeenns
Ogmophis angulatus CODE .oovivvreirieeieeeeeeeeeseeeeaeereinn

CROTALIDAE

Neuradromicus dorsalis COPe ..ouvvvecveneeeeeeereeeeneesneann,

Pisces
Sardinius ? blackburnii Cope....Locality and horizon
Proballostomus longulus Cope..Locality and horizon
Gephyrura concentrica Cope....Locality and horizon
Plzoplarchus Sex8PIN0sUS Cope .Locality and horizon
whiter Cope........ Locality and horizon
Foperca multidentatus Cope .Locality and horizon

Oligoplarchus squamvpmms Cope .................................

Locality and horizon

21

..... X
..... P

Mo KN oM

WM

..... X

uncertain
uncertain
uncertain
uncertain
uncertain
uncertain

uncertain
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CORRELATION OF THE MONROE CREEK, ROSEBUD,
HARRISON SERIES OF FORMATIONS

The Monroe Creek and Lower Rosebud beds appear to be
locality phases of one series of depositions, and, insofar as
the accidents of discovery have disclosed their faunas to date,
indicate a closely related and nearly identical stage in those
races where direct comparison is possible. Local environ-
mental factors at the time of deposition probably account for
some of the differences noted in the races present from each
formation and locality. Their faunae compare closely with
that of the John Day formation, environmental factors con-
sidered.

The Lower Harrison is superimposed on the Monroe Creek
in the type localities; consequently has a more advanced
fauna, but still showing distinct relations to that of the John
Day. So far as known to the writers not a single Monroe
Creek species has been definitely found in the Lower Harri-
son, though Promerycochoerus and other genera are common
to both. Similarly, not a single species common to both the
Lower Harrison and Upper Harrison, has been reported def-
initely, the latter having a distinetly more advanced mam-
malian fauna, as well as lithological differences, and it
directly overlies the Lower Harrison in the type locality. It
must be held a distinct formation. As pointed out in a pre-
vious paper,® stratigraphic breaks, due to local deformatirn
of the beds, exist in places between both the Monrce Creelk
and Lower Harrison, and at the Lower Harrison-Upper Hayr-
rison contacts, which strengthens the evidence both as to
geologic and faunistic distinctness of these members.

No comparable breaks have been reported from the Roese-
bud, but on the basis of evidence now available, there is no
reported stage of these beds quite comparable to the Lower
Harrison, though such a section should exist there.

The known faunae of the Harrison beds, Upper and Lower,
while closely comparable to the Upper Rosebud in a broad
way, do not, in either case, coincide with it. Jt presents in-

10 Cook, H. J. “Notes On The Geology. of Sioux County, Nebraska,
and Vieinity,” Nebraska Geological Survey, Vol. IV,
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teresting problems in each formation, certain groups appear-
ing to be more advanced than others.

In the dogs of the Lower Harrison, Temnocyon, a John
Day genus, appears to represent species clearly advanced over
those of the Upper Oligocene John Day beds, but is not re-
ported from the Rosebud or Upper Harrison. Daphaenodon
is an advancement over the Brule Daphaenus, but is not re-
ported from other beds. Nothocyon is closely comparable to
John Day species, and is advanced over the Brule Cynodictis.
While advanced species of Nothocyon, as yet undescribed,
occur in the Upper Harrison, the more advanced genus,
Cynodesmus occurs here, in at least one form, closely com-
parable to an Upper Rosebud species (C. thomsoni), and in
the latter beds Cynodesmus appears to be the most abundant
canid, though not present in the Lower Rosebud. (In this
connection, the proper generic references in certain species
of the Cynodictis-Nothocyon-Cynodesmus line of descent are
questionable.) Mesocyon, also a John Day genus, known in
Nebraska only from the Lower Rosebud and Monroe Creek,
agrees fairly well with the Upper Oligocene John Day fauna.
Borocyon and Cynarctus of the Upper Harrison are more
specialized than any canids from the Upper Rosebud. There-
fore, on this evidence of the canids, the Upper Rosebud ap-
pears a bit older than the Upper Harrison, and more recent
than the Lower Harrison. _

The Mustelidae, as far as known, indicate about the same
thing.

Among the rodents, in a recent conversation with Dr. R. A.
Stirton, who is specializing in the Castoridae, the writer was
informed that the Upper Rosebud beavers, in the opinion of
Dr. Stirton, showed little, if any, advancement over those of
the Lower Rosebud, when the material was restudied. Rodents
of the Upper Harrison are almost unknown, but an unde-
scribed species of Mylagaulus appears here and is the earliest
known appearance of the group in the region, again suggest-
ing that the Upper Harrison is a later phase than the Upper
Rosebud. - .

While the Rhinocerotidae are abundant in the Lower Harri-
son, they are little known from the Rosebud or Upper Harri-
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son, save for the type of Epiaphelops, which, while primitive
in some respects, in others is distinetly more advanced than
any now described from the other beds.

The horses are best known from the Upper Harrison and
here, in most cases, appear clearly advanced over those now
known from both the Upper Rosebud and Lower Harrison.

In the Artiodactyla, the Entelodonts are too little known to
offer comparison with the Rosebud, but the last known evi-
dence of the phylum, culminating in the gigantic ? Dinohyus
conodon of the lower part of the Upper Harrison beds, may
represent the time of extinction of that race, which was so
abundant in the Oligocene.

In the oreodonts, the evidence reported connects the Lower
Harrison more closely with the Lower Rosebud, and indicates
a habitat more favorable for them in the Upper Harrison,
than in the region where the Upper Rosebud was deposiied,
and with more advanced species, again, in the Upper Hairi-
son. Promerycochoerus is characteristic of the Lower Rose-
bud and Monroe Creek, and persists in P. vantasselensis up
into the Lower Harrison. This genus is entirely replaced by
the more advanced Merycochoerus in the Upper Harrison.
Promerycochoerus is unknown in the Upper Rosebud and
Merycochoerus is present, but in undetermined species. Again
the evidence points to the Upper Rosebud as more recent
than the Lower Harrison, but when one examines the meagre
evidence of the other Upper Rosebud oreodonts as compared
with those of the Upper Harrison, the latter appear distinctly
more advanced. ‘

The same is true in a more marked degree with the camels
of these beds. There is a good deal of undescribed camel
material known, with some interesting precocious forms ap-
pearing in the Upper Harrison. These are more advanced
than those of the Rosebud or other beds considered here, and
plainly lead up toward the more specialized camels of the
later Mioecene and Pliocene.

The earliest known occurrence of Merycodus is in the Upper
Harrison, forecasting the more abundant and specialized
species of this group to follow. In the Blastomeryx group
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certain species more advanced than those of the Upper Rose-
bud are known.

With the faunal evidence in mind, the writer is placing the
Upper Rosebud, at this time, as a stage between the Lower
and Upper Harrison. It represents rather distinct faunal
facies, due in part, undoubtedly, to differences of physical
conditions and habitat when these beds were deposited.

The greatest gap in the faunal record of Nebraska, from
the early Oligocene to the end of the Tertiary, occurs between
the Lower Miocene-Upper Harrison beds and the Middle
Miocene-Lower Sheep Creek beds. This gap will undoubtedly
be filled in as later discoveries are accurately recognized and
reported. The writer has examined one recently discovered
horizon, and some of its fauna, which appears partially to fill
in this gap. It occurs in the region where for years we have
predicted that such a stage should be found.
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MIDDLE MIOCENE
ARIKAREE FORMATION (in part)

1. Lower Sheep Creek.
2. Pawnee Creek, northeastern Colorado.

CARNIVORA

CANIDAE
Cynarctus saxatilis MattheW......ocooovveovoeeoeeeoeeeeeeeo
Amphwyon eINRETMETT COOK wovviivee e eeeeeeeeeeeeeeeiins

frendens Matthew .........c.ccoooivcciiinninieininnn. X

»

stnapius Matthew..........ooooviveieiieieeeeee,
idoneus Matthew ........cocvvvveviooeoneeieeeeeeeee, X

”

b

“OUNIS" SPuverreereerierereneniereitieie et s et er e e eesesseas
Nothocyon vulpinus coloradoensis ThOTPE..cooweeeeeveivvesren..
Tomarctus cf. temerarius Leidy ...ooooovvcereereseeeeeeeeeeseseeionn

” DreviroStris COPE....vmvviveecrecerieiee e eeeeveae e,

” optatus Matthew ........coovvvvveiiiiiiee e, X
2 CYon cf. TCtiCYOM SPu covreeeeeeeeeeeeeeeeeeeeeeeeeer e
CYnodesmus SP. INAESC..ureeccirviociiiirieeeeeeeereeee e oo e oo s b4
Euoplocyon Sp. INAeb.u.coiioiiieeeeeeeeceeeeeeeeeeeeeeeeeeeeeserens
2 Ursavus powniensts TTICK .o iceeeeeeeceeeeeeeeeeeeeenans

MUSTELIDAE

Plionictis parviloba COPe...uei i ieieeeieeeeeeeeeeeeeeeeesers e

” 0gygta MattheW.........ccccovvviveiiieecie e,
MIONICELS SP. INAESC. ceveeeiriieeeiicee ettt re e e e e ereeseea e X
Brachypsalis matutinus MattheW......coocoeeovvvveieeeeeeeeeeeeeeen, X
Sthenictis cf. lycopotamicum Cope ........................................

FELIDAE
Metailurus *® intrepidus Leidy....ooveviieireieeeeeeeeeeeeeesannn

RODENTIA
MYLAGAULIDAE
Mylagoulus laevis MattheW...ooovveeiiiieiiieeeeeeeeeeeeeeeeeeess
” pantensts MattheW......occovvviicvicicecieeceere,

i novellus Matthew.........ooovvvvvviiiiieieiiieeeeeeeeeeen, X

” vetus Matthew ..., X

PROBOSCIDEA
MASTODONTIDAE
? Miomastodon proavus COPE evieereceieeieeeiieie e
Rhynchotherium rectidens OSbOYN......cccccovvvivivvneeiiviieeennnnn,
Trilophodon simplicidens OSDOIN...ccveccreecvvereceieeereeereeieens

15 Probably Pseudaelurus. Auect. R. A, Stirton.
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12
PERISSODACTYLA )
CHALICOTHERIDAE
Chalicotherid gen. INdesc. ..o X
MOTOPUS SPu verererrererremrarerersrersmasmrasesisiis sttt X
RHINOCEROTIDAE
? Caenopus persistens OSDOIT. .. X
Aphelops MEGAIOAUS COPE woeveeeririrrineriririenrnsisiie s X X
” profectus Matthew ..o, X
" plamiceps OSDOTTL ....evvuviveirinniineniiieeinnes X
Mesoceras medicornutus OSDOIN . ...cooiviriviiiniiiiiennen X
T TElEOCETAS SP. vervrrirererrererssreenessssaasiaesssestesstanriissssssnsssssasses X
TAPIRIDAE
Tapiravus sp. INAet. ..o X
EQUIDAE
M erycthpus proparvulus OSBOITM..iiii X
segunctus CopPe.....ccoivriiviricnannns rrereesersar———. X
” eohipparion OSDOTIL ..ot X
” 1aDT0SUS COPE cevrererrermecrririniiieesirrrssriiee s X
” PONIENSTS COPCreeririiriiirrenriie e X
” SPphenodus COPe..viiiiiiiiiii i X
” campestris Gidley x
” isonesus secundmns OSDOTN......ooviniiriniiereaenens X
” ” tertius OSDOIT. veiceiviiiirincinneneens X
i ” quortus Osborn X
” ” quintus Osborn.... b'd
” insignis primus Osborn X
” eoplacidus OSDOTN...ciiiiiiiiie X
Hypoh@ppus osborni GHALEY wreerrreeeeneeneniir i X
cf. equinus Scott X
” SD+ +erverrerrerenrenser e X
Pamthpus pawniensis GIALEY ..., X
coloradensis GIALEY .o.ocvweererveeesereeicerienenens X
” near crenidens Scoth .o X
Archaeohippus penultimus Matthew ... X
ARTIODACTYLA
MERYCOIDODONTIDAE
Merycochoerus cf. proprius Leidy .o X
cf. rusticus Teldy..ocovierieinoiiiiiinee e X
Pronomotherium cf. stouense Sinclair.......oeeiinin X
Merychyus SP. AiV. ceini X
CAMELIDAE
P7‘0tolabzs longiceps Matthew.......ooooveiiiiniins X
Reterodontus COPEarureneereriiiiirniriearieence i X
” angUStidens COPE.....ooiriaeennciiiiiiiiinnes X X

SA2euS MattNEW..ovocvereveeereeriiiiierieie e X
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b4

pussilus Matthew..........cooeeeeeioeoio
fissidens Cope ;

”»”

? 0”7 fisSTAENS COPC..uvurnenirvrreeeeeeeeeeeeeeeeoeo '

‘:’Procamelus cf. gracilis Leidy..ooecneeeeeeseereeosoo
Alticamelus altus Marsh ........ocveeeeeeecomemeiooo

»
k24

»

o

S
Myolabis tenwis Matthew................. e s
CERVIDAE '
! Palaeomeryr SP...eeeeeeeeeeererererennnn,
Dyseomeryz riparius Matthew

Blastomeryx gemmifer CODe........oouuerommmeeoooooo ‘

ANTILOCAPRIDAE ( MERYCODONTIDAE)
Merycodus 0sborni Matthew ......oocoeeeereoooooo
» cf. necatus Leidy.....oouoooeeoeeooiooeeeeo
AvVEs
CARINATAE
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NOTES ON THE CORRELATION OF THE LATE
MIOCENE-PLIOCENE FAUNAS

From the foregoing faunal sheet, it is obvious that the
Lower Sheep Creek and the Pawnee Creek beds -are not
stratigraphic equivalents, though closely related. Also that
the Lower Sheep Creek represents an earlier stage, and that
the latter beds are intermediate between the former and the
Lower Snake Creek, and more nearly equivalent to the Upper
Sheep Creek. This latter member will have to be more clearly
differentiated from the Lower Snake Creek, although these
faunal elements are being listed together in this paper, due to
confusion in early collecting methods.

Owing to the fact that only hazy data are available con-
cerning the locality and level of occurrence of many im-
portant early types, and that subsequent collecting in many
instances has not served to clarify many problems, it must
soon become obvious to any close student of Paleontology that
much of the present information regarding these formations
and their faunae is sadly in need of revision, partly due
to lack of publication of important information already
determined; partly due, in some instances, to inaccurate
determinations and references. In gome instances, con-
fusion may bhe traced to a possible mixture of faunae,
from closely associated beds, where local reworking and
redeposition has occurred, but most of these problems can
readily be solved and straightened out when enough accurate
collecting and assembling of data in the field has been done,
and the information been made available to permit exact
stratigraphic correlations. For the present, this section of
these faunal lists, while reasonably accurate as to the levels
of occurrence in the Sheep Creek and Snake Creek beds, is
less exact in many instances, in other localities cited. This is
particularly true of the fossils reported as coming from the
locality of “Ft. Niobrara” and the “Nebraska Formation”.
The “Republican River” beds will likewise probably prove te
have various more or less recent phases as does the Ogalalla.

For reasons stated previously in this paper as to the com-
plexity of bedding and deposition of the various phases of the
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Upper Sheep Creek and Snake Creek beds, and the undoubted
mixture of faunal elements in collecting from this zone (which
condition is particularly true of the Upper Miocene-Lower
Pliocene stages here), these horizons and faunal elements are
herein grouped together, in most instances, under the “Lower
Snake Creek”. As a matter of fact, there is little question
that part of this fauna is Upper Miocene and part Lower
Pliocene, the Upper Sheep Creek being an Upper Miocene
stage closely related to the Pawnee Creek beds of Colorado.
The typical Lower Snake Creek beds will probably be demon-
strated to be early Pliocene.

We note many marked faunal changes nearly coincident
with the beginning of Pliocene time, in which increased
gradients across western Nebraska and increased stream flow
brought down the first “sharp” granitic and quartzitie sands
and gravels from the mountains to the westward. It is notable
that among horses, the genus Merychippus, dominant in
Middle and Upper Miocene times, gives way to Hipwarion and
Pliohippus, both of which genera are descendents of different
branches of the Miocene Merychippus group. While species
of Merychippus are found in the earliest beds containing
Hipparion and Pliohippus, these will undoubtedly be proven
to be either persistent primitive members descended from
Miocene times, with little change in tooth structure, or their
apparent association due to a mixture of faunas. '

From all angles, it appears desirable to the writer that we
should take the time of the first definite appearance of Hip-
parion as the beginning of Pliocene time. This coincides with
the evidence from several directions, and the horses were so
abundant and widespread in distribution that this makes a
very useful criterion as well. If we do this, as Stirton
and others are advocating, then division between the
Miocene and Pliocene occurs in what we are listing as the
undifferentiated “Lower Snake Creek” in these beds, as well
as in the Valentine beds further eastward, in both of which
more exact field records are necessary, as previously stated.
This is also necessary in other comparable localities, partic-
ularly in the western half of Nebraska.
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No satisfactory means of settling many points necessary in
these problems is available at this time, though work now in
progress will undoubtedly clear up many vexed points in the
next few years. Evidence available indicates that the Snake
Creek beds will probably show at least three determinable
Plioczne phases.

Since these Faunal Lists were compiled, and this report
written, the results obtained by careful systematic collecting
in the region about Valentine, Nebraska, by R. A. Stirton,
Paul O. McGrew and others associated in this work, indicate
that at least three faunal phases are present in that region,
to only one of which (the upper member) the term “Valen-
tine” can be properly applied. The lower member of this
section agrees closely with the typical “Ft. Niobrara”; and
there is at least one distinct stage yet to be differentiatel.
Studies are now in progress by the above men on these beds
and their faunae, which when published, will make possible
the proper correlations here, and straighten out evidence, and
faunal mixtures, now confused. It will undoubtedly be shown
that certain beds in the Valentine region agree closely with
the phase of the Snake Creek Beds, in which the type of
Hesperopithecus was found (on Olcott Hill) ; hence Primates
reported from these two phases, are undoubtedly nearly con-
temperaneous.

Of course these correlations, based on this new evidence,
- will involve other comparable shifts in the record of the strati-
graphic occurrence of many other types listed from this
region and series of late Miocene-Pliocene beds, as the true
levels of their occurrence can be determined, clarifying the
older, less precise records. A comparable condition applies
to the “Ainsworth” and “Republican River” sections.

These accurate determinations will, of course, affect the
record of the reported vertical range of occurrence of many
genera and species, listed from this series of beds.®

H.J. C..

* The base of the Ogallala in our columnar section, Page 44 should
not extend below the middle of the Upper Sheep Creek.
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