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FOREWORD

The horn-bearing ruminants of America of historic time-the deer,
moose, wapiti and caribou, the mountain goat and sheep, and the prong-
horn antelope and bison-have claimed the interest of many besides
hunters and naturalists. In this volume are .assembled the previously
recorded and much new data as to the number, nature and affinities of
certain of the widely diverse horned and antlered predecessors of these
modern forms. Few in kind, the Recent species comprise a mere rem-
nant of those diversified assemblages of horned and hornless ruminants
which existed in America during that portion of the so-called "Age of
Mammals" which embraced the Quaternary (Recent and glacio-Pleisto-
cene) and the upper third (Pliocene, -Miocene and Late Oligocene)
of the immediately preceding and vastly longer Tertiary. The palaeon-
tologist's data consist of remains retrieved from fortuitous burials of the
past. The fossilized evidence of the present volume numbers over seven
thousand specimens-skulls, partial skulls, jaws, horns and limbs.
Though most of the modern horn-bearing forms have been identified
from superficial accumulations of relatively recent glacial age, so far
only the pronghorn and deer groups have been encountered in the
indurated deposits of the older to vastly older Late and Middle Tertiary.
In the deposits of glacial time the progenitors of certain of the creatures
of today are occasionally encountered in association with peculiarly
distinct though broadly allied creatures. The latest of such curious
prehistoric forms, even if known in part to early man, must have been
extinct long before the arrival of Columbus. In the earlier and far
remote Tertiary, the ancestors of our American pronghorn and deer are
still masked amid the host of widely diversified Antilocaprids and Cer-
vids of the, vanished faunas of that time. The magnificence of the mam-
malian assemblages of the American past is in strange contrast to the im-
poverishment of the Recent fauna. While the final disappearance of the
rich herds of the Tertiary, of which the genera and species here glimpsed
formed a part, may not be charged to the interference of man, the con-
tinuance of the surviving creatures of today rests with civilization.
Doubtlessly foremost among factors contributing to the destruction of
the great assemblages of Tertiary time were changes in topography and
climate, accompanied by the shifting of faunas and the ravages of preda-
tory hosts of both the animal and plant worlds.
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Foreword

The evidence described in the present volume represents a particular
section of the accumulated collections of fifteen years of exploration of
fossiliferous deposits in the states of New Mexico, Colorado, Nebraska,
Kansas, Wyoming, Arizona, Texas, Oklahoma, Nevada and California,
and in Alaska. It is hoped that these studies on the range of form in
the horned ruminants of prehistoric America, in conjunction with the
parallel investigations in progress on the extinct American Camelidae,
Oreodontidae, Equidae and Carnivora, by making available a wealth of
new evidence, may establish a new starting point for the interpretation
and tracing-out of the comings and goings of the mammals of the Late
Tertiary-Quaternary and the reconstruction and filling-in of portions of
the general biological and historical pattern. Knowledge as to the his-
tory of mammals and the correlation of faunas and formations is still
limited by woeful lack of information as to the kinds, relationships and
distribution of the vast multitude of extinct forms. The manner of
origin of the individuals of the groups under discussion is yet unknown.
Such origin may be found to have been parallel and largely similar for all
mammals.

The writer's acknowledgments are due first to the leaders and mem-
bers of the field parties cited in the ensuing pages in conjunction with
the detailed lists of fossil remains, whose painstaking investigations have
resulted in so vastly increasing the available data both as to the new and
to previously described species. Pro.minent among these are Joseph
Rak, John C. Blick, Charles H. Falkenbach, Morris F. Skinner, Jack
Wilson, Ralph Mefferd, John Lynch, Carl Long, William Klaus, Ted
Galusha, Peter Kaisen and their associates, and among Professor E. H.
Barbour's assistants, C. Bertrand Schultz, Grayson Meade and F. W.
Johnson. Sincere thanks are due to the collections' custodian, Floyd
Blair, and to Joseph Rooney and associates for their skillful preparation
of the material. Acknowledgment also is made to Haakon G. Dehlin
for his aid in the details of many of the studies, especially in the inter-
comparison of limb elements, preparation of measurement tables and
filing of the data' for ready reference. Warm appreciation is expressed
to Sydney E. Helprin for his assistance in the editing of the manuscript
and in the carrying of this with frequent additions safely through
the press. The writer is particularly indebted to Dr. William K. Greg-
ory for his critical reading of the text in its original form.

The eight plates of reconstructions of the Tertiary Cervids, Antilo-
caprids, Protoceratids and Quaternary Antilocaprids and Bovids are by
Joseph M. Guerry. The restoration of the deciduous "horn-sheaths" of

1 The method of filing the fossil data is shown in the photograph of Paracosoryx wilsoni
and Merrsamoceros coronatus specimens, Figure 40A, page 371.

Vi



Foreword

the Antilocaprini and "antlers" of the Aletomerycini-Dromomerycini
are largely hypothetical as the same are in no case, so far, preserved.
The ninety-three text figures of some six hundred and fifty-seven scaled
drawings' of horns, crania, dentitions and limb elements have been
executed by Hazel de Berard. These drawings are based on camera
lucida and pantographic outlines, the specimens appearing in " orthogonal
projection." Dimensions which are parallel to the plane of the draw-
ing are in their true size, but dimensions which are at an angle with
the plane are more or less foreshortened. (By referring to both the
lateral and posterior niews in the case of the Merycodontini horn draw-
ings, for example, the true dimensions of a specimen may be readily
obtained.) For the sake of uniformity and ease of comparison, eleva-
tions of the larger skulls and horns are figured at one-third actual size;
the smaller skulls and horns and the great majority of mandibular rami
at one-half actual size; the occlusal (and lateral) views of the teeth at
natural size, and the limbs at one-half actual size.

The only deviation from these scales is in the case of the comparative unit
drawings of crania, Fig. 2, and teeth, Figs. 2B, 67, and one figure of the Bovidn x -.

All specimens are figured in the line drawings as left-hand, righbt-hand specimens
being reversed so as to appear left. Such specimens are marked "rev." on the figures.
The reconstructions of the heads in the flesh are approximately x -, except the Meryco-
dontini x and the Pleistocene-Recent Cervini x lis

The dentitions, horns and limbs have been ified for reference arranged on plaster
plaques according to the order of their listing in this volume. For convenience, the
material is divided between tentative size groups. The dentition size groups do not
always synchronize with those of the limbs because of differences in the limb propor-
tions of various genera and families. Tooth wear is indicated by symbols: A (ado-
lescent), M (mature), w (worn), etc.

For the privilege of reproducing certain important types and other
specimens of the literature, the author wishes to acknowledge his appre-
ciation of the courtesy of:

Professor Henry Fairfield Osborn of the American Museum of Natural History, re-
garding the material described by Cope and Matthew, and the types of

Dromomeryx borealis (Cope, 1878),
Blastomeryx gemmifer Cope, 1874,
Cranioceras unicornis Matthew, 1918, and
Ramoceros (Merycodus) osborni (Matthew, 1904);

Doctor Charles W. Gilmore of the U. S. National Museum, in relation to the type of
Cranioceras (Dicrocerus) teres (Cope, 1874);

1 Where more than one view of the same specimen (or specimens of one catalogue number)
occur on the same plate, all are counted as one drawing; where appearing on different plates, they
are separately counted. Cross sections are not counted. The six hundred and fifty-seven drawings
are representative of five hundred and fifty-two different actual specimens (including sixteen horn-
less Hypertragulids).

*ii



Foreword

Professor William J. Sinclair of Princeton University, the types of
Drepanomeryxfalciformis Sinclair, 1915,
Dromomeryx whitfordi Sinclair, 1915, and
Dromomeryx artilopinus Scott, 1893;

Director Thomas Barbour of the Museum of Comparative Zoology, Haxvard Uni-
versity, the type of

Aletomeryx (Blastomeryx) scotti (Matthew, 1924) and the Cosoryx remains of
the Garman Collection, described by William B. Scott, 1890;

Director Andrey Avinoff of the Carnegie Museum of Pittsburgh, for the loan of the
Dromomeryx borealis (Cope, 1878), Douglass cotype, and other data;

Director Charles Cadwallader of the Academy of Natural Sciences of Philadelphia,
for the use of the

"Merycodus necatus" remains from South Dakota, studied by Joseph Leidy,
1854;

Director J. D. Figgins of the Colorado Museum of Natural History, for the use of the
type of

Yumaceras figginsi, n.g. and sp., and other remains;
Doctor Mark Francis of the Agricultural and Mechanical College of Texas, for the

opportunity of describing
Prosynthetoceras francisi, n.subg. and sp.;

President Charles E. Bunnell of the University of Alaska in connection with the
discoveries of the Alaska College-American Museum Expedition-

Cervalces alasken8is, n.sp.,
Saiga ricei, n.sp.,
Ovis dorshi, n.sp., and
Bos bunnelli, n.sp.;

Doctor Erwin H. Barbour of the Nebraska State Museum, for the privilege of study-
ing the types of

Barbouromeryx trigonocorneus (Barbour and Schultz, 1934) and
Proantilocapra platycornea Barbour and Schultz, 1934.

The writer further would express his deep appreciation of the cour-
tesy and kindly cooperation of Doctor Erwin H. Barbour in permitting
the description and figuring in these pages of much unique and hereto-
fore unpublished evidence from the unrivaled series of the Nebraska
State University Collection.

C. F.
AMERICAN MUSEUM OF NATURAL HISTORY
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and Wyoming: mandibular and maxillary dentitions.
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PHOTOGRAPHS

40A. Method of filing the fossil data, exampled by three plas-
ter plaques holding Sioux County, Nebraska, Para-
cosoryx and Barstow, California, Merriamoceros
specimens........

48A. C. (Paracomoryx) wviloni, n.subg. and sp., ref., Long
Quarry, Sioux County, Nebraska: immature skele-
ton.(approx.)
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HORNED RUMINANTS

of NORTH AMERICA

INTRODUCTION

The variously specialized deer, pronghorns and protoceratines of the
Tertiary, and deer, pronghorns, aberrant-antelope, sheep and bison of
the Quaternary, represent so many forerunners of the surviving homed
and antlered creatures of America of today. The present volume de-
scribes a large number of heretofore unknown members of these several
American Tertiary and Quaternary groups and presents a tentative re-
classification of the whole, together with a catalogue of the available
fossil remains.

The Cervidae, Antilocapridae, Bovidae and Protoceratidae include in
their membership all of the American horned as contrasted to hornless
Ruminantia, such as the Hypertragulide, Camelidae and Oreodontidae.
The diminutive Antilocaprid Merycodontini afford the richest known
record of actual variations occurring within bands of horned mammals of
closely related species over a wide geologic and geographic range. The
presence of horns permits a much more detailed division of the material
of this report between genera and subgenera than would be possible had
the classification to be restricted to the usual slightly marked characters
in hornless groups of skull, dentition and limbs. Much unexpected evi-
dence as to the kinds, characters and affinities of these ancestral Rumi-

1
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nantia, particularly of the Cervidae and Antilocapride, has been one of
the results of the intensive investigation during the past fifteen years of
western Tertiary deposits. Well may one ponder the rule of nature re-
sponsible for so-many and such curiously diversified forms.

There are enumerated in the present volume a total of seventy-one1
North American genera and subgenera (forty-nine genera from the Ter-
tiary and twenty-two from the Pleistocene-Recent2) of the five families,
Cervidae, Antilocaprida, Bovidae, Protoceratidae and (hornless) Hyper-
tragulidae. Twenty-nine of the Tertiary and two of the Pleistocene
genera and subgenera are new. Of the one hundred and seventy
geologic and geographic species and subspecies, ninety-five are new.
(Incidental to the discussion of these forms, two curious new genera are
described under the Camelidae for the purpose of comparison in the
Appendix-Chapter VI).

The preliminary classification (p. 31) of the American Tertiary and
Quaternary deer and pronghorns, census of the known forms and cata-
logue of the now available evidence (past and present) afford a glimpse
of the range of morphologic characters in several distinct groups and the
degree of variation within the individual, and are interesting in connec-
tion with hypotheses as to the origins and affinities of the living forms.
The classification permits of an orderly presentation and arrangement of
the present data and may aid in the identification of unlisted remains in
other institutions and the assimilation of the evidence yet to come.

The difficulty of securing a balanced arrangement, inasmuch as one
division or one group may be far better represented than another both
by material and species, is obvious. The extinct forms of the families
of the present report are subdivided for the matter of convenience be-
tween ten more or less homogeneous divisions (including the Hyper-
tragulida, thirteen divisions)-such divisions being exampled in the case
of the Antilocaprida by the Merycodontini and Antilocaprini. The thir-
teen divisions are further divided into twenty-nine subfamilies-exam-
pled in the case of the Antilocaprini by the Ilingocerotinae, Pliocerotinie,
Stockocerotinie and Antilocaprinae. The twenty-nine subfamilies em-
brace seventy-one genera and subgenera. The subfamilies, as originally
construed in these studies, were predominantly horizontal groupings.
More recent evidence, witnessing the occurrence in the Middle and Late
Tertiary, and again in the Late and Uppermost Late Tertiary, of certain
closely allied forms which seem to differ only in degree of specialization,

1 The genera and subgenera total seventy-nine, adding three Bovids (PoSphagus, Simobiaon and
8tlabison), the Cervid Pediomeryx and four Camelida (P8eudoceras, Rakomylus, Stenomylus and
Eotylopust.n

2 South American Cervini genera are excluded.
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has indicated the present use of several of the subfamilies in an
additional phyletic sense. Thus the Cervid subfamilies, Craniocera-
tinme and Dromomerycinae, as here limited, include Late Tertiary and
more progressive Uppermost Late Tertiary forms. Also (though more
questionably) the Barbouromerycinae, Aletomerycinae and Longiro-
stromerycinae embrace forms from both the Middle and Late Tertiary.
The Antilocaprid subfamily, Antilocaprinse, contains genera from both
the Late Tertiary and Quaternary. The Protoceratid subfamily, Syn-
thetoceratinae, embraces a specialized genus and subgenus from the Late
-Uppermost Late Tertiary. (The Camelid subfamily, Stenomylinae,
includes genera from both the Middle and Late Tertiary.) Notable ex-
amples of continuing specialization are afforded by the two remarkable
trihorned groups, Procranioceras-Cranioceras and Prosynthetoceras-Syn-
thetoceras, respectively representing closely allied couplets in the remote
Cervid and Protoceratid families. While Procranioceras comes from the
main, and certain of the Cranioceras remains from the uppermost por-
tion of the Late Tertiary, and it is evident that the Cervid Cranioceras
and Protoceratid Synthetoceras are advanced over their respective sub-
genera, it remains to be determined whether in either family the more
progressive genus was restricted entirely to higher beds and the less pro-
gressive subgenus confined to lower beds, or whether both subgenera
and genera were partly or largely contemporaneous and merely deriva-
tives of parallel developments. However, it may be noted that while
Parablastomeryx, from the uppermost Tertiary of Nebraska, is more
progressive than Pseudoparablastomeryx of lower beds, it is less progres-
sive than Blastomeryx from intermediate levels.'

Forms are given generic (or subgeneric) rank on observable differ-
ences in the dentition, mandible, skull or cranial appendages, when such
characters are believed to indicate the presence of a more or less funda-
mental difference between the particular form and that next nearest
akin. (See footnote 2, page 30.)

Of the ten major divisions, but one (Protoceratini) is represented
previous to the Lower Miocene, where three additional divisions first
appear. A fifth and sixth division are introduced in the main Late Ter-
tiary and the four remaining divisions first are encountered definitely in
the Quaternary-at which time only one (Antilocaprini) of the five
earlier divisions is still represented. (The three Hypertragulid divisions
were confined to the Oligocene and Lower Miocene.)

I "It is an interesting and significant fact that ancestral and derivative genera may continue
to live side by side in the same region." W. B. Scott, 1913, p. 375.

1937] 3



Bulletin American Museum of Natural History

The four families of horned ruminants of the section "Pecora"' of
North American Middle Tertiary to Recent time, of ten here tenta-
tively recognized divisions, and the (hornless) Hypertragulide of three
additional divisions, are the respective subjects of the five ensuing chap-
ters:

I.-CERVIDA (reconstructions, frontispiece [in part] and Figs. 1, 2D,
19), inclusive of the horned Dromomerycini and Aletomerycini and
hornless Blastomerycini of the Middle and Late Tertiary, and the
Cervini of the Pleistocene-Recent;

II.-ANrILOCAPRIDA& (reconstructions, frontispiece [in part] and
Figs. 27, 49), embracing the Merycodontini2 of the Late Tertiary and the
Antilocaprini of the Late Tertiary to Recent;

III.-BOVIDE (reconstructions, Fig. 55), of the divisions Antilopini,
Ovini and Bovini. The Bovidae, like the true Cervinae, possibly were un-
known in America previous to the Pleistocene;

IV.-PROTOCERATIDZE (reconstructions, Fig. 59), here limited to the
horned Protoceratini of the Middle to Late Tertiary; and

V.-HYPERTRAGULID,3 inclusive of the hornless Leptomerycini,
Hypertragulini and Hypisodontini of the Middle Tertiary, are of doubt-
ful Pecoran affinity (and see Appendix, VI, Camelidae, in part).

It may be presumed that the maximum differentiation within the
several major families of American horned ruminants in their Tertiary-
Quaternary heyday may have been fully equivalent to the remarkable
differentiation observable in the case of the Antilopini of modern equa-
torial Africa. Thus the twenty-one here recognized North American
Tertiary-Quaternary genera and subgenera of the Antilocapridae, and
twenty-seven genera and subgener-a of the Cervide, might be compared
with the some twenty genera and subgenera of the one Recent African
division, Antilopini.

1 The Eurasiatic Giraffidce are absent. [W. D. Matthew (1929, Bull. Geol. Soc. Amer., XL,
p. 408) includes in the Giraffidte the European Tertiary Palwomerycid£e.] The hornless Camelida
and Oreodontidae are the subjects of separate reports now in progress.

2 Merycodontide of Matthew (1904) and Antilocaprid& (in part) of Matthew (1929). Zittel
(1893) places Co8oriz Leidy, together with Palwomeryz and Blastomerzy, in the Cervulinw. Schlos-
ser-Zittel (1923) recognise the one family Antilocapridw and transfer to this Hypipodue Cope (here
of the Hypertragulid) and Aletomeryx Lull (here of the Cervido).

I The Hypertragulidu has been referred by W. B. Scott (1913) to the Tylopoda and by W. D.
Matthew (1929) to the Pecora (see synonymy, Chapter V).
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Because of the relative abundance of the fossil data, the present re-
port deals in greater portion with the Tertiary-Quaternary Antilocapri-
dae and the Tertiary Cervidae than with the Protoceratidae, Hypertragu-
lidae or Bovidae. Each of the five chapters embraces a tentative reclassi-
fication of the known membership of the particular family, including a
review of the types and synonymy, and a catalogue and consideration of
all of the known fossil evidence. The latter includes that previously
described, that amassed during our own field investigations of the past
fifteen years and important additional data made available through the
generous cooperation of Professor Erwin H. Barbour of Nebraska State
University. A total' of seven thousand six hundred and forty-three dis-
tinct specimens of skulls, jaws, horns, dentitions and limbs is enumerated
or described, and of these some five hundred and fifty-two are figured
in the drawings of the ninety-three text figures (exclusive of ten pages
of reconstructions and photographs).

"Middle" and "Late" Tertiary

Determination of morphological affinity and phylogeny in the fami-
lies here under discussion, and solution of the attendant problems of
local time correlation, must be preceded by a clearer understanding of
the nature and number of the forms which comprise each of the particu-
lar family groups. Without more data than have yet been available,
any lengthy discussion of affinity or origin seems futile. Such discussion
must await the accumulation of that mass of first-hand fossil evidence
promised by the toil of able collectors. With the primary object of gain-
ing some insight into the actual membership of these extinct American
Ruminantia, it has been deemed advisable to consider as respectively
broadly contemporaneous the current subdivisions of (a) "Upper Oligo-
cene" to "Lower Miocene" and (b) "Middle Miocene" to "Upper Plio-
cene." For convenience, the former here are tentatively united as the
"Middle" Tertiary and the latter as the " Late" Tertiary. It is not suffi-
ciently recognized that a major break in the.mammalian faunas of the
Upper Tertiary occurs between the long-current "Lower Miocene" and
"Middle Miocene," and that the so-called faunas of the "Middle Mio-
cene," "Upper Miocene" and " Lower Pliocene" yet largely defy such sub-
division. Following the "Middle Pliocene," and preceding the "Upper-
most Pliocene," there appears to have been a further though less marked
cutting-off of old and introduction of new forms. The present study of

1 The total 7643 specimens is divided as follows: F:A.M. numbers, 5409; A.M. numbers,
1154; N.S.M. numbers, 725; and other numbers, 355. See detailed count under each chapter.
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these horned ruminants and uncompleted researches on several con-
temporaneous family groups indicate the danger of attempting to force
the fossil data into undefinable and meaningless periods. Apparent
faunistic differences may be due to differences in facies. Thus, in the
case of the Middle Tertiary, observed differences may be in large part a
resultant of the very probably generally rather humid environment re-
presented by the present known deposits of that time, the fossil yield
showing relatively a great prevalence of brachyodont forest-dwelling
types. Conversely, in the case of the "drier" Late Tertiary, accumula-
tions with remains of the brachyodont forest-residing types are extremely
rare as compared to the many and widely distributed deposits carrying
hypsodont plains-dwelling forms. In the Late Tertiary the relative pre-
ponderance of evidence as to the tall-crowned Merycodonts, as compared
to the meagerness of evidence as to the short-crowned Cervids, is paral-
leled by a similar relative abundance of data regarding the tall-crowned
grazing Protohippines and camelids and scarcity of data as to the short-
crowned browsing Hypohippines, tapirs and pigs.

The vanished rivers of the North American Tertiary that frequently
may have limited living species, as do today the narrow streams of east-
ern Africa, occasionally must have mingled in their eddies and deposits
the carcasses of creatures coming not only from opposite banks but quite
different habitats. Chief among the complications of correlation
studies are such mixture of remains from different sources and the un-
certainties of local stratigraphy through major inequalities of the
ancient depositional surfaces, redeposition through cutting and filling,
and the usual disjointed and pockety character of most fossil occur-
rences.

In the present report, due prominence is accorded evidence as to
stratigraphic succession within the here-designated Middle, Late and
Uppermost Late Tertiary by the segregation of forms representative of
different vertical (and horizontal) distribution under (tentative) strati-
graphic (and geographic) species, subspecies or races.1 There is still
probability that a clearer knowledge of the here-considered Pecora
eventually may point to certain of the commoner and better-marked
genera's or subgenera's usefulness as "time fossils" in the elucidation of
stratigraphic problems. In passing, it may be observed that while cer-
tain brachyodont Blastomerycini and moderate-crowned Aletomerycini
are found in deposits correlated with both the Middle and Late Tertiary,
the larger of the brachyodont Dromomerycini and all of the so-far-
known hypsodont Merycodontini (relatively plentiful) do not appear

1 The association of different forms at different localities and in different strata has been re-
corded as clearly as possible, so that such findings eventually may be readily cornarable with the
results of similar studies on other groups (the Carnivora, the Equid and the CPamelidet). The
final interpretation of the faunal amembfages, of their relative stages and of the sequence of the en-
veloping strata will never be fairly read except in the light of the whole.
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before the Late Tertiary. The hypsodont Antilocaprinil seem to arrive
only in the latest Tertiary. In the American Middle Tertiary the Cer-
vidie are represented by Blastomerycini and rare Aletomerycini; the
Protoceratidae are confined to the single genus; and the Antilocapridae
are unknown. With the close of the Middle Tertiary, certain widely
differing Aletomerycini suddenly emerge; the larger Dromomerycini
for the first time appear; the Middle Tertiary Blastomerycini and Proto-
ceratini are replaced by allied forms; the small hornless Hypertragulidae
vanish; the grazing Merycodontini, heretofore unknown, become wide-
spread and dominant; the once abundant Oreodonts are greatly re-
duced; and the Camelidae and Equidae are continued by a variety of
forms of variable affinities. In our collections from the Uppermost Late
Tertiary, most of the Dromomerycini, Aletomerycini and Blastomerycini,
and the Merycodontini so far are absent though the Antilocaprini are
well represented. Certain of the Antilocaprini, camels and horses (their
remains usually differentiable from those of earlier horizons) continue
into the Quaternary. The true Cervids (in part at least) and Bovids of
the American Quaternary are of apparent Asiatic origin. The preva-
lence in Late Tertiary deposits of tall-crowned Artiodactyls and Proto-
hippines has been interpreted as due to the curtailment of forests and
the wide spread of hard grasses. Among the new arrivals of this time
are the Proboscideans. The so-far-evidenced vertical distribution of
the thirteen divisions of the five families, Cervidae, Antilocapridae, Bo-
vida%, Protoceratide and Hypertragulidae, is indicated in the diagram on
the following page. The present recognized distribution of genera, sub-
genera and species of the four Tertiary families is given in the tables
(pages 41-43, 268-269, 597, 618).

In the tables the number assigned to the species in this volume is inserted oppo-
site its genus and below its locality. The species from the type area are marked by
( ) and from other than type areas by [ 1. The localities are provisionally divided
between the three subdivisions, Uppermost and Main Late Tertiary and Middle Ter-
tiary. Attachment of formation names to the localities, deposits or quarries is
avoided pending the advancement of parallel studies on the Camelidie, Equida and
Carnivora. Many problems are yet to be clarified and additional data from the
field may indicate the reallocation of certain genera and species. The present allo-
cation must be considered as no more than a convenient working arrangement. The
earliest portion of the Sheep-Snake Creek sequence may represent a partial holdover
from the Lower Miocene of damp forest-loving forms. It is possible that the Sheep
Creek and the Upper Harrison were in part contemporaneous. Forest elements tend
to be lacking from the richer collections from the relatively later levels of the Snake
Creek sequence where the fauna is predominantly of plains-dwellers. The Lower
Snake Creek, Pawnee Creek, Sante F6 and Barstow ostensibly include a number of
overlapping phases of the main Late Tertiary. Species from the Burge, Crookston
(Valentine)2 and Devil's Gulch quarries, Nebraska, suggest separate phases of a

1 Data point to Pliocero8 and particularly Texocero8, Ilingoceroe and Osbornoceros occurring
only at higher levels than Co8oryx, and the absence of Cosorvx in the lower levels where Meryceros
is generally common.

2 Johnson, F. W., 1936, Amer. Journ. Sci. (5), XXXI, p. 467.
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generally later sequence. A peculiar southern facies, seen in the Clarendon of Texas,
was possibly partially contemporaneous with the last. The poorly represented Ri-
cardo may have pertained to more advanced time. The channel faunas of the Ne-
braskan Upper Snake Creek and Xmas zones, like the faunas of Thousand Creek,
Nevada, and the Upper Rio Grande, New Mexico, may have slightly preceded those
of Eden, California, Hemphill, Texas, and Guymon, Oklahoma. The three latter,
of near Blanco Uppermost Tertiary age, are noteworthy for the occurrence of rare
Hymnarctos,I Rhynchotherium and late camel and horse forms.

DISTRIBUTION OF THE THIRTEEN DIVIsIONS OF THE AMERICAN-

I. II.- III. IV.- V.-
ANTrio- PROTO- HYPER-CERVIDE CAPRID: BovIDw, CERA- TRAGULIDM

TIDZ
A A AA A

RecentII

0

< | LPleistocene 4)

A

a Uppermost
AA A

LowMain ocene

0I~ ~~~~~

0~~~

1LAA~~~~

AA

1 Haynarctos guymonensis, n.sp., type, crushed cranium, F:A.M.30399, exhibits a dentition
closely resembling H. gregori of Eden, California, and H. 8ivalen8i8 of the Siwaliks. The Oklahoma
skull is the first skull of the genus from America. Detached teeth from Miami Quarry, Hemphill
County, that are indistinguishable from H. gregori, are referred to a subspecies, H. 9tsumonensi8miamensis. (Hywnarctos is unrecognized as yet from the Blanco.)2 Osborn, H. F., 1936, Proboscidea, I.
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RASUiM* OF CERTAIN CRANIAL AND SKELETAL CHARACTERS IN
AMERICAN CERVIDA3, ANTILOCAPRIDLE AND BOVIDn VERSUS PROTOCERATIDA,

HYPERTRAGULIDE AND CAMELIME
(See keys to genera and subgenera, pp. 32-39)

p1 lost; C/, when retained, tending caniniform; /C incisiform; p4 partially
molariform; bullea inflated; metapodials 3 and 4 fused, laterals reduced to lost.

PECORA VERA

Male (except Blastomerycini) with paired supra-post-
orbital solid horn-pedicles; dentition brachyodont to sub-
hypsodont............................. I.-CERVn:

Male with paired supra-orbital-forked-tending and solid
horn-cores; dentition strongly hypsodont...............-II.ANTILOCAPRIDE:

Male with paired postorbital hollow horn-cores; denti-
tion subhypsodont to hypsodont..................... III.-BOVIDA3

pl tending retained (absent in Protoceratid Prosynthetocera8 and Synthetoceras);
C/ tending detached caniniform; /ps laterally compressed-sectorial; dentition
brachyodont to subhypsodont (hypsodont in Hypisodontini); metapodial keels con-
fined to plantar surface.

PECORA DUBIA

Metacarpals short, detached, and laterals generally re-
tained; male with rostral armament and paired postorbital
horn-cores; bullaesmall..................... IV.-PROTOCERATID.E

Metacarpals short, detached, and laterals retained;
male without horns; bull&e inflated................V.-HYPERTRAGULIDMB

TYLOPODA

Metacarpals either short and detached or elongate and
consolidated, laterals lost; male without horns; bulbe
large, filled; Is/ tending retained, I3 and /C caniniform. . VI.-CAMELID&E

Preceding a general discussion of the characters of the Cervidae, An-
tilocapridae and Bovida and of the Protoceratide and Hypertragulidae,
the five families and thirteen divisions may be very briefly re-enumer-
ated:

1937] 9
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I.-Cervidae
Reconstructions, Frontispiece (in part) and Figures 1, 2D, 19

The extinct deer of the Middle-Late Tertiary of America are consid-
ered below under three tentative divisions, Dromomerycini, Aletomery-
cini and Blastomerycini. The Pleistocene-Recent deer are referred to
the Cervini. The three Tertiary divisions include some twenty-one
known genera and subgenera, sixteen of which are new to the literature.

The horned and moderate to long horn-pedicled Dromomerycini,
with short-crowned teeth and largely unreduced premolars, of the Late
Tertiary, were represented apparently by smaller forms at earlier levels.
All have disappeared before the Pleistocene. They include the remark-
able creatures-Cranioceras Matthew, Procranioceras, n.subg., Rako-
meryx, n.g., Dromomeryx Douglass, Sinclairomeryx, n.g., Drepanomeryx
Sinclair and Matthomeryx, n.subg. Middle Tertiary forerunners of the
Dromomerycini are seen in the moderate horn-pedicled Barbouromeryx,
n.g., and the less conservative Protobarbouromeryx, n.subg. It seems
inadvisable to recognize a family Dromomerycidae. The American
Dromomerycini may yet prove to be represented in the Eastern Hemi-
sphere by certain of the broadly contemporaneous "Palaeomerycidae."
The characters of the Palenomeryxl cranium still remain in question.
Dromomerycini dentitions recall in moderate degree the Recent Cervini,
certain of the extinct European forms and the Asiatic-African Giraffidae.

The tall-pedicled and undoubtedly deciduous-horned Aletomerycini
of the Middle Tertiary witness the presence in North America at an
early date of a highly developed Cervid stock. The division question-
ably includes several very distinct groups-Yumaceras of the Uppermost
Late Tertiary, and Sinclairomeryx of the early Late and Aletomeryx of
the Middle Tertiary-having in common a reduction of the premolars.
In their reduced premolars, the Aletomerycinae proper are more spe-
cialized than the Recent Asiatic Cervulus, which they parallel in sub-
hypsodont molars and elongate horn-pedicles. Representatives of the
Aletomerycina2 are unrecognized above the earliest levels of the Late
Tertiary. Originally Aletomeryx proper was referred to the Antilo-
capridae. The nasal bosses of Sinclairomeryx recall the armed maxillae
of the Protoceratines.

1 Premolars of none of the American iDromomerycini are as large-proportioned as in the Mu-
seum's example of P. haupti or the PalIwo1 eruzx specimens figured by Filhol.

2It is barely possible that the slender and long-mussled Longirostromeryx, n.g., with greatly re-
duced premolars, subhypsodont cheek teetl and as yet unknown cranial characters, may prove to be
allied to this subfamily.
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The only evidence known to the writer that is suggestive of the
actual presence in our own Late Tertiary of a true Cervine is a ques-
tioned mandibular fragment from the Uppermost Pliocene of Eden, Cali-
fornia. Cervini of the several existing genera-the slender-horned Odo-
coileus and Cervus, and the palmate Rangifer, Alces and extinct giant
Cervalces-were widely distributed in the North American Quaternary.
The common ancestral stem of the Quaternary Cervini might be sought among the
precursors of the yet scantily known groups here included in the Blastomerycini (ex-
ampled in Pseudoparablastomeryx), which recall, in variable measure, such widely
remote forms as the Recent Moschina3 and Tragulins and the Oligocene Leptomery-
cini. The Tertiary Dromomerycini, in horn-pedicles, and the Aletomerycini, in
dentition, were already more specialized than the modem deer.

Blastomerycini, of varied character, occur in both the Middle and
Late Tertiary. Certain forms are suggestive of Micromeryx of contem-
porary European deposits. Through their lack of horns and in the en-
larged upper canines of the males, the Blastomerycini tend to parallel
the Recent Asiatic Moschinae. The division includes several very differ-
ent genera and subgenera. While Parablastomeryx, in cranial aspect,
broadly recalls the figures of Dremotherium of the European Tertiary
and Moschus of Recent Asia, the limb proportions are so widely different
that it is evident that no actual connection exists between the extinct
American and European or Recent Asiatic forms. Parablastomeryx of
the Late Tertiary is forecast in the Middle Tertiary Pseudoblastomeryx,
much as Longirostromeryx seems to be in the Middle Tertiary Ma-
charomeryx. While the Blastomeryx dentition indicates definite Cervid
affinity, any theory that the Blastomerycini includes primitive horned
forms is yet to be substantiated; none has been observed. William D.
Matthew (1908) considered that Leptomeryx Leidy of the Upper Oligo-
cene might represent a group lying in the direction of Blastomeryx.

The Cervid Dromomerycini, Aletomerycini and Blastomerycini of
the Middle and Late Tertiary and Cervini of the Quaternary are treated
in detail in Chapter I of this report. See hypothetical reconstruction of
heads in the flesh, frontispiece (in part) and Figures 1, 2D, 19, pages ii,
xxviii, 44, 188.

II.-Antilocapridae
Reconstructions, Frontispiece (in part) and Figures 27, 49

The Late Tertiary forerunners of the surviving American pronghorn,
as seen in the horn-cores, are considered as of two diverse hypsodont
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divisions, the Merycodontini and Antilocaprini. The diminutive and
fascinating Merycodontine pronglets are among the best represented of
these Tertiary forms. The Antilocaprini are relatively rare and their
known remains are largely confined to relatively late horizons. They
might be divided for convenience into forked-tending and elongate-
twisted-tending horn-core groups. Middle Miocene representatives of
the Antilocapridce are as yet unknown. Four of the six subfamilies be-
long to the Late Tertiary (Ramocerotinae and Cosorycina of the main
and Ilingocerotine and Pliocerotinae of the Uppermost Late Tertiary),
and two to the Tertiary and Pleistocene-Recent (Stockocerotinae and
Antilocaprinae).

Two or more distinct kinds of horns or horn-cores seem to have been
evolved by the respective branches of the Antilocaprid family:

(1) Antler-like with tendency to burr, which, in certain forms, probably was
deciduous as in the deer, exampled in the Ramocerotin,% "Pseudocervicom"-and

(2) Forked, burrless, with deciduous sheath, exampled in the Antilocaprinm-
"Pliocervicorn."
The probability of the Ramoceros horn being in degree deciduous, and
the new evidence as to horn growth in Ramoceros and in Cosoryx, are
discussed below (see Merycodontini "Horns," page 280).

An hypothetical series exampling possible former stages in transition
from the forked horn-core to the simple core of the modern pronghorn,
noting that a single modern blade-like (though stubby) horn-core was
borne as early as the Late Tertiary by Proantilocapra, is suggested by
the cores of four contemporaneous Quaternary forms, the:

(a) symmetrically forked core of Stockoceros (compare the rather similar core of
the Tertiary Plioceros and somewhat similar but burred horn of Tertiary Meryceros);

(b) disproportionately elongated posterior fork of Hayoceros; or
(c) much reduced anterior fork of Capromeryx, and the
(c') abrogated anterior fork of the core (with retention of the fork by the sheath

alone) in Antilocapra.
The spiraled horn-cores of Ilingoceros and Osbornoceros recall parallel

adaptations in the Tragelaphinae of Africa and the Suleman Markhor of
Asia.

Hypsodont and smooth-textured Merycodontine and Antilocaprine
molars, the former confined to the American Late Tertiary and the latter
continuing into the Quaternary and surviving in the Recent pronghorn,
are as yet unknown from Eurasiatic horizons. While the present evi-
dence is that these tall-crowned groups were wholly of American origin
and distribution, there is the possibflity that closely related forms yet
will be discovered in the little-known Tertiary of Asia. It is amazing

1 See discussion, page 26.

12 [Vol. LXIX



Frick, Horned Ruminants. Introduction

that all of these varied Antilocapridae should have become extinct be-
fore the close of the Quaternary, except for the one genus and species,
Antilocapra americana.
The Merycodontini and Antilocaprini are considered in detail in

Chapter II. The heads of outstanding examples are shown hypotheti-
cally in the flesh in the frontispiece (in part) and Figures 27 and 49.

III.-Bovidce

Reconstructions, Figure 55

The Bovids, or hollow-horned ruminants of the American Quater-
nary, superficially may be considered as of three grand divisions, the
Antilopini, the Ovini and the Bovini. The American Antilopini, as here
interpreted, embrace the goat-antelope, Oreamnos; the questioned Neo-
tragocerus; and the gazelle-antelope, Saiga, here first described from
this continent. The loosely drawn Ovini include the Euceratherinae, the
Ovine and the Ovibovinae. The Bovini are represented by Bison and
(?)Poephagus, the latter here first recorded from the Western Hemi-
sphere. As discussed in Chapter III, the Bovidae was probably largely of
Eurasiatic origin. The discovery of the saiga and of the yak-like form
in the Quaternary of Alaska is unexpected.

IV.-Protoceratidae
Reconstructions, Figure 59

The strange multiple-horned, short-footed Protoceratids-or "proto-
ceratines"-of the Middle and Late Tertiary are referred to a single di-
vision, Protoceratini. The armed muzzle is recalled in the case of the
deer by the nasal bosses of the recently discovered Sinclairomeryx cra-
nium.

The Protoceratidae was erected by Marsh in 1891 for reception of the
then newly described White River Protoceras. [Matthew (1909) and
Scott (1913) referred the latter genus directly to the Hypertragulide. ]
Syndyoceras Barbour (1905) represents an allied genis from the Lower
Miocene. Paratoceras, n.g., Synthetoceras Stirton (1932) and the
equally curious Prosynthetoceras, n.subg., witness the survival into the
Late Tertiary of highly specialized members of this group. The family
of the one division, Protoceratini, is discussed in Chapter lV. The
heads are reconstructed, Figure 59.
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V.-Hypertragulida

The status of the Hypertragulide is much confused in the literature.
The genus Leptomeryx has been cited as ancestral to both the deer and
Antilocapra. Discussion of the affinity of several of the here included
genera will be carried further in the forthcoming report on the Camelidae,
at which time additional evidence may be available. The hornless Lep-
tomerycini, Hypertragulini and Hypisodontini, embrace a number of ex-
tremely diverse and variably brachyodont to hypsodont forms. The
non-Pecoran character of the same is witnessed in the detached canini-
form p1, the compressed and frequently aborted condition of the anterior
premolars, the short proportions and usually unconsolidated condition of
the metapodials and the incomplete metapodial keels.

A Late Tertiary form, Pseudoceras, n.g., suggestive both of Hye-
moschus and the camel, and a Late Tertiary representative of the aber-
rant Middle Tertiary camel, Stenomylus, are discussed in the Appendix,
Chapter VI.

Characters in the American Pecora

In the detailed consideration of the many forms here enumerated or
studied, clarity is gained and unnecessary and confusing repetition
avoided by stating at once those characters which are assumed to be
germane to all and those other characters which separate the five fami-
lies, Cervidae, Antilocapridae, Bovidae, Protoceratidae and Hypertraguli-
die.1 In the horned forms of the American Late Tertiary so far observed,
the cranial axes are considerably bent. A broad contact2 usually exists
between the premaxillae and the nasals. The orbits (typically) are
closed. Lacrimal vacuities (excepting Bovidie and Protoceratidae),
infra-orbital and supra-orbital foramina are present. The upper in-
cisors are lost and p1 are absent (except in Protoceras, Syndyoceras and
the Hypertragulid2e, where the p1 are present and detached as in the
Camelidse). Dpi (pi) may be lost (Cranioceras and Cosoryx) or retained
non-detached (Dromomeryx). The C/ may be absent in the Cervids (Dro-
momeryx), or enlarged caniniform (males of Blastomerycini, Cervulinae
and Moschinae). The C/ occasionally is present in the Antilocaprids
(male of Meryceros). The /C is always incisiform. (The p2 are de-

1 Subsequent to the allocation of a dentition or partial dentition to a particular family and genus
where the typical dentition is already known (and has been carefully figured) there is little excuse
for needless duplication by re-mention of such dental characters and minutin (in the description of
species). (See footnote 2, page 30.)

2 Saiga is a noteworthy exception.
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tached from the p3 only in the Hypertragulini.) Notable differences
exist in the length of the symphyses and diastemata,I in the proportions
of the premolars and molars, in the height of the tooth crowns and in
the form of the cranial appendages.

Facial fossae are typical of the deer; lacrimal vacuities are present in
both Cervids and Antilocaprids, and absent in the Bovids and Proto-
ceratids. The form of the cranial occiput tends to be characteristic of
the several families though the same may vary greatly in a single family
as exampled in the case of the Cervidae. The form of the bullar region is
worthy of particular investigation (see Fig. 2A). In the Cervida the
bullae are moderate, in the Antilocapridae much inflated, in the Bovidae
swollen, in the Protoceratide uninflated, in the HypertragulidT inflated,
in the Camelidae large and ifiled, and in the Oreodontidae peculiarly char-
acteristic. The position of the hyoid depression tends to be typical in
several of the families, the same being notably posterior in the case of the
Cervidae.

CRANIA AND HoRNS (FIG. 2)

The position and form of the horn-pedicle or -core and proportions
of the crania in the case of certain examples of the Cervidw, Giraffida,
Antilocaprida, Protoceratidae and Bovidae are indicated in the scaled
outlines of Fig. 2.

In the Tertiary deer the skull is apt to be somewhat slender, the cranium pos-
terior to the orbits proportionately elongate and the horn-pedicles tall and superim-
posed over the orbits, as compared to the condition in Recent American Cervids-
where the orbits tend to be more prominent, the posterior cranium to be fuller and less
produced, and the horn-pedicles (the extreme being seen in Rangifer) to be relatively
posterior. An instructive parallel to the elongate horn-pedicles of the Tertiary forms
is observed in the Recent Asiatic muntjac, Cervulus. In the Cervidle the horn-
pedicles may be directed either anteriorly or posteriorly. The "horns" of the giraffe
(ossified from separate centers and pointing posteriorly) and of Synthetoceras (point-
ing postero-outwardly) are distinct from the horn-pedicles of the deer and -cores of
the pronghorns. In the Antilocapridie the definitely supra-orbital cores may tilt
slightly forward as in the pronghorn, or posteriorly as in Plioceros. In the Bovidae
the hollow horn-cores incline posteriorly of the vertical, as in Oreamnos and Ovis,
or are strongly depressed, as in Bison and Ovibos. The scaled sketches indicate the
variable condition of the premaxillary border, as well as the relative position of the
inion, condyles, foramina, the extent of the cheek tooth series, and the absence or
presence of facial vacuities and depressions.

1 The comparison of diastema lengths in broken ramal specimens is complicated through the
actual lengths in any one specimen being dependent on the size of the individual, wherefore the
diastema in a larger individual with moderately proportioned symphysis may measure longer than
in a smaller individual with a longer-proportioned symphysis.
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ALCES Gra,

/- - ODOCOILEUS Rafinesque,rec. AA.tM.J22763 a16855
FIG. 2. Contrasted cranial proportions and horn-pedicle or -core form and

position in examples of Cervidm, Giraffids, Antilocapridae, Protoceratide and
(Continued on next page)
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Leidy,refj.FA.M.32o

^-- '"A/,i OREAMNOS Rafinesque,rec.,A.MIM.]1983 _
FIG. 2 (continued from preceding page)

Bovidie. (Premaxilla-vertex distances reduced to unity.)
C - condyle; CS = cross section of orbital "horn"; F = maxillary pit of deer; HC = horn-

core; HP - horn-pedicle; MA - auditory meatus; NF - nasofrontal suture; 2 = anterior edge
of p2; 3 = posterior edge of M3.
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TEETH

The tooth plan in the Cervidae and Antilocapridae is confined largely
to minor variations of the two (conservative) patterns respectively ex-
ampled by the Recent:

Deer-dentition brachyodont to subhypsodont, and
Pronghorn-dentition highly hypsodont.

While there are forms with somewhat shorter- or longer-crowned teeth
in each family, there is as yet (even irrespective of cranial and other char-
acters) no known phylogenetic series exhibiting (actual) passage from a
"deer" to a " pronghorn" dentition. It may be presumed that the " ac-
quisition" of taller-crowned teeth occurred independently in each family
as in the Equidae.

The low- to moderate-crowned tooth forms embrace the Cervid:
(a) brachyodont Dromomerycini, which exhibit bizarre specializations of the

horn-pedicles and include the three-horned Cranioceratince, the Dromomerycinae,
the Barbouromerycinse and Drepanomerycinme;

(b) subhypsodont Aletomerycini and Cervini, provided with variable-lengthed
horn-pedicles bearing deciduous caps or antlers; and

(c) brachyodont Blastomerycini, which were hornless, so far as known, and had
enlarged Cs/ in the males (as in the Recent Asiatic Moschinae).

The short brachyodont to subhypsodont molars also occur in the (Giraffids and)
Protoceratids and Hypertragulids.

The tall-crowned tooth forms are confined to the Antilocaprid:
(d) Merycodontini of diverse horn or horn-core design. Pending the solution of

the horn morphology, the Merycodontini tentatively may be considered as of two sec-
tions: (d') Ramocerotine, in which the Cervid-antler-like horns were probably de-
ciduous, and (d') Cosorycine, with forked horn-cores of special form. And

(e) Antilocaprini of several distinct subgroups with forked-tending horn-cores
that include: (e') the diversified forms of the Quaternary, near relatives of the sole
survivor (pronghorn) of Recent time, and (e') a series of allied specializations and the
remarkable twisted-cored Ilingocerotincn of the Late Tertiary.

Extremely hypsodont to moderately hypsodont molars are exampled, respec-
tively, by the pronghorns and Bovids of the Quaternary.
The dental pattern within the brachyodont and hypsodont groups is re-
markably homogeneous. Tooth variation in the case of each group is
confined largely to size, interproportions of the premolars, molars and
last molars, subsidiary differences in the presence or absence of cingula
and accessory folds, and the degree of molariformity in the P4. While the

(A) brachyodont forms are characterized by the rugosity of the unworn cheek
teeth, a tendency in the upper molars to basal cingula, intercolumnar tubercles and
variably developed external styles, and in the lower molars to the presence of anterior
"Auchenia" and posterior cingula, "Palinomeryx" folds and intercolumnar tubercles,
the

(B) hypsodont forms are furnished with smooth-surfaced molars having tall
prismatic crowns that generally lack early-formed roots, as well as cingula, or acces-
sory folds and tubercles, though the latter occasionally may be present.

19371 19



q a HYPERTRAGUWS Cope,ref

p7d. mad. did.

CAMELIl) species

p;d. hyd..

Qii n HYEMOSCHUS Gray,rec.

Q PSEUDOCERAS, n.g., ref.

PARATCCERAS,n.g.,ref.

ISYNTHETOCERAS Stirton,ref.

A.M.7933 C

fAM.22260

A.M.tMJ53617

F.A.M1.33712 t

KA.M.33409

FsA.M. 32464

LEPTOMERYX Leidy, ref C.M.455 rev.

PARABLASTOMERYX,n.g.,type F:M.31360 4 o.

PSEUDOBLASTOMERYX, n.subg., ref A.M.13014 rev.

pod. mid. end.

LONGIROSTROMERYX,n.g.,type F.A.M.32405 rev.

prd. hyd.

SINCLAIROMERYX,n.g.,ref. FA.M.31216rev.

PROCRANIOCERAS,n.subg.,ref. F:A.M.31253 Z 5

FIG. 2B. Comparative form and pattern of the p48 and of the proportions of
p4 relative to m3 in examples of the brachyodont to subhypsodont Cervidae, Proto-
ceratidw and Hypertragulidae, and in the hypsodont Antilocapridas and Bovidw.

(Continued on next page)
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CRANIOCERAS Matthew,ref. FA.M.32401 I" 26mm.

pod. mod. syd.

DROMOMERYX Dougloss,ref. F.A.M.31228 ) 28.5mm.

~,rd. hyd.

YUMACERAS,n.g., ref. FJA.M.31633

RANGIFER H.SmIth,rec. A.1M.C. 73698 26mm.

TEXOCEROS,n.g., ret F:A.M.32159rv. 19Im.

ILINGOCEROS Merriam,ref. F.-A.M.32207 L 20ml .

6k 32210

COSORYX Leidy,ref F.A.32071 rev. mm.

ANTILOCAPRA Ord,rec. A.M.CMJ 121294

OREAMNOS Rofinesque,rec. A.M.CM335541 30Zm

ped.me0dms,d.Cd BISON H.Smith,rec. A.M.EMJM3757 - 45.2mm.

prd. biyd

OVIS Linnaeus,rec. A.M.CME1 19835 2m

FIG. 2B (continued from preceding page)
(Anteroposterior diameters of p4s, occlusal views, and of mgs, lateral views, respec-
tively brought to unity.)

end., entooonid; hyd., hypoconid; med., metaconid; msd., metastylid; pad., paraconid;!prd.,
protoconid. Measurements in the right-hand column are the actual anteroposterior diameters
of ma. (Continued, Figure 67, page 654.)

This figure has not been cited in the detailed lists.
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The 1P4, through its tendency to approach molariformity in different
members of the Pecora, retains a diagnostic character to greater degree
than any other tooth of the series. The pattern of the P4 and the p4
proportions relative to m3 are shown (Fig. 2B) in unworn to slightly
worn examples of the Camelida, Hypertragulidae, Protoceratida, Cer-
vidae, Antilocapridal and Bovidae.

The Camelid p4 is relatively simple, there being no metaconid and the crests be-
ing confined to the protolophid (paraconid-protoconid) and compressed talonid
(metastylid-entoconid and hypoconid)-which occasionally encloses, or partially en-
closes, a lenticular fossa. (In Recent Hyemoschus the p4 is of similar compressed
sectorial form to the camel but may be larger compared to its m3.)

The unworn to slightly worn P4 of:
Hypertragulus is primitive in the detached and rudimentary condition of the

metaconid and entoconid columns, which are separated from the main external
crest by a longitudinal crease.

Pseudoceras, in place of the typical antero-median metaconid, exhibits a pos-
tero-median "metastylid."

Synthetoceras and of Paratoceras similarly substitutes "metastylid" for meta-
conid and, in the worn P4, this unites with a diminutive entoconid and the hypo-
conid margin to enclose a posterior pit. The Synthetoceras P4 iS proportionately
small and the M3 tall-crowned compared to Paratoceras. (A somewhat parallel
development of metastylid versus metaconid is seen in the hypsodont Texoceros
and l1ingoceros.)

Parablastomeryx and of Blastomeryx is of simple Cervid pattern, the small
metaconid and entoconid separately uniting with the proto-hypolophid crest.

Cranioceras, of Dromomeryx and of Yumaceras is characterized by the meta-
conid being large and extended and united anteriorly and posteriorly with crotchets
from the protoconid so as to shut in an anterior fossette. In Procranioceras the
metaconid is unexpanded and the fossette unformed.

Sinclairomeryx and of Longirostromeryx retains a definitely Cervid pattern
though the p4 is small relative to the M3.

Rangifer exhibits the metaconid as a separate and complex column, un-united
with the protolophid, and an entoconid and hypoconid of similar detached col-
umnar form.

Antilocaprids and of Bovids (versus Cervids) is tall-crowned though at times, as
in Meryceros and Oreamnos (and Saiga), small relative to the much enlarged and
tall-crowned m3.

Merycodonts differs from that of Texoceros and llingoceros in the tendency to
development of the metaconid rather than metastylid portion of the median acces-

1 The cusps of the P4, following an interpretation of the Osborn terminology, may be known as:
Antero-outer cusp, protoconid; postero-outer, hypoconid; antero-inner, paraconid; median-

inner, (anterior corner) metaconid (and posterior) metastylid; and postero-inner, entoconid. The
same cusps may be developed in the pa and occasionally traces of these may occur in the P2 (see
Rangifer). The paraconid and protoconid form the protolophid. Crotchets from the protolophid
may unite this with the hypoconid and the entoconid and at times with the metaconid (into a typical
"E" pattern). The metaconid may be conveniently considered as tending to be replaced by a vari-
ably developed metastylid in the brachyodont-subhypsodont camel, Hzemowhus Gray (1845),
Paeudocera8, Synthetoceras and Paratoceras, as well as in the hypsodont Plioceros and Ilingoceros. The
main cusps, crotchets and lophs are well shown in the Cervid Dromomeryx and Yumaceras of Fig. 2B.

Compare: RUTIMEYER, 1883, Abhand. der Schweis. Palaont. Gesellsch., X; Loomis, 1925,
Bull. Geol. Soc. Amer., XXXVI, p. 591; idem, 1928, Amer. Journ. Sci. (5), XVI, p. 531.
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sory column. In the p4 of the Recent pronghorn, both metaconid and metastylid
are developed, enclosing anterior and posterior fossettes.

Bovids may have a formed anterior fossette as in Ovis, or be open as in Oream-
no8 and (typically) in Bison.

LisBs

The limb elements in the ruminant groups under discussion differ in
variable degree in size and proportions and; in measure, are characteristic
of the several families. Unfortunately such elements are found but
rarely in association with skull and jaws, and in certain genera still are
unrecognized. For convenience of reference the fossil data relative to
the limbs are segregated and separately detailed at the end of the respec-
tive chapters. Tables of the limb measurements and proportions of
Recent and fossil species are included, so far as possible, in the discus-
sion of the several families, and certain metapodials are figured. An
interesting comparison, where the material allows, is that of the meta-
podial and skull lenigths (see page 24), the metapodials tending to be
slenderer and more elongate in the Antilocapridae than in the Cervidae,
more moderate-proportioned in the Bovidae, and shorter and unconsoli-
dated in the Protoceratidae and Hypertragulidae. Broadly speaking,
in these several families the ulna remains distinct, the fibula is greatly
reduced, the carpus is of standard pattern and the navicular and cuboid
are united. In the Cervidae (versus certain of the Antilocapridae), Bovi-
die and 'Protoceratide, the radius is long relative to the metacarpus, the
metacarpus and its second phalanx are shorter than the metatarsus and
its phalanx and the laterals frequently are retained. (Middle Tertiary

FIG. 2A. Comparison of the bullar region of the skull in Middle and Late
Tertiary and Recent Artiodactyls.

X i. FO, foramen ovale; FR, foramen rotundum; MA, auditory meatus; PP, paroccipital
process; 8, stylomastoid foramen; Z, depression for tympanohyal; 5, lacerated foramina; 6, glenoid
foramina; 7, condylar foramen.

I.-CERVII)A. A.M. [M.]100037, Cervus canader&is Erxleben (Recent).
F:A.M.31500, Dromomeryx whitfordi Sinclair, ref., rev., Sioux Co., Nebr. (See

also Figs. 2, 14 and page 118.)
II.-AwriLoCAPRIDu:. A.M.[M.]100353, Antilocapra americana Ord (Recent).
N.S.M.1-21-8-34, Meryceros warreni johnsoni, n.subsp., ref., Cherry Co., Nebr.

(See also Fig. 28C and page 363.)
III.-BOVIDA3. A.M. [M. 135786, Oreamnos montanus (Ord) (Recent).
IV.-PROTOCERATID.E. T.A.M.C., Prosynthetoceras francisi, subgenotype, San

Jacinto Co., Tex. (See also Figs. 2, 60-63 and page 606.)
A.M.1220, Protoceras celer Marsh, ref., Cheyenne River, S. Dak. (See page 611.)
V.-HYPERTRAGULIDE. A.M.1343, Leptomeryx evansi Leidy, ref., Lower Oreo-

don Beds, Cheyenne River, S. Dak. (See page 628.)
VI.-CAMTLDA. F:A.M.25062, specimen, Cherry Co., Nebr.
VII.-OREODONTIDAE. F:A.M.33663, Metoreodon species, rev., N. Mex.
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deer may retain the lateral metacarpals complete.') In Artilocapra
proper the limbs and feet are slender, the humerus and pes are shorter,
the first phalanx of the manus is longer proportioned, the metacarpal
length approximates the metatarsal, the metacarpus is less deeply
grooved posteriorly and the metatarsus anteriorly; all laterals are ab-
sent and the third phalanx of the manus is deeper, blunter anteriorly
and more extended posteriorly than in the deer. (Late Tertiary Mery-
codonts may retain the lateral splints and rudimentary phalanges in the
manus.2)

METACARPAL LENGTH RELATIVE TO SKULL LENGTH
(Skull length measured from back of condyles to front of premaxillm)

[GIERAFFIDM
Giraffa camelopardalis reticulata

CIERVIDM
Parablastomeryx grgorii.o.
Barbouromeryx trigonocorneus...

Peeudoblastomervx falkenbachi..
Aletomeryx marelandensis ( 9 )..
A. graciia ...................

Dromomeryx borealis..........
D. whitfordi.................
Procranioceraw skinneri........
Mach.romeryx tragulus........
Recent Cervinw (p. 190).......

ANTILOCAPPaDA
Plioceroe dehlini..............
C. (Paracosoryx) wileoni.......
Cosoryx furcatus..............
Meryceros warreni johnsoni.....

M. n&entel6nsis.........
Recent Antilocapra (p. 541)

BOVIDB (Recent) (p. 541)
PROTOCERATIDM

Protoceras cler...............
Synthetoceras tricornatus.......

HYPERTRAGULIDZ
Leptomeryx evansi, var.........

A.M.(M.)82001

F:A.M.31360
N.S.M.3-27-11-
33

F:A.M.31530
Unassociated
Average unas-

sociated
C.M.827
Unassociated
F:A.M.31251
A.M.20548

F:A.M.32101
Unassociated
F:A.M.32450
Average unas-

sociated
Unassociated

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

Unassociated
Unassociated

C.M.997
Unassociated

* Length metacarpus/length skull.
( ) approximate; (( )) estimated.

Brit. E. Africa

Nebraska
of

Wyoming
Nebraska

is

Montana
Nebraska

..
is

*............

Nebraska
as

N k

St

. ... . . . .

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

South Dakota
Texaa

Nebraska
..

730/645 - 113%*]

151/(160) - (94)%

143/(185) = (78)%
90/(120) - (75)%
151/195 - ((77))%

121/(173) - ((70))%
220/(330) - (67) %

/380 = ((67))%
172/270 - 60%
73.5/(111) - (66)%
.......... 77-59%

125/(152) = (82)%
107/(143) - ((75))%
98/(135) - (73)%

122/179 - ((68))%
130/(202) = ((64))%
.......... 83-74%

.......... 66-35%

89/213 ((42))%
150/410 = ((37))%

49/(84)
40/(109)

- (58)%

1 As observed by Professor Barbour in the case of (?)Aletomeryx maralandenais, ref.-presence
or absence of the laterals in the case of the pes indeterminate (page 186). Communicated Novem-
ber, 1936.

2 See recently secured largely complete skeleton of an immature individual of Paracosoryxwilsoni, from Sioux County (page 316).
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Differentiation and Parallelism in the Cervidae and Antilocapride
The Cervicde and Antilocapridss, to which the present volume is

largely confined, have certain broadly common characters and exhibit
in some respects a corresponding range of diversification. Thus, the:

Size may be small to large with limbs short to longer-proportioned;
Jaws and diastemata abbreviate to elongate;
Tooth crowns more or less strongly brachyodont (deer), or hypsodont

(pronghorn);
Premolars, relative to molars, larger or smaller; and the
Cranial appendages may take the form of either shorter or taller

horn-pedicles (deer), or forked to antler-like horn-cores (prong-
horn)-see below.

Examples of this parallelism may be tited in each of the two families:
Small size-the Cervid Blastomeryx and Antilocaprid Submeryceros; and
Large size-the Cervid Yumaceras and Dromomeryx and Antilocaprid Texoceros
Shortness of the diastema and large size of the premolars-the Cervid Pseudo.

parablastomeryx and the Antilocaprid Paracosoryx; and
Maximum elongation of the diastema and reduction of the premolars-the Cer-

vid Longirostromeryx and the Antilocaprid Subcosoryx.
"Horn" simplicity-the Cervid brocket and the Antilocaprid Meryceros; and
"Horn" complexity-the stag and the Antilocaprid Ramoceros.
The extreme production of the occiput resulting in the third or occipi-

tal horn of Cranioceras appears to be no more than a magnification of
the incipient production occurring in Dromomeryx. No parallel to this
exists in the Antilocapridae. Rostral appendages which culminate in the
great forked horns of Synthetoceras and Prosynthetoceras may occur in
modified form in the Cervidae (Sinclairomeryx, n.g.) but are unknown in
the Antilocapridae.

"Horns," Horn-Pedicles and Horn-Cores
See Figure 2 and Cross Section

Some five kinds of cranial armament are evolved in the males of the
several groups through elevation of the frontal bones and variable
adaptation of the adjacent skin-hair covering. The growth of such
"horns" may be traced in any one genus and species through a series of
individuals from the smooth frontal state of immaturity to the horned
stages of maturity. It is possible to select certain actually largely con-
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temporaneous genera as broadly exampling as many hypothetical stages
in the "evolution" of the most complex of such appendages, thus:

(1) "SINECORN," a primitive hornless stage (paralleling the condition in the
immature of all, and in the females of many, of the horned forms)-Cervid Blasto-
merycini (Family I, Division D) and Hypertragulid Leptomerycini, Hypertragulini
and Hypisodontini (Family V, Divisions A, B and C).

(2) "PSEUDOCORN," an "elementary" stage of smaller to larger supracranial ex-
crescences, skin- and hair-covered and enlarged through life (paralleled at times in
adolescent and in female individuals of other groups)-The Giraffidco of Asia and
Africa and Protoceratida, (Family IV).

(3) "CAVICORN," a balanced and continuing adjustment between the growing,
hollow horn-core and its persistent sheath (both sexes) -Bovid Antilopini, Ovini and
Bovini (Family III, Divisions A, B and C).

(4) "PLIOCERVICORN," an adaptation presumably permitting periodic shedding
and replacement of the sheath, and "ANTILOCAPRICORN," a more progressive adapta-
tion of the same order. Forked to blade-like and solid horn-cores with deciduous
to partially deciduous envelope-Antilocaprid Antilocaprini (Family II, Division B).

(4a) "PSEUDOCERVICORN," interpreted as an elaboration of the "Pliocervicorn"
stage involving a splitting of the solid "core" into "incipient pedicle" and distal
"core-envelope" portions, and a shedding or partial shedding of the latter. Solid
forked core (Cosoryx and Meryceros) or branched core-antler on more or less differen-
tiated frontal pedicle (Ramoceros)-Antilocaprid Merycodontini (Family II, Di-
vision A).

(5) "CERVICORN," a permanent and solid frontal pedicle, skin-covered and bear-
ing a deciduous capping or antler and inclusive of "Cervicorn primitiva," tall-propor-
tioned pedicle, and "Cervicorn" proper, short pedicle bearing relatively tall antler-
Cervid Dromomerycini, Aletomerycini and Cervini (Family I, Divisions A, B and C).

While the brachyodont to hypsodont Cervids and the hypsodont An-
tilocaprids and Bovids severally exhibit some four or more major types of
paired frontal appendages:

Solid pedicles......................."Cervicorn,"
"Pseudocervicorn" and

Solid cores...................... "Pliocervicorn" and
"Antilocapricorn," or

Hollow pedicles......................."Cavicorn."
The Cervids and Protoceratids, unlike the Antilocaprids and Bovids,
in addition contain groups which develop:

Accessory rostral appendages.......................Sinclairomeryx and
Protoceratini;

Accessory occipital appendages......................Cranioceratine and
Protoceratini; or are

Entirely hornless...................... Blastomerycini.
Among forms of the eastern hemisphere-the male of the existing giraffe may

bear a third or (naso-) frontal "horn"; a second and anteriorly placed pair of horns
occurs on the frontals of the antelope, Tetraceros, in certain sheep and very occa-
sionally in other members of the Bovids.
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HORN DEVELOPMENT AND FORM

Among Middle Tertiary deer the sequence of growth stages in the
development of the horn-pedicle within the individual from youth to
advanced maturity is exampled particularly well by our fine Aletomeryx
series (Fig. 16). Dicrocerus, of the European Late Tertiary, further wit-
nesses the antiquity of the Cervid antler whose most primitive spiked-
horn stage is retained in the South American brocket and in the Cervus
and Odocoileus yearling buck. With the occurrence in the American
Middle Tertiary (and European Late Tertiary) of fully developed
Cervuline-horned forms, it is unnecessary to search for ancestorial stages
of horn development within the Middle Tertiary Blastomerycini. By
the Middle Tertiary the primitive frontal-excrescence stage in process of
evolution into a definitely horned stage, had long since passed. It must
be presumed that the Dromomerycine and Aletomerycine "horn-core"
was actually a horn-pedicle which in life was covered with skin and hair,
and periodically bore distally a corneous capping of "antler" form. In
immaturity, and doubtlessly in maturity in certain of the less specialized
forms, the capping would have approached in simplicity to that in im-
mature Cervus (and Antilocapra). Both Recent and extinct Cervid
genera are characterized by the form and position of the horn-pedicles
(Fig. 2).

There is evidently a slightly different morphology in the case of the
horn-pedicles of the four Cervids:

(a) Dromomeryx-probably primitively capped,
(b) Aletomeryx-possibly with Cervulus-like antlers,
(c) Sinclairomery--in respect to its nasal bosses, and
(d) Cranioceras-in respect to the third or cranial horn.

The widely varying character of the cranial appendages among the
Antilocapridae has been noted on a preceding page. Highly specialized
antlered types of horns seem to have been evolved, surprisingly enough
in the Antilocaprid Ramoceros, n.g., as well as in the Cervidae. Recent
evidence for the first time exhibits the adolescent "horn" stage in both
Meryceros, n.g., and Cosoryx. The evenly worn condition of the core-
tips of a Meryceros cranium from Crookston seems indicative of a periodi-
cally non-sheath covered "core" renewed through shedding, versus the
sheath-protected and permanent core of the Antilocaprini. (Further
evidence as to the probably at times deciduous character of the horns in
the Merycodontini is presented under that section.)
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Historical

The first notice in the literature of any of the Tertiary forms here
under consideration is Leidy's description of Leptomeryx in 1853, which
was followed by Leidy's descriptions of Merycodus in 1854 and of Cosoryx
in 1869. Foremost among the discussions of the affinities and broader
taxonomic problems of the American Cervide, Antilocapridae, Proto-
ceratidae and Hypertragulidae are those of Edward D. Cope, William B.
Scott and William D. Matthew. Cope (1874) suggested that Cosoryx
Leidy was the ancestor of the Cervidae, and subsequently (1877) re-
marked:

"It is not probable that this genus is the immediate ancestor of Cervus, from the
fact that the molar teeth display in their prismatic form a higher degree of specializa-
tion than belongs to that genus. It is probable that the true ancestor combined
the dental type of Cervus, with the distinct roots and short crowns of the molars, with
the type of horns [of Co8oryJX] ... [Thel molars [of Dromomeryx borealis] differ from
those of [Co8oryx] much as those of the deer differ from the molars of the antelope.
While [Cosoryx] was probably the ancestor of Antilocapra, Blastomeryx was the an-
cestor of Cevus or Cariacus." (Dromomeryx Douglass had not then been described
and Cope uses Blastomeryx for both Dromomeryx borealis and Blastomeryx gemiifer.)

Matthew (1908) observes Blastomeryx". . . proves to be a very primitive deer,
approximately ancestral to the American Cervida, and derivable in its turn from the
Oligocene genus Leptomeryx, whose relationship to the Cervid phylum had not been
suspected. We are thus enabled to trace the ancestry of the American Cervidi
back to the Oligocene, by successive stages known from the entire skeleton, and not
merely from the inadequate evidence of teeth and jaws... The fossil species in
successive levels in the same locality will show usually successive approximations to-
ward the next higher generic stage. But all are approximately, not exactly, in
genetic succession ... we are dealing usually with an approximate, not an exact
phyletic series... With this reservation ... I believe that we can trace the ancestry
of the American Cervide back to Leptomeryx... Camelomeryx [of the Uinta] cannot
be directly ancestral to Leptomeryx, and I suspect that if it is ancestral to any of the
Hypertragulidm its affinities are rather with Heteromeryx. .."

A list of the previously described genera and respective genotypic
species of the Cervide, Antilocapridae, Protoceratidae and Hypertraguli-
dss, arranged according to the dates of description, recalls many interest-
ing dissertations on these forms. Twenty-three genera have heretofore
been described from the Tertiary and three from the Pleistocene. Of
these, nine represent the Cervidae, eight the Antilocapridwe, four the Pro-
toceratidss and five the Hypertragulidae. The Quaternary Bovida in-
clude in addition some eight extinct and four Recent genera and sub-
genera, the:
Ex!rncr: Bo6therium Leidy (1852), Euceratherium Furlong and Stock (1904), Prep-
toceras Furlong (1905), Symbos Osgood (1905), Neotragocerus Matthew and Cook
(1909), Superbison Nobis (1930), and newly reported Saiga and Poephagus; RnCENT:
Oreamnos, Ovis, Ovibos, Bison.

28 [Vol. LXIX



Frick, Horned Ruminants. Introduction

PRESENT FAMILY GENERA AND
REFERENCE DATE OF DESCRIPTION

TERTIARY

Hypertragulidfe...... Leptomeryx Leidy, 1853
Antilocapridae.. .......Merycodus Leidy, 1854
Antilocapridwe ...... . Cosoryx Leidy, 1869
Hypertragulide ...... Hypisodus Cope, 1873
Hypertragulidn ...... Hypertragulus Cope, 1874
Cervidle......... Blastomeryx Cope, 1877
Protoceratide........ Protoceras Marsh, 1891
Protoceratidl........ Calops Marsh, 1894
Protoceratidal........ Syndyoceras Barbour, 1905
Hypertragulidae...... Heteromeryx Matthew, 1905
Hypertragulida ...... Allomeryx Sinclair, 1905
Antilocapride........Sphenophalos Merriam, 1909
Antilocapridee........Ilingoceros Merriam, 1909
Cervida ......... Dromomeryx Douglass, 1909
Cervidae......... Drepanomeryx Sinclair, 1915
Cervida ......... Cranioceras Matthew, 1918
Cervidae......... Aletomeryx Lull, 1920
Hypertragulida ...... Nanotragulus Lull, 1922
Cervide......... Macharomeryx Matthew, 1926
Protoceratidl........ Synthetoceras Stirton, 1932
Antilocapridwe ...... . Proantilocapra Barbour-Schultz, '34
Protoceratidse........ Pseudoprotoceras Cook, 1934
Antilocaprida. Ceratomeryx Gazin, 19351

PLEISTOCENE
Cervid90......... Cervalce8 Scott, 1885
Antilocapridl..... Capromeryx Matthew, 1902
Antilocapridse ... Tetrameryx Lull, 1921

GENOTYPIC
SPECIES

L. evansi Leidy
M. necatus Leidy
C. furcatus Leidy
H. minimus Cope
H. calcaratus Cope
B. gemmifer Cope, 1874
P. celer Marsh
C. cristatus Marsh
S. cooki Barbour
H. dispar Matthew
A. planiceps Sinclair
S. nevadanus Merriam
1. alexandra Merriam
D. borealis (Cope), 1878
D. falciformis Sinclair
C. unicornis Matthew
A. gracilis Lull
N. loomisi Lull
M. tragulus Matthew
S. tricornatus Stirton
P. platycornea B. and S.
P. longinaris Cook
C. prenticei Gazin

C. scotti (Lydekker), '98
C. furcifer Matthew
T. shuleri Lull

The section of the present report dealing with the American Tertiary
Cervida originally was suggested through the discovery of a beautifully
preserved skull and mandible of a three-horn-pedicled deer, and the
realization that this represented the long-questioned genus, Cranioceras.
Later it was decided to include in the one report both the Cervids and
Antilocapridw, as the inclusion of the latter would be facilitated through
the preliminary studies previously undertaken by Martha Frick on the
extensive collections of Merycodontine horns from New Mexico.
Then, with the purpose of covering all of the so-far-known horned Ru-
minantia of the American Tertiary-Quaternary, the chapters on the
Bovidae and Protoceratida were added.2 Since the manuscript was con-
signed to the press, one unexpected discovery has followed another and
these have permitted many additions to, and amplifications and correc-
tions of, the original text and figures.

I And more recently the Cervid, Pediomeryx Stirton, 1936, genotypic species P. hemphillensiJ
Stirton.

I To conserve space, a formal bibliography is omitted, as all of the major references to the litera-
ture are cited as to volume and page in the synonymies heading the detailed lists of genera, sub-
genera and species.
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The thirty-three new genera and subgenera, and the respective geno-
typic and subgenotypic species' of the Cervidae, Antilocapridae and Pro-
toceratida% (and Camelidae) described in the present report are:

NEW GENERA
AND SUBGENERAFAMILY

Cervide... Procranioceras, n.subg.
Rakomeryx, n.g.
Subdromomeryx, n.subg.
Bouromeryx, n.subg.
Barbouromeryx, n.g.
Probarbouromeryx, n.subg.
Protobarbouromeryx, n.subg.
Matthomeryx, n.subg.
Yumaceras, n.g.
Sinclairomeryx, n.g.
Procoileus, n.subg.
Longirostromeryx, n.g.
Parablastomeryx, n.g.
Pseudoparablastomeryx, n.subg,

Antilocapridw..........

Protoceratidv..........

Camelidse (in part).....

Probklstomeryx, n.subg.
Pseudoblkstomeryx, n.subg.
Ramoceros, n.g.
Paramoceros, n.subg.
Merriamoceros, n.subg.
Subcosoryx, n.subg.
Paracosoryx, n.subg.
Subparacosoryx, n.subg.
Meryceros, n.g.
Submeryceros, n.subg.
Osbornoceros, n.g.
Plioceros, n.g.
Texoceros, n.g.
Stockoceros, n.subg.
Hayoceros, n.subg.
Prosynthetoceras, n.subg.
Paratoceras, n.g.
Pseudoceras, n.g.
Rakomylus, n.g.

GENOTYPIC2 AND
SUBGENOTYPIC SPECIES

P. skinneri
R. raki
S. scotti
B. milleti
B. trigonocorneus (B. & S.)
P. smeeti
P. mar8landensis
M. mattheui
Y. figgiri
S. sinclairi
P. edensis
L. merriami
P. gregorii
P. scotti
P. primus (Matthew)
P. falkenbachi
R. osborni (Matthew)
P. brevicornis
M. coronatus (Merriam)
S. cerroensis
P. wilsoni
S. 8avaronis
M. warreni (Leidy)
S. crucianus
0. osborni
P. blicki
T. guymonensis
S. coi9klingi (Stock)
H. falkenbachi
P. francisi
P. macadamsi
P. skinneri
R. raki

1 Six of the new genera and subgenera are based on previously described species.
2 As here used, genotype equals the type of the genotypic species, i.e., the genoholotype of

Schuchert (1897) of that species; the genotypic species equals the genotype (Schuchert, 1905). The
type of the genus as here used is synonymous oinly with the type of the genotypic species. Confusion
and error result through carelessness in this regard.

The type of the species is the original specimen from which the species was first described. In
the case of extinct mammals, the genus must be based on the remains of one particular individual.
The correctness of reference of a seeming "topotype's (Thomas, per Schuchert, 1905) collected at
the exact locality and seemingly from the identical stratum that furnished the type, may be open to
serious question.

In the case of the forms of the present volume, the genus or subgenus is used to set apart a form
or forms distinguished by some apparently material osteological character or characters; a species
or subspecies, to designate areal or vertical distribution when observed characters are of doubtful
importance but when the associated forms point to a distinct faunistic phase.

(And see footnote 1, pages, 3, 6, 14 and Merycodont text page 322.)
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Tentative Reclassification
(See preceding key to the five families, p. 9)

The here adopted reclassification of the North American Tertiary
Cervide, Antilocaprid2e, Protoceratidae and Hypertragulidae, and Qua-
ternary Cervide, Antilocapridae and Bovidae, based on characters of the
teeth and horns, places the included species in thirteen divisions, some
twenty-nine subfamilies and seventy-one' genera and subgenera-forty-
nine from the Tertiary and twenty-two from the Pleistocene-Recent.

There are many complications in attempting to secure a balanced
taxonomic arrangement, and to afford proportionate importance to
each group relative to the whole, through the greater completeness of
knowledge of the membership of certain groups and the paucity or lack
of such knowledge regarding other groups. While the Cervidae and
Antilocapridae are homogeneous families and in the case of certain of
their Tertiary branches there is considerable knowledge, the Bovidae
are far from homogeneous and their Tertiary history is, to all practical
purposes, unknown. It is hoped that the present revision of the several
families, in conjunction with similar studies now in progress on the fossil
Camelidae, Equidae, Oreodontidae and Carnivora, may afford a new basis
for interpretation of the American Tertiary.

Cranial and dental characters distinguishing the several subfamilies,
genera and subgenera of the American

I.-CERVIDZ
II.-ANTLCAPRIDZm
III.-Bovmz
IV.-PROTOCERATIDA
V.-HYPERTRAGULIDE (and
VI.-CAELIDuM, in part)

are given in the six tentative keys of the following pages (compare Fig-
ures 2, 2A and 2B and other figures throughout the text):

1 Total of seventy-nine genera and subgenera are enumerated-see footnote 1, page 2.
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I.-CERVIDAE Gray (1821). BRACHYODONT TO LESS BRACHYODONT

Males with supra-postorbital, solid, bony horn-pedicles (Fig. 2)
DIvISION A.-DROMOMERYCINI. LATE TBRTLIRY OR MIDDLE TERTIARY...

BRACHYODONT
(Compare European Late Tertiary PALEOMERTCIDZ Lydekker, 1883, in

part-"not deciduous"?)

Premolars tending large; /ms with "Paleomeryx" fold; diastema mode-
rate; horn-pedicles elongate-tending, supra-postorbital, occasionally with basal
flange (probably skin-covered and bearing deciduous horny caps or antlers);
occiput variably produced.

Pedicles tall, erect and slightly
compressed laterally; occiput
strongly produced............ Subfamily 1.-CRANIOCERATIN&E

(Median occipital appendage)

P4 open.............I.-Cranioceras Matthew
(Less brachyodont, premolars smaller)

p4 tending closed.... a.-Procranioceras, n.subg.
(Brachyodont, premolars larger)

Pedicles tall, directed anteriorly,
bowed; tendency to basal post-
orbital flange and closed p.Subfamily 2.-DROMOMERYCINSE

Pedicles strongly bowed,
flange slight (p4 may be open)... II.-Rakomeryx, n.g.

Pedicles moderately bowed,
basal flange heavy; P4 closed ... III.-Dromomeryx Douglass

IIIA.-Subdromomeryx, n.subg.
(Smaller)

Pedicles erect, curving an-
teriorly; moderately short; cross
section triangular; p4 open..... Subfamily 3.-BARBOUROMERYCINIT

IV.-Bouromeryx, n.subg.
(Middle Tertiary) ... v.-Barbouromeryx, n.g.

.............. vA.-Probarbouromeryx, n.subg.
.VB......... -Protobarbouromeryx, n.subg.

(Premolars reduced)
Pedicles tall, directed poste-
riorly, slightly twisted; post-
orbital flange rudimentary; P4
open.Subfamily 4.-DREPANOMERYCINX

vI.-Drepanomeryx Sinclair
Pedicle slender proximally and ex-
panded distally

vII.-Matthomeryx, n.subg.
Pedicle heavier and narrowed distally

DIVISION B.-ALETOMERYCINI. LATE TERTIARY OR MIDDLE TERTIARY.....LESS
BRACHYODONT TO SUBHYPSODONT

Premolars much reduced; "Paleomeryx" fold absent; diastema consider-
able; horn-pedicles without flange.

32 [Vol. LXIX



Frick, Horned Ruminants. Introduction

Size large; pedicles tall, cross
section round; p4 closed molari-
form .................... Subfamily 5.-YUMACERATIN4E

viIi.-Yumaceras, n.g.
Size small to moderate; pedicles
moderate to tall, cross section
triangular; p4 open.......... Subfamily 6.-ALETOMERYCINs:

(Compare European Cervtdue Sclater
and Dicrocerus Lartet)

Pedicles erect................ ix.-Aletomeryx Lull (Middle Tertiary)
(Nasal medium-sized)

Pedicles bent forward.........-x.Sinclairomeryz, n.g.
(Nasals elongate and with bosses)

Males with postorbital, solid, bony pedicles
DIVISION C.-CERVINI. PLEISTOCENE-RECENT........ LESS BRACHYODONT

(CZRVID.z Gray, 1821, in part.)

Horn-pedicles moderate, and capped with variably shaped antlers; pre-
molars tending large and diastema moderate.

ps open, P4 usually closed, /ps
moderate; diastema moderate;
metacarpals tending long...... Subfamily 7.-CERVINY, ("Plesiometa-

carpalia")

(?)xi.-Procoileus, n.subg.
(Eden Uppermost Pliocene)

Pedicle directed out and up-
ward. Frontoparietal suture
slightly concave.............. -xii.Cervus Linnaeus (1758)

(Posterior nares undivided)

Subfamily 8.-DOCOIIEN.M ("Telemeta-
carpalia," in part)

Pedicle well posterior of orbit
and projecting posteriorly.
Frontoparietal suture deeply
concave..................... XIII.-Odocoileus Rafinesque (1832)

and Eucervus Gray (1866)
(Posterior nares divided)
[(?)Sangamona Hay]

p, and p4 tending closed, col-
umns detached, and /ps large
relative to /ms; diastema long;
metacarpals tending shorter... . Subfamilies9-9a.-ALCENB-RANGIFERIauN

("Telemetacarpalia," in part)
(RANGIFEBRIDA Brooke, 1828)

xiv.-Cervalces Scott (1885)
Pedicle adjacent to orbit and
projecting laterally. Pronto-
parietal suture straight..x.. xv.-Alces Gray (1821)

(Nasal. abbreviated; posterior narem
undivided)

19371 33



34 Buletin American Museum of Natural History [Vol. LXIX

Pedicle erect and, like orbit,
markedly posterior. Fronto-
parietal suture very deeply con-
cave. ........ xvi.-Rangifer Hamilton Smith (1827)

(Female with rudimentary horn-
pedicles; posterior nares divided)

[South America........ Subfamilies 8 and 9a (cont.).-ODocoILE-
(Tentatively, for compari- NYE AND (?)RAN6IFERIN.M

son-umstudied.) xvIi.-Pudu Gray
Spike-horned

xviii.-Hippocamelus Leuckart
Single-forked antlers

XvIIiA.-Blastoceru8 Wagner
Anterior beam biforked,
posterior shaft triforked.

=i.-Including Mazama Rafinesque,
and extinct Ozotoceros Ame-
ghino, Paleoodocoile Spill-
mann, Paraceros Ameghino,
Morenelaphus Carette and
Antifer Ameghino]

Males typically without pedicles or hors
DIvIsioN D.-BLASTOMERYCINI. MIDDLE OR LATE TERTIARY. BRACHYODONT

TO SUBHYPSODONT
[Compare Eurasiatic Reeent Moschus Linnieus (1758) and Tertiary

Micromeryx Lartet (1851).]
Late Tertiary
Manus normal
Diastema very long (top of cra-
niumunknown; (subhypsodont..SubfamilylO.-LONGIROSTROWCRYCINZ

xx.-Longirostromeryx, n.g.
Premolars reduced

xxi.-Blastomeryx Cope
Diastema more moderate, premolars
normal to large

Diastema moderate to short;
brachyodont................. Subfamily 11.-PARABLASTOMERYCINA

xxii.-Parablatomeryx, n.subg.
Diastema tending short, premo-
lars large

xxA.-Pseudoparablastomeryx,n.subg.
Diastema very short

Middle Tertiary
(See above).................... Subfamily 10.-LONGIRoSTRoMERYCINZ

(cont.)
xxiii.-Machaeromeryx Matthew

Premolars tending moderate

(See above)....................Subfamily 11.-PARABLASTOM:ERYcINZ
(cont.)

xxiv.-Problastomeryx, n.subg.
Premolars moderate

Manus short (?PsEsUDoBLASTo-
MERYCINE.................... XXV.-Pseudoblastomeryx, n.subg.

Premolars large
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II.-ANTILOCAPRIDEl Gray (1866). HYPSODONT

Males with "horns" distally forked (or so tending). Division-(A) typically
burred, (B) burrless.

DIVISION A.-COSORYCINI ("MERYCODONTINI"). LATE TERTIARY
(MERTCODONTIDA Matthew, 1904.)

"Horns" typically burred (indeterminate whether horn-pedicles with par-
tially deciduous antlers, or horn-cores with deciduous sheaths):

Postorbital, three- or more-
tined "antlers" extending pos-
teriorly and outwardly and pre-
sumably partly deciduous...... Subfamily 1.-RAMOCEROTINAI

I.-Ramoceros, n.g.
Points successive

IA.-Paramoceros, n.subg.
Points distal and crotched

IB.-Merriamoceros, n.subg.
Small, multi-pointed

Supra-orbital and erect forked
'horns" or horn-cores ......... Subfamily 2.-COsoRYCINEsi Cope (1889),

in part
Cross section tending:

(a) Circular, shaft slender.-. Cosoryx Leidy (1869)
Diastema and premolars moderate

IIA.-Subcosoryx, n.subg.
Diastema moderate, promolars
greatly reduced

IIs.-Paracosoryx, n.subg.
Diastema abbreviated, promo-
lars moderately heavy

(b) Compressed, shaft rela-
tively heavy..............-x. Meryceros, n.g.

Muzzle and diastema elongate
IIIA.-Submeryceros, n.subg.

Small, forks individually burred

DIVISION B.-ANTILOCAPRINI. LATE TERTIARY-PLEISTOCENE OR RECENT

Horn-cores typically forked (always burrless), supra-orbital, sheaths de-
ciduous (or so tending).

Late Tertiary
Horn-cores long, twisted.......Subfamily 3.-ILINGOCEROTINNE

Posteriorly directed; basal
cross section crescent-shaped ... IV.-Osbornoceros, n.g.

(No indication of forking)
Erect, spiraled; basal cross
section oval-tending........... v.-Ilingoceros Merriam

(Forked in immaturity)
(?vA.-Sphenophalos Merriam)
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Late Tertiary (cont.)
Horn-cores short, transversely flattened and forked or unforked:

Forked............. .. Subfamily 4.-PLIOCEROTINY,
Core base erect, flattened ter-

minal points short. vI.-Plioceros, n.g.
Subfamily 5.-sTOCKOCEROTINXA (in part)

Core base moderate, forks
long.I . -Texoceros, n.g.

Unforked, blade-like. Subfamily 6.-ANTILOCAPRINAE

Basal cros section triangular,
small.... vInI.-Proantilocapra Barbour and

Schultz

Tertiary to Recent
Core compressed, dagger-like,

larger ..........n..........xii.-Antilocapra Ord (1818)1
Sheath forked

Pleistocene
Forked.................... Subfamily 5.-STOCKOCEROTINXE (cont.)
Core base deeply cleft and forks either:

Subequal.................-IX.Stockoceros, n.subg.
Unequal:

Posterior branch largest. .x.-Capromeryx Matthew (1902)1
Posterior branch forwardly directed
(size small)

xI.-Tetrameryx Lull'
Posterior accessory branch divergent
and tall, cross section oval-rounded

Anterior branch largest... xii.-Hayoceros, n.subg.
(And note Ceratomeryx Gazin.)
Anterior or main branch enlarged
flattened (equivalent to core oa
Antilocapra)and divergent posterior
branch of oval-rounded cross section
(sheath possibly three-pronged)

I "Caproceros," "Tetramoceros" and the Dicranocerus Hamilton Smith (1827) might have been
preferable to Capromeryx, Tetramervx and Antilocapra.
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III.-BOVIDiE Gray (1821). HYPSODONT TO SO-TENDING
(American Quaternary "Cavicornia" probably largely of Eurasiatic derivation)

Both sexes with hollow horn-cores having permanent sheaths; with pos-
sible exception of Neotragocerus, unrepresented from American pre-Quater-
nary. Heavy, short-tending metapodials, distal splints absent (lateral pha-
langes tending absent or represented by hooves).

Horns straight to slightly curved:
DIvIsIoN A.-ANTILOPINI

Subfamily 1.-ANTILOPINRE (in part)
Nasals normal.... (?)i.-Neotragocerus Matthew and Cook

(1909). (?Late Tertiary)
Ii.-Oreamnos Rafinesque (1817)

Nasals abbreviated.. .iiI.-Saiga Gray (1843)
Horns revolute or so-tending:

DIvIsION B.-OvINI
Subfamily 2.-EUCERATHERINY,
iv.-Euceratherium Furlong and Sin-

clair (1904)
v.-Preptoceras Furlong (1905)

(Horn bases taller)
(Aftonius Hay and Taurotragus ref.
Gidley, questioned)

Subfamily 3.-OvINz Baird (1857),
in part (and OVICAPmND Noack, 1887,
in part)

vi.-Ovis Linnmus (1758)

Subfamily 4.-OvIBOvINz Gill (1872)
Nasals shorter.......--Ovibos Blainville (1816)

(Liopa Gidley and Gidleya Cossmann)
Nasals longer.......VIII.-Symbos Osgood (1905)

ix.-Bo6therium Leidy (1852)
(Horns slender, less depressed and
more spreading)

DIVIsIoN C.-BovINI
Subfamily 5.-BovINz
x.-Bos Linneus (1758), in part-Poe-

phagus Gray (1843)
(Horns slender, elongate)

xI.-Bison H. Smith (1827)
(Horns heavy, cores shorter)

xII.-Superbison Nobis (1930)
(Horns heavy, cores longer)
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FBRA.M.34022

v;i v~~~~~~~~~~~~~~~~~~rev.

FIG. 2C. F:B:A.M.34022, Prosynthetoceras siouxensis
dawesensis, n.subsp., type, from Dawes County, Nebraska.
X i. Anterior and lateral (rev.) views. x, cross section. (See

page 607.)

IV.-PROTOCERATIDAl3 Marsh (1891). BRACHYODONT TO SUlBHYPSODONT
Males with variable cranial armament; nasals abbreviated; bullie small;

metacarpals short and detached (laterals generally retained).
THE PROTOCERATINI. LATE TERTIARY OR MIDDLE TERTIARY.

p' absent
Late Tertiary

Diastema long................. Subfamily 1.-SYNTHETOCERATIN]

Paired postorbital and consolidated rostral "horns":
P2 lost, crowns subhypsodont...i.-Synthetoceras Stirton (1932)
p2 present, crowns brachyo-

dont................ II.-Prosynthetoceras, n.subg.
pl retained
Middle Tertiary

Diastema and premolars mode-
rate........ ........... Subfamily 2.-SYNDYOCERATINU3
Paired postorbital and paired rostral "horns":

Iv.-Syndyoceras Barbour (1905)

Late Tertiary or Middle Tertiary
Diastema short and premolars
large................... Subfamily 3.-PROTOCERATINE
Late Tertiary................ v.-Paratoceras, n.g.

(Cranium unknown)
Middle Tertiary (smaller)......-Protoceras (and Calops) Marsh

(1891)
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V.-HYPERTRAGULIDAl: Cope (1879). BRACHYODONT OR HYPSODONT. MIDDLE
TERTIARY

Males hornles; nasals normal; bullb inflated; four detached metacarpals
(in Leptomeryx and Nanotragulus).

BRACHYODONT

DIVI3ION A.-LEPTOrmERYCIN. (sIZE SMALL)

P2 in series, premolars large, p4 Cer-
vid-formed......................Subfamily I.-LEPTOMERYCINAE

Oligocene
i.-Leptomeryx Leidy (1853)
II.-Heteromeryx Matthew (1905)

DIVISION B.-HYPERTRAGULINI.

P2 tending detached, p3 unicuspid.. . Subfamily 2.-HYPERTRAGULINA3
Premolars:

Oligocene
(a) Reduced............. -IIn.-Hypertragulus Cope (1874)

IIIA.-Allomerhx Sinclair (1905)

or
(b) More reduced and Lower Miocene

crowns taller.Iv.-Nanotragulus Lull (1922)
(Pes tetradactyl)

HYPSODONT

DIVISION C.-HYPISODONTINI. (SIZE DIMINUTIVE)

Pi adjoining /C, p2 tending de-
tached (or lost), /ps reduced.......Subfamily 3.- HYPISODONTINAI

Oligocene
v.-Hypisodus Cope (1873)

(Laterals retained in pes)

[APPENDIX-VI].-CAMELIDXE (in part). BRACHYODONT TO HYPSODONT

Hornless; premolars compressed laterally.
BRACHYODONT

DIVIsION A.-PSEUDOCERATINI.
Diastema short......Late Tertiary.... Subfamily l.-PSEUDOCERATINA3

i.-Pseudocera., n.g.
(Condition of C/, pl and
cranium unknown)

HYPSODONT

DIVISION B.-STENOMYLINI.
Diastema tending short .............. Subfamily 2.-STENOMYLINA3

Late Tertiary... . II.-Rakomylus, n.g.
Premolars (?)absent

Middle Tertiary. .III.-Stenomylus Peterson(1906)
Premolars reduced
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FAMILY I.-CERVIDE

The vanished deer forms of Middle Tertiary to Quaternary America
are referred, in the present volume, to the four divisions:

DROMOM ERYCINI, Late Tertiary
ALETOm1ERYCINI, Middle Tertiary and early Late Tertiary
CERVINI, Quaternary,' and
BLASTOMERYCINI, Middle Tertiary and Late Tertiary.

Reconstructions of the heads of several of the more outstanding of the
extinct genera are shown in the frontispiece (in part) and Figures
1, 2D and 19. The Dromomerycini include a number of moderate to
large forms with curiously specialized crania and horn-pedicles. The
dentition is more generalized than in Aletomeryx. Palsomeryx Meyer
and Dicrocerus Gervais of the European Tertiary may prove to represent
the Dromomerycini division. Aletomeryx, in taller-crowned molars and
reduced premolars, is more specialized than the later appearing
Dromomerycini, and in the reduction of the premolars is more ad-
vanced than the Recent Cervini. The male Aletomeryx, in enlarged
upper canines and tall horn-pedicles, parallels the Asiatic muntjac
(Cervulus). The Blastomerycini include brachyodont and less
brachyodont forms of moderate to small size. The male Blastomery-
cini, in sabre-formed canines and in lack of hom-pedicles, are suggestive
of the musk deer (Moschus) of Asia. Blastomeryx and Micromeryx of the
European Tertiary are possibly related. In the general Introduction
(and Key) the cranial, dental and horn-pedicle characters of these early
American Cervids have been discussed in comparison with the family,
Antilocapridse. The three-page table gives the so-far-recognized distri-
bution of the genera, subgenera and species. The four divisions are
taken up in detail in the following pages, the genera and species appear-
ing under the numbers shown in the table.

In several instances, closely allied Dromomerycini forms suggest progression.-
This is exampled in the case of the three-horn-pedicled Cranioceratine, by the
smaller horn-pedicles and molars, more brachyodont crowns and larger premolars of
Procranioceras skinneri from Devil's Gulch, as compared to Cranioceras granti from
the definitely later accumulations of Kat and Leptarctus Quarries, Nebraska. It is
exampled again, though less markedly, in the Dromomerycinse by the larger size of the
very similarly formed horn-pedicles and dentition of the Late Tertiary Subdromo-
meryx, as compared to the Middle Tertiary Probarbouromeryx and Barbouromeryx;
the larger size of Dromomeryx as compared to its Late Tertiary contemporary Sub-
dromomeryx; and the greater molariformity of the p4 of Dromomeryx (and Subdromo-
meryx) as contrasted with that of Barbouromeryx.

I The Eastern Divisions, Cervulini and Moschini, are unrecognized in America.
40
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FIG. 2D. Rak's Deer, from Barstow, California.
Rakomeryx raki, n.g. and sp.

Reconstruction X approximately t. (See page 99.)

DIVISIONS A.-DROMOMERYCINI, AND B.-ALETOMERYCINI

Frontispiece, D-E, and Figures 1A-E, 2D (Reconstructions), 3 (in part) (Deciduous
Dentitions), 2, 2A (in part) and 11-16B (Skulls, Horn-Pedicles and Mandibles), 4-4A
(in part) and 5-9, 15A (Mandibular Dentitions), 4A (in part) and 10-1OA (Maxillary

Dentitions), 17-18 and (in part) 25-25B (Limbs)

DISCUSSION
The Dromomerycine and Aletomerycine divisions of the Cervidie

(reconstructions, frontispiece, D-E, and Figs. 1, 2D) here are considered
as embracing some six subfamilies of fourteen horned genera and subgen-
era of the later Tertiary of North America. They have the general char-
acters of brachyodont to subhypsodont molars; paired postorbital un-
forked bony horn-pedicles that are more or less forwardly directed and
bowed, twisted or basal-flanged; a peculiar prominence of the occiput;
and heavy-proportioned limbs of brocket to red deer size. The dentition

*44
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of certain of the brachyodont Dromomerycini is very deer-like except for
the somewhat broader and lower molar crowns, less compressed and di-
agonal inner lophs, and more prominently developed accessory folds and
cingula. As contrasted to Antilocapra, the teeth are low to moderate-
crowned and, in the unworn state, rugose; the p3 is generally elongate
anteroposteriorly relative to p4; and the incisors (lower) are relatively
short. The American dentitions (see figures) have many of the char-
acters of the Palaeomerycinae of the European Late Tertiary. (In none of
the species of Palxeomeryx, unfortunately, has the form of the skull
or the form of the horn-pedicle been determined.) In Division A, the
brachyodont Dromomerycini, the anterior and posterior cingula or
shelves, intervalley tubercles and external styles are usually well de-
veloped. The lower molars are provided with a " Paleomeryx" fold and
an anterior shelf of somewhat "Auchenia" pattern, and the opposed
median edges of the inner crescents of the unworn maxillary series ex-
hibit crotchets. In Dromomeryx the posterior molars are propor-
tionately enlarged relative to the premolars, and the P4 iS somewhat
molariform. In Division B, the subhypsodont Aletomerycini, the
teeth are longer-crowned, the cingula and folds less developed and
the premolars typically reduced. The proportions of the premolars
relative to the molars, and of P2 relative to ps, and the form and pattern
of the p3 and p4 tend to differ in moderate degree throughout the several
genera and subgenera. As seen in the limbs, the stature varied in the
two divisions from the brocket-sized Aletomeryx to the large red-deer-sized
Yumaceras. The data as to the limbs are discussed and figured on a
later page (see 169). Lateral phalanges and metacarpals II and V, or
their splints, may be retained.

The longest Dromomerycini-Aletomerycini cheek tooth series (D.
whitfordi, 113 mm.) measures twice the length of the shortest (A. gracilis,
55.5 mm.). The length of the series in different individuals of the same
species may vary up to 13%. The proportion of the moderately worn
ml/mg varies from 81% in Parablastomeryx gregorii to 58% in Bouromeryx
pseudonebrascensis and in Matthomeryx matthewi. The dpi is not de-
veloped in Cranioceras and Procranioceras; it is present in Dromomeryx,
Rakomeryx, Subdromomeryx, Bouromeryx, Aletomeryx, Sinclairomeryx
and Matthomeryx. As yet its condition is unknown in Barbouromeryx,
Probarbouromeryx, Protobarbouromeryx, Drepanomeryx and Yumaceras.

Eight of the fourteen here recognized American Dromomerycine-
Aletomerycine genera and subgenera are represented by crania. Knowl-
edge of five is confined to the horn-pedicles and referred dentitions and of
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one to the dentitions alone. Hypothetical reconstructions of the heads
in the flesh of Cranioceras, Procranioceras, Rakomeryx, Dromomeryx,
Drepanomeryx, Matthomeryx, Aletomeryx and Sinclairomeryx are shown
in the aforementioned figures (see frontispiece, D-E, and Figs. 1, 2D).
Outstanding examples of crania, dentitions and limbs are comparatively
illustrated in Figures 5-18 and (in part) 3, 4-4A, 25-25B. The Dromo-
merycini (with the exception of certain small Barbouromerycines of the
Middle Tertiary) appear suddenly and unheralded in the Late Tertiary.
The Aletomerycini are known in a number of closely allied and already
specialized forms from the Middle and early Late Tertiary, and by the
larger and widely differing group from the Uppermost Tertiary. Aleto-
meryx is suggestive of a higher-crowned, smaller-premolared and taller-
horn-pedicled Barbouromeryx, and Yumaceras, of a somewhat similarly
advanced Dromomeryx.

It may be recalled that Cranioceras and Drepanomeryx formerly were
referred to the Bovidae, and Aletomeryx to the Antilocapridae. The
homology of the Dromomerycine "horn" and the Cervine horn-pedicle
previously has not been recognized.

A brief r6sum6 of the characters of the six subfamilies and fourteen
genera and subgenera of the Dromomerycini and Aletomerycini is\given
below. The respective species, their synonymy, type specimens and
referred remains are discussed in order in the following pages.

DIVISION A.-DROMOMERYCINI

SIZE GROUPS1
1. Cranioceratinae....... II TO III.... I.

IA.
2. Dromomerycina ...... II TO V... II.

III.
IIIA.

3. Barbouromerycinae.. .III TO VI.. IV.
V.

VA.
VB.

4. Drepanomerycinse.... II TO III.. VI.
VII.

Cranioceras Matthew (1918)
Procranioceras, n.subg.
Rakomeryx, n.g.
Dromomeryx Douglass (1909)
Subdromomeryx, n.subg.
Bouromeryx, n.subg.
Barbouromeryx, n.g.
Probarbouromeryx, n.subg.
Protobarbouromeryx, n.subg.
Drepanomeryx Sinclair (1915)
Matthomeryx, n.subg.

I The size groups are based on the lengths of ml-ma; the smallest size group (VI-) of the
Dromomerycini-Aletomerycini is slightly larger than the largest size group (II+) of the Blasto.
merycini.
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DIVISION B.-ALETOMERYCINI

SIZE GROUPS

5. Yumaceratinae... . I TO III...... VIII. Yumaceras, n.g.

6. Aletomerycinae... IV TO VI...... IX. Aletomeryx Lull (1920)
X. Sinclairomeryx, n.subg.

[The two divisions, C.-CERVINI proper (males horned), and D.-BLASTOMERY-
CINI (hornless), are discussed in subsequent sections of the report. ]

Certain Characters of Above Genera

I. Cranioceras Matthew is stamped by the presence of the "third"
or median occipital horn. The genus, and genotypic species C. uni-
cornis, were based by William D. Matthew in 1918 on the portion of
a posterior horn collected by Albert Thomson (1916) in the Tertiary
of Sioux County, Nebraska. Remarkably enough, the genus hereto-
fore generally has been referred to the Bovidea. Matthew supposed
". . .it to be more probably an antelope than anything else, but it might
be cervid, dicotylid, or even perissodactyl. . . " The fragmentary type
has remained a bone of contention, as a median occipital hornl seemed
an anomaly. The correctness of Matthew's identification has been sub-
stantiated through the discovery by Morris F. Skinner in the summer of
1933 of a fine three-horned skull with associated ramus and other re-
mains at Devil's Gulch, Brown County, Nebraska (Fig. 11). Discov-
eries by the same collector in the stratigraphically later Leptarctus-Kat
Quarry zone during the past summer of 1936, include several partial
skulls with cranial horns (Fig. 12). The latter in their straight unre-
curved character differ strikingly from the strongly recurved horn of the
Devil's Gulch skull and resemble the fragmental Cranioceras unicormis
genotype. The Devil's Gulch form is placed in a new subgenus and
species, Procranioceras skinneri. The specimens from the later channels
are referred to the genus proper under C. granti, n.sp. The new form,
Procranioceras, is distinguished by its notably brachyodont molars and
large-proportioned premolars from the apparently later-occurring Cra-
nioceras proper, in which the size averages larger, the molars are slightly
taller-crowned, prernolars proportionately smaller, and the occipital horn

1 There were those who believed the specimen to represent "... probably part of an ulna, pos-
sibly from a rhinoceros." (Cook, H. J. and M. C., 1933, Nebr. Geol. Surv., Paper No. 5, p. 57.)
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of the male is of rounder cross section, more posteriorly directed and
longer. A cranium and partial cranium from the higher level indicates
that in the female the supra-orbital horns were absent and the cranial
horn retained only in a greatly reduced state (Fig. 12). The new evi-
dence has been received as the present pages were coming through the
press, preventing the inclusion of all the specimens within the
text. Cervulus sinclairi was based by Matthew (1918) on Snake Creek
rami which, in part at least, seem referable to Cranioceras. Through
present knowledge of the genus it would seem that the fragmentary
paired horn-pedicles from the Santa F6 marls, described and figured by
Cope (1877) under Dicrocerus teres, pertain to Cranioceras or to a closely
allied form. Joseph Rak's ten years' collections from the New Mexican
deposits embrace several ramal dentitions of approximate form. The
John C. Blick Pawnee Creek series include a typical horn-pedicle. The
new Clarendon collection contains several supra-orbital horn-pedicles
and one occipital horn.

In Cranioceras the p4 fossettes are open; the P2-p4 tend to be larger
versus the m1-ms, and the diastema to be slightly longer than in Dromo-
meryx. The northern and southern Nebraska, New Mexico, Colorado
and Texas specimens, pending further evidence, are held apart under
geographic species. Cranioceras teres (Cope) has precedence. It is im-
portant to note that the premolar proportions and even the P4 pattern at
times vary among different specimens from the same- locality. Certain
mandibular dentitions which are intermediate to Cranioceras and Bouro-
meryx are referred tentatively to a separate species of the latter. Cra-
nioceras reconstruction, Fig. LB; Procranioceras, frontispiece, E.

II. Rakomeryx, new genus, introduces a remarkable form from the
Mojave Desert of California. The genus is at once characterized by the
forwardly directed and laterally bowed supra-orbital horn-pedicles that
retain a trace of the basal Dromomerycine flange. A large series of re.
ferred dentitions from the same Barstow beds are noticeable for the
proportionate slenderness of the premolars and particularly for the small
proportions of the P2. A partial and hornless skull, apparently repre-
senting the female, exhibits the characteristic Dromomerycine projection
of the occiput. The premolars perhaps tend to be more reduced relative
to the molars, the p4 to lack the usual enlargement of the internal median
column and the diastema to be shorter than in the more typical members
of this division. Remains from Oregon and Nevada are referred to the
genus. Reconstruction, Fig. 2D.
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III. Dromomeryx Douglass is characterized by tall, paired horn-
pedicles with strong forward tilt and prominent basal wings. The den-
tition is typified by the moderate size of the premolars relative to the
molars, the retention in the calf of dpi, and the closed anterior fossette
of p4. The genus is already well known through the papers of Cope,
Scott and Douglass. The range, Montana and Nebraska, has been ex-
tended by our field parties to Colorado. What appears to be a small
edition of the genus is seen in Subdromomeryx, n.subg., from Montana
and Nebraska. Two ramal dentitions exhibit p4s with formed anterior
fossettes typical of Dromomeryx proper. Reconstruction, Fig. lc.

IV, Bouromeryx, new subgenus, V, Barbouromeryx, n.g., VA, Probar-
bouromeryx, n.subg., and VB, Protobarbouromeryx, n.subg. Barbouro-
meryx, n.g., from the Middle Tertiary of Nebraska, is nicely exampled in
the genotype, B. trigonocorneus, partial skull, mandible and skeletal ele-
ments of the University of Nebraska collection. The genus is charac-
terized by relatively small general size, shortness of horn-pedicles, ex-
tremely brachyodont dentition, large premolars, P4 fossette unformed
and usual "Palseomeryx" folds. Protobarbouromeryx, n.subg., from
the same Middle Tertiary, differs from Barbouromeryx in the smaller pro-
portions of its premolars. Under Bouromeryx, n.subg., are grouped
several species from the Late Tertiary of Nebraska, Montana and Colo-
rado. As at present known, the mandibular dentitions of certain of
these forms somewhat resemble Cranioceras; others differ from Bar-
bouromeryx mainly in larger size. As glimpsed in the lower dentition,
Barbouromeryx might lie near to the direct ancestral line of Bouromeryx
and the more conservative of the Late Tertiary Dromomerycini. Simi-
larly Protobarbouromeryx, with reduced premolars, and the contemporary
but taller-crowned and still smaller-premolared Aletomeryx might repre-
sent-the one a more conservative and the other a more progressive
Middle Tertiary descendant of still earlier and yet unknown Probar-
bouromeryx-like ancestors.

VI. Drepanomeryx Sinclair is noteworthy for the superficial re-
semblance of its horn-pedicle to the antler of the fallow deer. Unfor-
tunately this genus, as seen in the single so-far-known horn-pedicle of the
type specimen from Sioux County, Nebraska, is as yet very much of an
enigma. The pedicle retains a bare suggestion of the basal flange so
generally characteristic of the Dromomerycine group. It is possible
that two partial crania from the type area, which are peculiar in the
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strongly posterior position of the orbit, may represent the same genus.
One of the two specimens is hornless save for a small excrescence on the
posterior border of the orbit, and may have been a female. Reconstruc-
tion, Fig. 1E. VII. Matthomeryx, new subgenus, exampled by a cra-
nial saddle bearing large, twisted and inwardly bowed horn-pedicles and
by mandibular rami from Dawes County, Nebraska, may have belonged
to quite a distinct group or to one fairly closely allied to the curious Dre-
panomeryx. The horn-pedicles are directed posteriorly as in the latter,
versus anteriorly in Dromomeryx. Matthomeryx reconstruction, Fig. 1D.

The three remaining genera, Yumaceras, Aletomeryx and Sinclairo-
meryx, are proportionately taller-crowned than the preceding. The
Yumaceras and Sinclairomeryx remains are derived from the Late Ter-
tiary. The Aletomeryx remains come from horizons which at present
are correlated with the Lower Miocene or Middle Tertiary. In their
subhypsodonty, missing Palaeomeryx" fold and moderate to notably
small-proportioned premolars, the three forms afford definite evidence of
early specialization on the part of certain of the Tertiary Cervids. For
convenience, the three genera are assigned to a taller-crowned Division,
the Aletomerycini. The shape of the horn-pedicles of the three
genera is so widely different that the same might well be referred to three
distinct subfamilies.

VIII. Yumaceras, new genus, rests on a cranial saddle with par-
tial horn-pedicles from northeastern Colorado. The form of the bony
pedicle differs from any so far observed. The genus is believed to be
witnessed by fragmentary dentitions from the same area and Texas, and
by better-preserved dentitions from Oklahoma, all of which have the
common characters of tall tooth crowns and reduced premolars. The
Oklahoma dentition might seem to bear much the same relationship to
Dromomeryx that the Aletomeryx dentition does to Bouromeryx.

Aletomeryx Lull, with erect, and Sinclairomeryx, n.subg., with pecu-
liar anteriorly bent horn-pedicles, are based, respectively, on crania from
the Lower Miocene and later Sheep Creek of Nebraska. In life the
horn-pedicles ostensibly supported corneous antlers after the manner of
the not too dissimilar pedicles of Dicrocerus and Cervulus. IX. Aleto-
meryx is represented by a very remarkable series of skulls, jaws and
limb elements from the northern Nebraska type locality, in our own and
in the Yale and Nebraska State Universities' collections. The speci-

[Vol. LXIX50



Frick, Horned Ruminants. I-Cervidxe

mens are witness to a wide variation in the height of the horn-pedicles,
the height, as studied in combination with the wear of the teeth, seeming
to be dependent upon sex and age. (See Fig. 1A, reconstruction of head
as in flesh.) Closely allied but larger forms are seen in an Aletomery-
cine horn-pedicle, female crania and other remains in the University of
Nebraska, from apparent Lower Miocene beds of Box Butte, Dawes
and Morrill Counties, Nebraska. X. Sinclairomeryx, new genus, of
the Sheep Creek beds, is remarkable for the elongate, extremely slender
and anteriorly arched postorbital horn-pedicles, for the elongate nasals
bearing Dicerathere-like bosses and for the deep maxillary pits. In
life corneous appendages were doubtlessly borne on the paired nasal
bosses as well as on the bulbous tips of the paired horn-pedicles. The
genus is represented in a series of partial crania and a considerable
collection of mandibular dentitions. The latter, though of larger size
than in Aletomeryx, are characterized by Aletomerycine-like subhyp-
sodont molars and reduced premolars. The elongate nasals and nasal
bosses of Sinclaironeryx are in contrast to the short nasals and stout
maxillary horns of the Protoceratide. (Compare reconstructions of
heads in the flesh, frontispiece, D, and Fig. 59.)

The craniometry of the forty-four named species (twenty-nine of
which are new), fourteen genera and subgenera, of the six subfamilies of
the two Cervid Divisions,

A.-DROMOMERYCINI
l.-Cranioceratinae
2.-DromomerycinaT
3.-Barbouromerycinae
4.-Drepanomerycinse, and

B.-ALETOMERYCINI
5.-Yumaceratinae
6.-Aletomerycinae,

is preliminarily discussed, commencing with page 75 and following the
measurement tables and comparative illustrations of the examples of
dentitions. The limb elements of the two divisions are considered in
the next following section of the report.
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SUMMARY OF DROMOMERYCINI AND ALETOMERYCINI SPECIMENS

To- As- To-
tal soc. tal

Genus Cra- Man- Ele- Ele- Speci-
No. LATEc TERTIARY nia Horns Maxillie dibles Limbs ments ments mens

DIVIsIoN A.-DROMOMERY-

I Cranioceras Matthew and
IA Procraniocera8, n.subg.... . 6 21[41 70 5 155(2] 82 1 334 12 322
II Rakomeryx, n.g............. 1 5 23 41 36 1 10(2] 75 7 68

III Dromomeryz Douglass.... 6 12(4] 43(5] 77(1] 30(2] 168 12 156
IIIA SubdromomeryX, n.subg...... 4 5 4 8(4 41 27 11 85 9 76
IV Bouromeryx, n.subg........ 2 10 48 6 66 66
VI Drepanomeryx Sinclair ..... 2 2 3[2] 7 2 5
VII Matthomeryx, n.subg........ 1 3[1] 3 11 18 1 17

DIvIsIoN B.-ALETOMERY-
CINI

VIII Yumaceras, n.g ..1 23 20 6 50 50
X Sinclairomeryx, n.g......... 4 10[4] 11[31 68 40 133 7 126

24 61 194 456 201 986 50 886

MIDDLE TERTIARY

DIvIsIoN A.-DROMOMERY-
CINI

V Barbouromeryx, n.g......... 1 [1 3[1] 9(1] (1] 15 4 11
VA Probarbouromeryx, n.subg.... 1 211] 18 30 27 78 1 77
VB Protobarbouromeryx, n.subg.. 2 2 2

DIVIsIoN B.-ALETOMERY-
CINI

IX Aletomeryz Lull.46 17[15] 56(42] 56(6] 86 [3] *321 66 *255
48 20 77 97 114 416 71 845

Total Late Tertiary 986 50 886
Grand Totals 1852 i121 1231

*Including 60 miscellaneous.
(]Associated specimens.

FIG. 3. Size range in American Middle and Late Tertiary Cervids, as seen in
lateral views of mandibular milk dentitions.

X 1. 1, anterior cingulum; 2, posterior cingulum; 3, "Palreomeryx" fold; 4, intercolumnar
or accessory tubercle of ml; p1 considered identical with dpi.

F:A.M.31354, (?)Pseudoblastomeryx marsa, n.sp., type, rev., Cherry Co., Nebr.
(See page 260.)
A.M.22388B, Blastomeryx gemmifer medius (Matthew), var., ref., Sioux Co., Nebr.
(See page 240.)
F:A.M.32291A, Aletomeryx gracilis Lull, ref., Cherry Co., Nebr.
(See page 159.)
A.M.18959, (?)Sinclairomeryx riparius (Matthew), ref., rev., Sioux Co., Nebr.
(See page 166.)
F:A.M.32491, Subdromomeryx scotti, n.subg. and sp., tent. ref., Sioux Co., Nebr.
(See page 125.)
F:A.M.31199, Bouromeryx nebrascensis, n.sp., ref., Sioux Co., Nebr.
(See page 131.)
F:A.M.32216A, Cranioceras clarendonensis, n.sp., ref., rev., Clarendon, Tex.
(See page 96.)
F:A.M.32375, Cranioceras mefferdi, n.sp., ref., Cherry Co., Nebr.
Cranioceras, versus Dromomeryx, /dps larger relative to mi and pi absent. (See page 89.)
F:A.M.31804, Rakomeryx yermonensis, n.sp., ref., Mojave Desert, Calif.
(See page 106.)
F:A.M.32146, Yunacerasfalkenbachi, n.sp., ref., Texas Co., Okla.
(See page 145.)
A.M.18875 & F:A.M.31508, Dromomeryx whitfordi Sinclair, ref., Sioux Co., Nebr.
(See pages 121, 118.)



F:A.M.31354
rev.

A.M.22388B

iF:A.M.32291A

A.M.1 8959
rev.

F:A.M.32491

F:A.M.31199 pi

F:A,M.32216A
rev.

-- dp2 U fdp4J'1 34

_IUJP

F:A.M.32375

F:A.M.31804

F:A.M.32146

A.M.18875

F:A.M.31508

FIG. 3. Size range in American Middle and Late Tertiary Cervids, as seen in
mandibular milk dentitions-Blastomerycini, Aletomerycini and Dromomerycini,

lateral views.
X 1. (See legend, page 58.)
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N.S.M. 23-12-7-34
rev.

N.S.M.3-24-7-34

N.SM.21-25-6-35

N.S.M.97-25-6-35

N.S.M.13-1-7-32
rev.

N.S.M.5-18-7-34

F:B:A.M.32878

F:A.M.32487
rev.

F:A.M.32455
rev.

F.:A.M.32454
rev. ATl

F:B:A.M.32860
rev.

F:A.M.31509

FIG. 4. Size range in Cervids of the American Middle and Late Tertiary. BIlasto-
meyx Cope, Protobarbouromeryx, n.subg., Probarbouromeryx, n.subg., Aletomeryx
Lull, Sindairomeryx, n.g., Subdromomeryx, n.subg., Cranioceras Matthew and

Dromomeryx Douglass, lateral views of mandibular dentitions.
X i. (See occlusal views, Fig. 4A, opposite [excepting N.S.M.21-25-6-35] and legend,

page 67).
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N.S.M. 23-12-7-34
rev.

N.SM.3-24-7-34

N.S.M.97-25-6-35 IA

N';S.M.13-1-7-32
rev.

N.S.M.5-18-7-34

F;BcA.M.32878

F:A.M.32487
rev. 6"

F:-A.M.32417 N.S.M.14-25-6-35

F:A.M.32422

F:A.M,315O9

Fig. 4A. Size range in Cervids of the American Middle and Late Tertiary.
Blastomeryx Cope, Protobarbouromeryx, n.subg., Probarbouromeryx, n.subg., Aleto-
meryx Lull, Sinclairomeryx, n.g., Subdromomeryx, n.subg., Cranioceras Matthew and

Dromomeryx Douglass, occlusal views of mandibular and maxillary dentitions.
X 1. (See lateral views, Fig. 4, opposite [excepting N.S.M.14-25-6-35, F:A.M.32417 and

32422] and legend, page 67.)
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F:A.M.32290

rev.

A.M.18958

FRA.M.31216
rev.

F:A.M.31386

F:.A.M.3121 2
rev. P-

F:A.M.31253 1 3 4 2
FIG. 5. Aletomeryx Lull, Barbouromeryx, n.g., (?)Sinclairomeryx, n.g., (?)Sub-
dromomeryx, n.subg., Bouromeryx, n.subg., and Procranioceras, n.subg., mandibular

dentitions, lateral views compared.
X i (m2s X 1). (See legend, page 68.)
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F:AAM.31280 8

I_

rev.

rev.

FIG. 6. Cranioceras Matthew, Rakomeryx, n.g., and Dromomeryx Douglass,
mandibular dentitions, lateral views compared.

X i. (See legend, page 68.)
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F:A.M.32326

N.S.M. 3.27-11.33

F:A.M.31216
rev.

A.M.18958
rev.

F:AM.31212

rev.

reV.

A.M.10952
rev.

F:A.M.31253
FIG. 7. Aletomeryx Lull, Barbouromeryx, n.g., (?)Sinclairomeryx, n.g
(?)Subdromomeryx, n.subg., Bouromeryx, n.subg., Cranioceras Matthew and
Procranioceras, n.subg., mandibular dentitions, occlusal views compared.

X 1. (See legend, page 69.)
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rev.

F:A.M.31 800

rev.

A.M.15584
FIG. 8. Cranioceras Matthew, Rakomeryx, n.g., and Palmeomeryx Meyer

(Europe), mandibular dentitions, occlusal views compared.
X 1. (See legend, page 69.)
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rev.

F:A.M.31673
rev.

p3

F:AM.3210

p3

Col.M.200 rev.
PF. 9. Dromomeryx Douglass, Rakomeryx, n.g., and Yumaceras, n.g., mandibular

dentitions, occlusal views compared.
X 1. (See legend, page 72.)
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FIGS. 4 AND 4A. Size range in Cervids of the American Middle and Late Ter-
tiary. Dromomerycini and Aletomerycini (and Blastomeryx) mandibular and
maxillary dentitions. '

Lateral views X i, occlusal X 1. PS, posterior border symphysis; 1, anterior cingulum;
2, posterior cingulum; 3, "Palseomeryx" fold; and 4, intercolumnar or accessory tubercle.

Fig. 4. N.S.M.23-12-7-34, Blastomeryx gemmifer medius (Matthew), var., ref.,
rev., from Dawes County, Nebraska.

(See page 241.)

N.S.M.3-24-7-34, Protobarbouromeryx marslandensis, n.subg. and sp., subgeno-
type, from Box Butte County, Nebraska.

(See page 136.)

N.S.M.21- and 97-25-6-35, Probarbouromeryx sweeti, n.subg. and sp., ref., from
Morrill County, Nebraska.

(See page 135.)

N.S.M.13-1-7-32, Aletomeryx lugni, n.sp., type, rev., from Morrill County,
Nebraska. (Premolars from 14-1-7-32.)

(See page 161.)

N.S.M.5-18-7-34, Aletomeryx marslandensis, n.sp., ref., from Box Butte County,
Nebraska. (p2, slightly enlarged, from another specimen of the same number.)

(See page 163.)

F:B:A.M.32878, Sinclairomeryx tedi, n.sp., ref., from Dawes County, Nebraska.
(See page 168.)

F:A.M.32487, Subdromomeryx scotti, ?ref., rev., from Sioux County, Nebraska.
(See page 124.)

F:A.M.32455 and 32454, Cranioceras clarendonensis, n.sp., ref. and type, rev.,
from Clarendon, Texas.

(See pages 95, 94.)
F:B:A.M.32860, Cranioceras mefferdi, (?)var., rev., from Dawes County, Ne-

braska.
(See page 90.)
F:A.M.31509, Dromomeryx whitfordi Sinclair, ref., from Sioux County, Nebraska.

(Y = additional talonid cusp.)
(See also Fig. 9 and page 118.)

FIG. 4A. Occlusal views of mandibular specimens of Fig. 4 (excepting N.S.M.
21-25-6-35) and three additional maxillary specimens:

F:A.M.32417 and 32422, rev., Cranioceras clarendonensis, n.sp., ref., from Clar-
endon, Texas.

(See page 96.)

N.S.M.14-25-6-35, Probarbouromeryx sweeti, n.subg. and sp., ref., from Morrill
County, Nebraska.

(See page 135.)
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FIGS. 5 AND 6. Mandibular dentitions, lateral views compared.
X } (m2s X 1). PS, posterior border symphysis; 1, anterior cingulum; 2, posterior ¢ingu-

lum; 3, "Palisomeryx" fold; and 4, intercolumnar or accessory tubercle of mg.

FIG. 5. F:A.M.32290 and 32286, Aletomeryx gracilis Lull, ref., from Antelope
Creek, Cherry County, Nebraska.

(See pages 159, 158.)

N.S.M.3-27-11-33, Barbouromeryx trigonocorneus (Barbour and Schultz), geno-
type, from Dawes County, Nebraska.

(See also Figs. 7, 10 [dentition], 2, 14 [skull], 25 (limbs] and page 134.)

F:A.M.31247 (rev.), A.M.18958 and F:A.M.31216 (var., rev.), (?)Sinclairomeryx
riparius (Matthew), ref., from Sioux County, Nebraska.

(See also Fig. 7 [A.M.18958 and F:A.M.31216] and pages 166, 165.)

F:A.M.31386, Sinclairomeryx sinclairi, n.g. and sp., ref., from Sioux County,
Nebraska.

(See page 164.)

F:A.M.31212, Subdromomeryx scotti, ?ref., rev., from Sioux County, Nebraska.
(See also Fig. 7 and page 124.)

A.M.21533, Bouromeryx milleri, n.subgW and sp., subgenotype, from Sioux County,
Nebraska.

(See also Fig. 7 and page 130.)
F:A.M.31253, Cranioceras (Procranioceras) skinneri, n.subg. and sp., ref., from

Devil's Gulch, Brown County, Nebraska.
(See also Figs. 7, 12 and page 87.)

FIG. 6. F:A.M.31280 and 31285, Cranioceras teres (Cope), ref., from Santa
Cruz, New Mexico.

(See also Fig. 8 [F:A.M.31280] and page 93.)

A.M.22384, Cranioceras unicornis Matthew, ref., rev., from Sioux County,
Nebraska.

(See page 83.)

F:A.M.31341, Rakomeryx raki (or jorakianus), n.sp., ref., rev., from Green Hills,
Barstow, California.

(See also Fig. 8 and page 102.)
F:A.M.31299 and 31306 (mi, rev.), Dromomeryx pawniensis, n.sp., ref., from

Pawnee Creek, Colorado.
(See also Fig. 9 [F:A.M.31306] and page 116.)

F:A.M.31228 and A.M.22386 (rev.), Dromomeryx whitfordi Sinclair, ref., from
Sioux County, Nebraska.

(See also Fig. 9 [F:A.M.312281 and page 119.)
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FIGS. 7, 8 AND 9. Mandibular dentitions, occlusal views compared.
X 1. 1, anterior cingulum; 2, posterior cingulum; 3, "Paleomeryx" fold; 4, intercolumnar

or accessory tubercle.

FIG. 7. F:A.M.32326, Aletomeryx gracilis Lull, ref., from Antelope Creek,
Cherry County, Nebraska.

(See page 158.)

N.S.M.3-27-11-33, Barbouromeryx trigonocorneus (Barbour and Schultz), geno-
type, from Dawes County, Nebraska.

(See also Figs. 5, 10 [dentition], 2, 14 [skull], 25 [limbs] and page 134.)
F:A.M.31216 (var., rev.), A.M.18958B (var., rev.) and 18958, (?)Sinclairomeryx

riparius (Matthew), ref., from Sioux County, Nebraska.
(See also Fig. 5 [F:A.M.31216 and A.M.18958] and pages 166, 167, 165.)
F:A.M.31212, Subdromomeryx scotti, ?ref., rev., from Sioux County, Nebraska.
(See also Fig. 5 and page 124.)
A.M.21533, Bouromeryx miller, n.subg. and sp., subgenotype, from Sioux County,

Nebraska.
(See also Fig. 5 and page 130.)

F:A.M.31290, Bouromeryx pawnienmsi, n.sp., type, rev., from Pawnee Creek,
Colorado.

(See page 133.)

A.M.10952, Cranioceras dakotensis, n.sp., type, rev., from Rosebud Agency,
South Dakota (Lower Miocene).

(See page 91.)
F:A.M.31253, Cranioceras (Procranioceras) skinneri, n.subg. and sp., ref., from

Devil's Gulch, Brown County, Nebraska.
(See also Figs. 5, 12 and page 87.)

FIG. 8. F:A.M.31280 and 31284 (rev.), Cranioceras teres (Cope), ref., from
Santa Cruz, New Mexico. (Note detached condition of inner tubercle, F:A.M.31284,
P4-)

(See also Fig. 6 [F:A.M.31280] and pages 93, 92.)
F:A.M.31800, Rakomeryx yermonensis, n.sp., type (ps and m2 rev.), from east

of Yermo, Mojave Desert, California.
(See page 105.)
F:A.M.31200, Cranioceras unicornis Matthew, ref., from Sioux County, Nebraska.
(See page 83.)

F:A.M.31325 and 31341 (rev.), Rakomeryx raki (or jorakianus), n.sp., ref., from
Green Hills, Barstow, California. (F:A.M.31325, P2 and ps reversed from opposite
side.)

(See also Figs. 10A, 18 [F:A.M.31325, max,lla, limbs], 6 [F:A.M.31341] and pages 104, 102.)
A.M.15584, Paleomeryx kaupi Meyer, ref., from Orleans, France.
(Compare upper molar, A.M.15584 [different individual], Fig. 10.)

F'ig. 9. (See legend, page 72.)
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F:A.M.32303

F:A.M.31 283

FIG. 10. Aletomeryx Lull, Barbouromeryx, n.g., (?)Sinclairomeryx,
n.g., Subdromomeryx, n.subg., Cranioceras Matthew, Procranioceras,
n.subg., (?)Drepanomeryx Sinclair and Palzeomeryx Meyer (Europe),

maxillary dentitions, occlusal views compared.
X 1. (See legend, page 72.)
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F:A.M.31788 A
rev.

F:A.M.31325

F:A.M.31245
rev.

CM.827
rev.

F:A.M.31780

F:A,M.31674 F:A.M.31676
FIG. IOA. Rakomeryx, n.g., Dromomeryx Douglass and Yumaceras, n.g., maxillary

dentitions, occlusal views compared.
X 1. (See legend, page 73.)
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FIG. 9. F:A.M.31228 and 31509, Dromomeryx whiffordi Sinclair ref., from
Sioux County, Nebraska. (Y, F:A.M.31509 - additional talonid cusp.S

(See also Figs. 4, 4A [F.A.M.31509], 6 [F:A.M.312281 and pages 119, 118.)

F:A.M.31306, Dromomeryx pawnuienis, n.sp., ref., rev., from Pawnee Creek,
Colorado.

(See also Fig. 6 [mn only] and-page 116.)

C.M.827, Dromomeryx borealis (Cope), ref., from Montana.
(See also Figs. 10A, 14A and page 115.)

F:A.M.31782, Rakomeryx raki (or jorakianus), n.sp., ref., rev., from Green Hills,
Barstow, California.

(See page 102.)

F:A.M.31522, Yumaceras falkenbachi, var., from Miami, Texas.
(See page 145.)

F:A.M.32134, 31673 (rev.) and 32104, Yumaceras falkenbachi, n.sp., ref., from
Guymon, Texas County, Oklahoma. (F:A.M.32134, p3 and P4 germs.)

(See pages 145, 144.)

Col.M.200, Yumacera8 Jigginsi, n.g. and sp., tentatively ref., rev., from Yuma
County, Colorado.

(See page 144 (Col.M.214B).)

FIGS. 10 AND lOA. Maxillary dentitions, occlusal views compared.
X 1. 1, anterior cingulum; 2, posterior cingulum; 4, intercolumnar or accessory tubercle.

FIG. 10. F:A.M.32303, Aletomeryx gracilis Lull, ref., rev., from Antelope Creek,
Cherry County, Nebraska.

(See also Fig. 16 and page 157.)
N.S.M.3-27-11-33, Barbouromeryx trigonocorneus (Barbour and Schultz), geno-

type (in part), from Dawes County, Nebraska.
(See also Figs. 5, 7 [mandibular dentition], 2, 14 [skull], 25 [limbs] and page 134.)
A.M.18956, (?)Sinclairomeryx riparius (Matthew), type, from Sheep Creek, Sioux

County, Nebraska.
(See page 165.)
P.U.10401, Subdromomeryx antilopinus (Scott), type, from Deep River, Montana.
(See also Figs. 14A [skull], 18 [limbs] and page 123.)
A.M.10953, Cranioceras dakotensis, n.sp., ref., rev., from east of Rosebud, South

Dakota.
(See page 91.)
F:A.M.31250, Cranioceras (Procranioceras) skinneri, n.subg. and sp., subgenotype

(in part), from Devil's Gulch, Brown County, Nebraska.
(See also Figs. 2, 11, 12 and page 86.)
F:A.M.31211, (?)Drepanomeryx species, ?ref., from Stonehouse Draw, Sioux

County, Nebraska.
(See page 140.)
A.M.15584, Palmomeryx kaupi Meyer, ref. (detached), from Orleans, France.
(Compare mandibular dentition, A.M.15584 [different individual], Fig. 8.)
F:A.M.31283, Cranioceras tres (Cope), ref., from Santa Crux, New Mexico.
(See page 93.)
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FIG. IOA. F:A.M.31788A (rev.) and 31325, Rakomeryx raki (orjorakianue), n.sp.,
ref., from Green Hills, Barstow, California.

(See also Figs. 8, 18 [F:A.M.31325, mandible, limbs] and page 104.)

F:A.M.31245, Dromomeryx whitfordi Sinclair, ref., rev., from Sioux County,
Nebraska.

(See page 121.)

C.M.827, Dromomeryx borealis (Cope), ref., rev., from Montana.
(See also Figs. 9, 14A and page 115.)

F:A.M.31780, Ralkomerx raki (or jorakianus), n.sp., ref., from Green Hills,
Barstow, California. (Combined from both sides.)

(See page 102.)

F:A.M.31674 and 31676 (ms only), Yumaceras falkenbachi, n.sp., ref., frOm
Guymon, Texas County, Oklahoma.

(See page 145.)

FIG. 12. Cranioceras and Procranioceras.
X } (dentition X 1). A, B, C, cross sections of horns; 1, vacuity; 2, supra-orbital foramen;

3. auricular depression.

N.M.2044, C. teres (Cope), type, from New Mexico.
(See page 92.)
F:A.M.31251, 31250 (subgenotype in part) and 31253, C. (P.) skinneri, n.subg.

and sp., from Devil's Gulch, Brown dounty, Nebraska.
(See also F:A.M.31251, Fig. 18 [doubtfully asociated metacarpus]; F:A.M.31250, Figs. 10

[dentition], 2, 11 [cranium]; F:A.M.31253, Figs. 5, 7 [dentition]; and pages 87, 86.)
F:A.M.32065 (9, rev.), 32064 (type), 32066 and 33710, C. granti, n.sp., from

Leptarctus Quarry and ref. from Kat Quarry Channel, Cherry County, Nebraska.
(See pages 85, 84.)
A.M.17343, C. unicornis Matthew, genotype, from Sioux County, Nebrasta.
(See page 82.)

FIG. 12A. Cranioceras, Procranioceras, Yumaceras and (?)Drepanomeryx.
X }. A, A', B, cross sections; 2, supra-orbital foramen.

Col.M.214, Yumaceras figgi'ns, n.g. and sp., genotype (posterior and lateral
views), from Yuma County, Colorado.

(See page 143.)
F:A.M.31294, Cranioceras paumiensi, n.sp., type, rev., from Pawnee Creek,

Colorado.
(See page 93.)
F:A.M.31264, Cranioceras (Procranioceras) skinneri, n.subg. and sp.,. ref., rev.,

from Devil's Gulch, Brown County, Nebraska.
(See page 87.)
F:A.M.31262 (?ref rev ) and 31270 (ref.) of Cranioceras granti, n.sp., from Brown

and Cherry Counties,jKebraska.
(See pages 86, 85.)
F:A.M.32458, 32463 (rev.), 32459 and 32466 (rev.), Cranioceras clarendonensis,

n.sp., ref., from Clarendon, Texas.
(See page 95.)
F:A.M.32243, Cranioceras mefferdi, n.sp., type (in part), (supra-orbital horn-

pedicle, rev., and occipital horn), from Cherry County, Nebraska.
(See page 89.)

A.M.18879i (?)Drepanomeryx species, ?ref., from Sioux County, Nebraska.
(See page 140.)
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DIVISION A.-DROMOMERYCINI

Subfamily 1.-Cranioceratin&-

I. CRANIOCBRAS MArrHEW
IA. PROCRANIOCERAS, NEW SUBGJENUS

Frontispiece, E; Figures 1B, 11, 12, 12A and (in part) 2, 3, 4, 4A, 5, 6, 7, 8, 10;
Limbs (in part) 17, 18

Statement

The subfamily is at present limited to the peculiar three-horn-
pedicled genus, Cranioceras, and the closely allied though less progressive
subgenus, Procranioceras. The general characters of the genus and its
interesting history in the literature are mentioned on a preceding page
and need not be repeated here. While at first glance the Procranioceras
cranium is not un-Antilocaprine-like, the dentition is typically of Cervid-
Giraffid form. The broad sagittal area is posteriorly produced and ele-
vated in the median, transversely-flattened and anteriorly-curving
occipital horn; the paired erect frontal horn-pedicles of the male have a
rotund cross section (and lack any basal flange); the orbits are relatively
far forward; the premolars are moderate to large, the P4 anterior fossette
open, and the molars definitely brachyodont. In the genus proper, as
compared to the subgenus, the occipital horn-core of the male is of
rounder cross section, is directed more posteriorly and may be longer;
the anterior premolars are shorter-proportioned and the molars taller-
crowned. In the female the supra-orbital horns are absent and the third
horn reduced to a slight elevation of the occipital area.

The Procranioceras skull follows the deer in differing from the prong-
horn by the more anterior position of the orbit, the lower maxilla3, the
narrower anterior muzzle, the slenderer premaxillary border, the
wider incisive foramina and broader supra-occipital. The paired
frontal appendages, which in form and anterior position seem to parallel
the antelope rather than the deer, actually are highly specialize.d munt-
jac-like pedicles rather than Antilocaprine horn-cores. The skull,
while at once more suggestive of Dromomeryx than of any more recent
ruminant, differs widely from the latter in the more anterior position of
the orbits, the" erectness of the paired horn-cores, the absence of any
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trace of the postorbital flange, and in the characters of the sagittal area,
with its remarkable, backwardly directed, forwardly curved median-
occipital horn.

Description of skull (see Procranioceras skinneri, F:A.M.31250 and
31251, Figs. 2, 11, 12): The dorsal profile slopes upwardly from the muz-
zle to the elevated bases of the paired horn-pedicles, is somewhat
convex over the brain case, and thence is produced postero-upwardly
and forwardly along the occipital horn. The slender tapering horn-
pedicles, save for a slight inward bowing, stand erect over the posterior
orbits. Moderately compressed laterally, particularly at the base, they
have the external surface marked with veining. The notably "bulbous"
pedicle tips are suggestive of a one-time corneous apex. The median
occipital horn is strongly concave anteriorly and convex posteriorly,
being anteroposteriorly broad in its median extent, but much compressed
laterally and somewhat narrowed posteriorly. (It may be presumed
hypothetically that this horn is formed of a union of bilaterally sym-
metrical elements of the supra-occipital and of the parietals.) The
basicranial axis is angulated. The muzzle is relatively elongate and
of slender, rounded cross section. The premaxilla-nasal contact is
broad; the premaxille viewed inferiorly are extremely slender. Upper
incisors and canines, dp1 (i.e., Pi) are never developed. The anterior edge
of the orbit lies above the middle of m2; the posterior border, though
prominent, is slender. The parietal crests are continued to the lateral
bases of the occipital horn where they enclose a wide and anteropos-
teriorly concave area, marked medianly by the prominent depression of
the auricular attachments. The usual supra-orbital foramina, lacrimal
vacuities and suborbital foramina (above p2-p3) are present. The in-
cisive foramina of the anterior palate are slender and much elongated;
the posterior palatal border is unproduced and the palatal width greatly
restricted anterior to p2. The proportionately small occipital con-
dyles are surmounted by a restricted and backwardly dished muscular
concavity. The occipital processes are wide and the mastoid area promi-
nent. The bull,%, in our material, are but partially preserved and the
meatus are lost. The glenoid surface is furnished with a strongly elevated
posterior margin. The zygomatic arches are slender and elongate.
The diastema, as seen in the mandible, is moderate relative to the
size of the teeth. The mandibular angle is broadly rounded and the
condyle rather low. The condition of the inferior incisors and canines
is shown by a Clarendon, Texas, mandible (F:A.M.33703) to have been
much as in Dromomeryx. The premolars and molars are notably brachy-
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odont. Compared to the last-named genus, the premolars tend to be
proportionately larger, the p4 anterior fossette is unformed, and the limb
elements tend to be smaller, though seemingly of the same general propor-
tions and there is no dpi (pi).

The Craniocerac unicornis type horn is noticeably larger, heavier and
directed more posteriorly, and the premolars, as seen in referred denti-
tions, are smaller than in Procranioceras skinneri from Devil's Gulch.
The type ramus of Dyseomeryx (Cervavus) sinclairi Matthew, from the
Snake Creek, is tentatively identified with C. unicornis. Other speci-
mens from Sioux County of smaller size, but with similarly proportioned
premolars, may represent smaller individuals of the one species. The
lower molars are larger and the premolars notably reduced compared to
the smaller type of Procranioceras skinneri. In P. skinneri, as compared
to Bouromeryx nebrascensis, the molars are very much larger while the
premolars are approximately the same size and, therefore, proportion-
ately much smaller. There is doubt as to the reference of an inter-
esting mandibular ramus from the uppermost zone of Sioux County.
The specimen, while resembling referred C. unicornis and C. granti rami
in the size and proportions of its teeth, differs from both in its relatively
shorter postsymphysial distance. Cranioceras granti, from the strati-
graphically high Leptarctus Quarry of Cherry County, in dentition and
occipital horn tends to resemble the genotypic species from possibly
equivalent beds of Sioux County. The species is named in honor of
Madison Grant, explorer-naturalist. Remains from the stratigraphi-
cally intermediate Midway Quarry and other localities in Cherry
County, are referred to a new species, C. mefferdi. For present con-
venience, specimens from the stratigraphically lower Valentine A Quarry
and from Keya Paha and Box Butte County localities, which in size and
general proportions closely resemble P. skinneri, are separately and
questionably grouped under the latter. Referred limbs from the Lep-
tarctus Quarry of Cherry County are extremely heavy-proportioned, ap-
proximating the largest Sioux County Dromomeryx material. Cranio-
ceras limbs from Sioux County are intermediate to the last and to the
largest of the limbs referred to Procranioceras.

Problems exist as to C. teres from New Mexico and C. clarendonensis
from Texas. Referred ramal dentitions from the former area are re-
markable through exhibiting a p4 which differs from the typical Cranio-
ceras pattern in the detached and not un-Rangifer-like condition of the
inner middle column, and occasional Texas p4S may have the anterior
fossette closed. Among the Cranioceras-like ramal dentitions from
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several Nebraskan localities, certain minor variations are observed in
size, relative proportions of the premolars, premolar pattern and length
of diastema. It is probable that some of these may be due to individual
and sex variation. (A nearly equal variation seems to occur in both the
Recent deer and pronghorn.) Unfortunately "horns" are poorly repre-
sented. A horn-pedicle from Colorado is not definitely separable from
what appears to be an adolescent Procranioceras horn from Devil's
Gulch, Nebraska (Fig. 12A). In marked contrast to the two' latter
heavy-proportioned and forwardly curving pedicles are the tall, slender
and posteriorly directed horn-pedicles from Clarendon, Texas, and Quinn
Ranch, Nebraska. Similarly the dentitions from Clarendon, in the
stubby proportions of P4 (at times closed condition of P4 fossette) and
tendency to taller-crowned molars with less marked folds, point to defi-
nite differentiation between the forms from later and earlier horizons.
A horn-pedicle from Pawnee Creek, Colorado, is made the type of a spe-
cies, C. pawniensis, and a ramus from South Dakota the type of a further
distinct species, C. dakotensis. Smaller Cranioceras forms possibly may
prove to be represented by the mandibular rami grouped on a later page
under Bouromeryx pseudonebrascensis.

The ramal dentitions referred to Cranioceras are readily distinguish-
able from notably slenderer-proportioned dentitions with propor-
tionately much smaller premolars and taller, less brachyodont-crowned
molars, in which the "Palaeomeryx" fold tends to be absent, described
below under Sinclairomeryx, n.g., and Aletomeryx Lull.

Species of the genus and subgenus are recognized from Brown,
Cherry, Box Butte and Sioux Counties, Nebraska, S. Dakota, Montana,
New Mexico, Texas and Colorado. The largest and smallest forms are
exampled by Nebraskan remains. The known crania and several ex-
amples of the dentition are figured. For discussion and figures of limb
elements, see page 169.
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Summary of Named Species and Subspecies
The ten tentatively recognized species and subspecies, of which six

are based on skulls or horns, one on an upper molar and three on rama]
dentitions, are enumerated below:

Species (1) and (la) are of the genus proper. Species (2) is of the subgenus, and
to this are referred tentatively species (3) to (4a) and (6). Species (5) and (7) may
or may not prove directly allottable to the genus.

(1) Cranioceras unicornis Matthew, genotypic species, from Sioux
County, Nebraska.

GENoTYPE.-Section of occipital horn-pedicle, A.M.17343. This pa-
per, Fig. 12.

(la) Cranioceras granti, n.sp., from Leptarctus Quarry, Cherry
County, Nebraska.

TYPE.-Posterior cranium, F:A.M.32064 This paper, Fig. 12.

(2) Cranioceras (Procranioceras) skinneri, n.subg. and sp., from
Devil's Gulch, Brown County, and questionably referred
from Cherry, Keya Paha and Box Butte Counties, Ne-
braska.

SUBGENOTYPE.-SkUll with horn-pedicles, left ramus and complete den-
tition, F:A.M.31250. This paper, Figs. 2, 10, 11, 12.

(3) Cranioceras mefferdi, n.sp., from Cherry County, and ques-
tionably referred from Brown and (?) (3a) Dawes County,
Nebraska.

Typm.-Partial skull, F:A.M.32243. This paper, Fig. 19A.

(4) Cranioceras dakotensis, n.sp., from vicinity of Rosebud Agency,
South Dakota.

TYPE.-Right ramus, A.M.10952. This paper, Fig. 7.

(4a) Cranioceras kinseyi, n.sp., from Montana.
TYPE.-Right ramus, Kinsey Coll. 3-6-1927.

(5) Cranioceras teres (Cope), from New Mexico.
TYPE.-Cranial fragment with portions of horn-pedicles, N.M.2044

[F:A.M. cast]. This paper, Fig. 12.
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(6) Cranioceras pawniensis, n.sp., from Pawnee Creek, Colorado.
TYPE.-Right horn-pedicle, F:A.M.31294. This paper, Fig. f2A.

(7) Cranioceras clarendonensis, n.sp., and (?)var., from Clarendon,
Texas.

TYPE.-Right ramus, F:A.M.32454. This paper, Figs. 4, 4A.
REFERRED.-Cranial saddle with horns, F:A.M.32458.

(7a) (?)Cranioceras texanus (Hay), from Navasota, Texas.
TYPE.-Right mi, College Station Collection.

Detailed Lists of Types, Referred Specimens, and Synonymy
Cranioceras, total available specimens, 322; numbered and listed, 272; uncata-

logued, 50.

(1) Cranioceras unicornis Matthew, genotypic species

From Sioux County, Nebraska

See description under preceding statement.

Cranioceras unicornis MArrHEW, 1918, Bull. Amer. Mus. Nat. Hist., XXXVIII,
p. 223, Fig. 19.

Cervavus sinclairi MATrHEW, 1918, ibid., p. 218.

Blastomeryx (Dyseomeryx) sinclairi (MATTHEW) (in part), 1924, ibid., L, pp. 1941 and
198.2

GENoTYPE.-Section of occipi- A.M.17343 Collected from Snake Creek3
tal horn-pedicle. beds, E. Sinclair Draw, in

1916.
Figured by Matthew, 1918,

Fig. 19; this paper, Fig. 12.

(Ramus, A.M.17344 [figured under 171441, tentatively referred by W. D. M.
[1918], not of Cranioceras-now the type of Prosynthetoceras siouxenis, n.
sp. [see page 607].)

1 "Pawnee Creek beds" evidently in error for Snake Creek beds.
2 Refers to species incomplete skull (A.M.18879) here tentatively referred to MaUhomeryx

matthewi.
a Suggestive of "Hipparion Zone" but reported Snake Creek and, according to A. Thomson,

possibly Sheep Creek.
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REFERRED MANDIBULAR DENTITIONS.-

Six specimens collected by Jack Wilson:

Left fragment with P2
(br.)-m2. (M+)
Left ramus, p2-m8. (w)
Right fragment with p2-
in. (M)

F:A.M.31200

F:A.M.31869

F :A.M.31205

Left fragment with m1(br.) F:A.M.31201
-Ms. (mt+)

m2 and m3. F:A.M.31201A
and B

From Sinclair Quarry, 1932.
This paper, Fig. 8.

From W. Sinclair Draw, 1936.

From W. Sinclair Draw, 1932.

From W. Sinclair Draw, 1933.

From E. Sinclair Draw, 1933.

Three specimens collected by Albert Thomson:

Right ramus with sym-
physis, p2(br.)-ms. (w)

Left ramus with diastema
and p2 alveolus, pr-ms.
(w+)

A.M.22384 From Sinclair Draw, 1927.
This paper, Fig. 6.
Formerly catalogued under

"Neotragocerust"
A.M.17338 1916.

Figured by Matthew, 1918, Fig. 17, as the type of Cervavus sinclairi, which
becomes synonymous with Cranioceras unicornis. (W. D. M. [1918, p. 218],
includes in type A.M.17337 and 17336.)

Partial left ramus with
p.-p, alveoli, p4-m3. (w)

A.M.17337 1916.

REFERRED MAXILLARY DENTITIONS.-
Left maxilla with p4-M2. A.M.18880 From Sinclair Draw, 1921.

See limbs, page 176.

REFERENCE QUESTIONED.-
Smaller specimen, molars approximating, but premolars smaller than in the Devil's
Gulch remains:

Partial right ramu& with
P2-M3n- (M+)

F:A.M.31204 From W. Sinclair Draw, 1933.

Large specimen exceeding above F:A.M.31200 in size (probably generically dis-
tinct):
Left fragment with p3 al- A.M.21470
veolus and p4-m2. (w+)

From uppermost zone (resembles C. granti):
Left ramus with diastema, F:A.M.318(
p2(br.)-ms. (w)

From "The Pits" S. of Plio-
hippus Draw, 1925.

68 From Olcott Quarry, 1936.
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(la) Cranioceras granti, new species
From Upper Zone, Cherry County, Nebraska

Several extremely useful specimens lately secured from the upper
zone point to a resemblance between the Cranioceras of this uppermost
horizon and the genotypic species from Sioux County, as contrasted with
the somewhat smaller, shorter-crowned and less specialized subgenus
(Procranioceras) from the Devil's Gulch area. As previously remarked,
the remains average larger, the molars are taller-crowned, the premolars
relatively smaller and the cranial horn noticeably more elongate, rounder
in cross section and more posteriorly directed than in Procranioceras.
The female of the genus is indicated in a cranium and partial cranium
from the same beds, in which the supra-orbital horn-pedicles are absent
and the broad, flat and posteriorly produced sagittal area bears but a
rudiment of the usual cranial horn (Fig. 12).

TYPE.-Posterior cranium with F:A.M.32064 From Leptarctus Quarry.
bases of paired supra-orbi- Collected by the Morris F.
tal horn-cores and de- Skinner party in 1936.
pressed, notably elongate This paper, Fig. 12.
and straight cranial horn.

[Horn twice as long (height above occipital depression, 244 mm. versus 122
mm.) and condyles larger (referred teeth less brachyodont and premolars smal-
ler) than in P. skinneri type.]

REFERRED (five starred specimens with closed p).-
From type locality, 1936:

Left horn-pedicle, tip missing. (Specimen bent posteriorly F:A.M.
as in C. clarendonensis; basal cross section triangular, short
anteriorly and rounded posteriorly.) ...................... 34030

Five mandibular rami-tooth series tending smaller than C. granti, F:A.M.33714:
Left ramus with symphysis, p2-ma. (Symphysial distance
tending long.) ........................................ (w) 34031

Right ramus with symphysis, P2 alveolus, pa-ma. (Sym-
physial distance tending short.)......................... (M+) 34032

Left ramus with symphysis, P2 alveolus and pa-ma.......... (w) 34038
Left ramus with diastema, pa-ps alveoli and p4-ma.......... *(M++) 34037
Left fragment with diastema, p2-m1(br.)................... (M) 34033

Two maxillae:
Right maxilla with dp2-m2(erupting) and germs of p2_pa...... 34039
Right maxilla with p?-m3................................ (w+) 34034
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From Kat Quarry Channel localities:
Posterior end of craniumwith occipital horn.
Partial cranium with left supra-orbital

horn-pedicle and basal half of cranial
horn; dentition missing. (Heavy,
stubby proportions of orbital horn-pedi-
cle suggest adolescent individual.)......

Right supra-orbital horn-pedicle.....
Hornless skull with p'-m3, muzzle missing.. (w)

Fig. ISA
Top of cranium showing border of orbit,

large supra-orbital foramina, frontoparie-
tal suture, auricular pit and abbreviated
occipital horn of adolescent female...... Fig. 12

F:A.M.
E.K.l 32084

W.K.
E.K.
K.

E.K.

33709
33719
31270

32065

MANDEBULAR RAXI

Left ramus with incisive border-m,. (p.s
tending larger than in other specimens.)

Left ramus with p2-ma..................
Left ramus with diastema, alveoli and pn-m

(M)

*(M+)
(M+)
Fig. 1.0

Left fragment with ps-ms ........... (w+)
Right fragment with ml-mn .......... (M+)
Unassociated m2 and ma.................
Left fragment with incisive border-n2..... (w)
Right ramus with ps-ms(br.). (Heavier

proportions but size smaller, not much
exceeding P. skinneri; possibly female.).. *(w+)

MAXILLARY DENTITIONS

Left maxilla with p'-ml................. (w)
Fig. 12

Left maxilla with p4(br.)-m5............. (w)
Detached p2...........................

RAMI, TMMATUR

Four immature rami....................
Right ramus with dp2-m2................
Left fragment with dp2-m1...............

W.L.K.
W.L.K.
E.K.

E.K.
K.
E.K.
Q.K.

33714
33715
33710

33711
31248
32068B, A
33713A

Q.K. 33713

E.K. 32066

E.K. 32067
E.K. 32068

E.K.
K.
K.

33712, A-C
31249
31265

I K. - Kat Quarry Channel (collected 1931, 1932 and 1934).
E.K., Q.K., W.K., W.L.K., - East, Quarter, West and West Line Kat Quarry Channels

(collected 1936).
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From various localities (cited only in part in Table I):

(a) From Brown County:
Right horn-pedicle. F:A.M.31262 From Quinn Ranch, 1928.

This paper, Fig. I1A.
(Tall, slender, resembling Clarendon F:A.M.32463 versus P. skinneri.)

Right fragment of horn-
pedicle.

Right ramus with dp4-m3
and P2-P4 germs.

(p2 germ quite small.)

(b) Fromw Cherry County:
Right fragment with p2-
p, alveoli and pc-mi.
(M+)

F:A.M.31263 From Deep Creek, 1933.

F:A.M.31261 From Quinn Ranch, 1928.

F:A.M.31256 From Hans Johnson's Ranch,
1933.

Right dpr-m2(erupting). F:A.M.32086 From 1 i mi. below Boiling
Spring Bridge, 1934.

(Specimen is suggestive of F:A.M.31242, right dps-mm, from Snake Creek
Quarry 1, horizon B.)

From Bear Creek, 1934:
Left ramus with symphysis, p2 alveolus and pa-m........
Right fragment with p4-m1..............................
Immature left ramus with dpa-m1........................
Left maxilla with p-m 8................................

F:A.M.
*(M) 32401

*(M) 32402
32403

(M) 32400

Referred limb elements from the same horizon are a little larger than those amo-
ciated with the type of Subdromomeryx antilopinus (see Limb Section, page 177).

(2) C. (Procranioceras) skinneri, new subgenus and species

From Devil's Gulch, Brown County, and Questionably Referred,from Cherry,
Keya Paha and Box Butte Counties, Nebraska

The species has been discussed in the introductory statement.
The remains are of smaller size than the average from Sioux and Cherry
Counties, Nebraska.

SuBGENoTrP&.-Skull with
paired supra-orbital horn-
pedicles and median occi-
pital horn, left ramus and
complete dentition. (M+)

F:A.M.31250 From Devil's Gulch, Horse
Quarry, 1933.

This paper, Figs. 2, 10,11, 12.
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REFERRED FROM TYPE AREA.-

Skull with broken paired
pedicles and base of occipi-
tal horn, mandible, denti-
tion; and doubtfully asso-
ciated atlas and axis, right
and left metacarpi (see
Limb Section, page 177).
(w+)
Palate and detached
horn-pedicles.
Cranial fragment with
right horn-pedicle (and
?occipital horn).

Seven rami:
Partial left ramus with
p-m,. (M)
Right ramus with p,-ps
alveoli and p4-m,(br.). (M)
Left ramus with diastema,
P27P3 alveoli and p4-m3.
*(M)
Lt fragment with p4-M.
(M)
Left fragment with p3-
m3. (M)

(Smaller.)

Right fragment with ml
(br.)-m,. (M)
Right ramus with dpr-m2
(erupting).

One maxillary specimen:
Right maxilla with dp2-
m2 (erupting).

F:A.M.31251 1931.
This paper, Fig. 12; right

metacarpus, Fig. 18.

F:A.M.31252 1931.

F:A.M.31264 1934 (and 1936).
This paper, Fig. 12A.

F:A.M.31253 1933.
This paper, Figs. 5, 7, 12.

F:A.M.31268 1934.

F:A.M.31269 1934.

F:A.M.31267 1934.

F:A.M.31255

F:A.M.31258

1929.

(From Dutch Creek, 1929.)

F:A.M.31266 1934.

F:A.M.31260 1933.

See limbs, page 177.

TENTATIVELY REFERRED FROM CHERRY, KEYA PAHA AND Box BuTTE COUNTIES.-
(a) From Valentine A Quarry, Cherry County:
Right ramus with dia- N.S.M.31-8-8-30
stema and p2-ma. (M+)

(p2 proportionately as reduced as in F:A.M.31250, p' posterior inner fold
with peculiar loop, size approximating P. skinneri type specimen.)
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Right ps-m.
Left m3.
Right ramus with sym-
physis and dpI-m3.
Left fragment with dp4-
M2.

Right fragment with dp2-
dp4.
Left maxilla with p2-m3.
(w)
Left dp2-ml.

Left pg-m,. (m++) (Smaller.)
Left fragment with dpr-
dp3.
Right fragment with dps-
dp4.

(b) From Keya Paha County:
Left mg(br.)-ma.

(c) From Box Butte County:
Right ramus with p2-m.3
Left dp4-m, and prem6-
lars in germ.

N.S.M.8-11-8-30
N.S.M.2-16-7-31
N.S.M.19-2-9-30

N.S.M.9-2-8-30

N.S.M.19-29-7-30

N.S.M.16-8-9-31

N.S.M.2A-16-7-31
N.S.M.42-11-8-15
N.S.M.8-5-8-30

N.S.M.2-16-7-31

N.S.M.6-29-7-15

N.S.M.2-28-6-33
N.S.M.1-28-6-33

The P. skinneri referred specimens from Box Butte and Keya Paha Counties
are not cited on Table I.

(3) Cranioceras mefferdi, new species
From Cherry County, and Questionably Referred from Brown and Dawes Counties,

Nebraska

The dentition and the paired pedicle bases of the type are larger,
the base and tip indicate a longer-proportioned pedicle and the cranial
horn is notably slighter than in the P. skinneri type specimen. This
cranium was secured in November, 1935, and, like the two crania from
Devil's Gulch, was collected by Morris F. Skinner and his assistant, R.
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L. Mefferd. The more recent evidence suggests that this species, from
intermediate, P. skinneri, from earlier, and C. granti, from later horizons,
may represent widely differing forms.

TYPE.-Fragmental skull with
cranial saddle, bases of
paired supra-orbital horn-
pedicles, occipital area
with slender cranial horn,
and p8-m3. (M+)

F:A.M.32243 From 1 mi. due N. of Nenzel
Quarry, S. side of N.E. i
Sec. 19, T. 33 N., R..32 W.,
near head of Spring Can-
yon. Stratigraphic horizon
presumably equal to the
Midway Quarry.

This paper, Fig. 12A.
TENTATIVELY REFERRED.

(a) From Midway Quarry, Cherry County, 1934:

Right ramus with sym- F:A.M.32367
physis and p2-ms. (m)

Size larger than largest Devil's Gulch specimens.

Two immature rami with
dp2-mi.

Slightly smaller:
Right mI.

Right ma.

(See Limb Section, page 178.)

F:A.M.32375
and 32375A

F:A.M.32368
F:A.M.32368A

This paper, Fig. S.

(b) From Brown County:
Right fragment with dp,-
m2(erupting).
Right ramus and left sym-
physis, p2 alveolus and
P3-M3. (A)

F:A.M.31257 From Moore Creek, 1933.

F:A.M.31254 From Fairfield Creek, 1929.

(c) From Burge Quarry, Cherry County, 1935:
Right dp4-m&(erupting) F:A.M.32085
and p germ.

(d) From Nenzel Quarry (9 mi. S. of Nenzel), Cherry County, 1934:
Right m2-m3. (M+) F:A.M.32200
Right mazxilla, p4-ml. (w) F:A.M.32199
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(?)(3a) Var.-genus in doubt
From Survey Quarry, Dawes County, Nebraska

Collected by Ted Galusha, 1935

[Premolars unreduced, dp1 (pi) represented by alveolus, diastema length un-
known. Reconsideration indicates possibly Procranioceras, (?)P. galushi, n.sp., defi-
nitely not Cranioceras. ]

SEVEN RAMAL SPECIMENS F:B:A.M.

Right ramus with p2-ml.................. Figs. 4, 4A (M+) 32860
Left ramus with p2-p3 broken, and p4-m.(w) 32861
Left ramus withp-ms(br.).. (M+) 32862
Right fragment with ps-mg (smaller).(M+) 32863
Left fragment withp-ms. (m) 32865
Left fragment with p4(br.)-m.(w) 32865A
Right fragment with m1-ms.................... ... (M) 32865B

FOUR MAXILLARY SPECIMENS

Left maxilla withpm2. ..(M+) 32864
Left fragment withm-ml..(M+) 32864A
Left fragment with m-m.(w) 32864C
Left fragment withm2-ml. (M+) 32864B

Two ramal fragments, twenty upper and twenty-five
lower detached teeth, F:B:A.M. Coll.

(4) Cranioceras dakotensis, new species
From Vicinity of Rosebud Agency, South Dakota

CervUs sp., MATrHEw AND CooK, 1909, Bull. Amer. Mus. Nat. Hist., XXVI, p. 409.

Moderate-sized remains from an unknown horizon in the vicinity of
the Rosebud Agency probably rather represent a Late Tertiary con-
temporary of C. (Procranioceras) skinneri than a Lower Miocene fore-
runner of the genus. The form is known through a ramus and a maxilla
and other fragments secured by the American Museum expedition of
1903. The slightly worn teeth of the ramus (A.M.10952) exhibit the
characteristic low crowns, molar folds and styles, and open p4 ofProcranio-
ceras. The ramal teeth in size approximate the Devil's Gulch P. skin-
neri, large referred ramus (F:A.M.31253), but the premolars, particu-
larly p2-ps, relative to the mi, which is larger than in F:A.M.31253, are
smaller-proportioned than in the latter specimen. (Compared to the
single available specimen of the European Palaeomeryx, the premolars are
notably small.) The remains include laxger- and smaller-sized teeth,
the larger being exampled by the type ramus and the smaller by speci-
men A.M.10952C.
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TYPE.-Right ramus with pg- A.M.10952 From vicinity of Rosebud
inm. (M) Agency, 1903.

This paper, Fig. 7.

REFERRED SPECIMENS SECURED BY A.M.N.H. 1903 ExPEDITION.-
Three maxille approximating type in size, from three miles east of Rosebud:

Right maxilla, p'-m3. (M) A.M.10953 This paper, Fig. 10.

Right p4-m3. (M) A.M.10954

Right maxilla, p'-ml. (w++) A.M.10955

Smaller-sized than type (approximating smallest of Valentine Railway Quarry A):
Left fragments with pg-m1 A.M.10956
and m2(br.)-m,. (w++)
Left fragment, m2-ma. (M) A.M.10952C
Right ma (M+) and p4 (w). A.M.10952A and B
See metatarsus, page 178.

QUESTIONABLY REFERRED (tending subhypsodont).
Right min. A.M.10957 Big Spring Canyon, 1903.

(4a) Cranioceras kinseyi, new species
From Lower Madison Valley Beds, Montana

The genus is recognized in a mandibular ramus from Miontana, placed
at the writer's disposal through the kindness of C. A. Kinsey of Bel-
grade, Montana, and in a partial cranium, collected by Charles Falken-
bach.

TYPE.-Right ramus with dia- Kinsey Coll. From Lower Madison Valley
stema, P2 root-mi. (w+) 3-6-1927 Beds.

REFERRED.-
From Deep River, 7 miles S.E. of Fort Logan, 1925: A.M.

Right fragment with p3-m3.............................. (w+++) 21329

Right fragment with p2-mi(br.)........................ (w+) 21317

Right fragment with p,(br.)-p4........................ (M+) 21365

From north end of N. Boulder Creek, 1936:

Portion of palate and dentition with left orbit and root of
horn-pedicle, associated with basioccipital area and par- F:A.M.
tial right mandibular dentition. (Not included in count.) (w++) 34193
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(5) Cranioceras teres (Cope)
From New Mexico

Cosoryx teres COPE, 1874, Proc. Acad. Nat. Sci. Phila., XXVI, p. 150; Ann. Rept.
Chief of Engineers, II, Pt. II, Extract from Appendix FF, p. 129.

Dicrocerus teres COPE, 1875, Proc. Acad. Nat. Sci. Phila., XXVII, p. 257; 1877, Rept.
U. S. Geog. Surv. W. 100th Merid. (Wheeler), IV, Pt. II, pp. 347, 356, Pl.
I, Fig. 7; PI. i, Fig. 6.

Palmomeryx teres (COPE) [according to GIDLEY], 1907, Bull. U. S. Nat. Mus., No.
53, Pt. II, pp. 31, 33.

TYPE.-Fragment of top of N.M.2044 From the Santa F6 marls.
cranium with portions of [F:A.M.cast] Figured by Cope, 1877, PI.
horn-pedicles. i, Fig. 7; P1. rxxxiI,

Fig. 6; this paper, Fig. 12.

The fragmental type specimen, which so far as observable is sugges-
tive of Cranioceras, eventually may prove to have outstanding charac-
ters of its own. As observed above, the three more moderately worn
of the five referred ramal dentitions from this area are remarkable
through differing from the Nebraskan Cranioceras remains in the de-
tached and Rangifer-like condition of the P4 median column. The sev-
eral rami exhibit a moderate variation in size, a specimen from the
generally later deposits of the upper Rio Grande being the smallest.

REFERRED.-

Fragment of frontal with F:A.M.31279 From ?Santa Cruz.
portion of right horn base.

TENTATIVELY REFERRED FROM SANTA CRUZ, NEW MEXICO (remains under (b) and
(bb) probably of distinct forms).

(a) Size somewhat exceeding F:A.M.31250 from Devil's Gulch:
Partial right ramus, poste- F:A.M.31286 From red layer, 1927.
rior symphysis, p2 alveo-
lus, and p3-m3(br.). (w)
Right fragment with p3- F:A.M.31284 From red layer, 1927.
M3. (Mi) This paper, Fig. 8.
Left ramus with p2(br.)- F:A.M.31289 From second wash, red layer,
Ms1. (W++) 1930.
Left fragment with ml-m3 F:A.M.31281 From red layer, 1925.
(br.). (w)
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Partial left immature ra-
mus with dp2-m1.
Left fragment with P2
(br.)-m2. (w++)

Left maxilla with p3-m3.
(M+)

Partial right maxilla with
m1-m3. (W+)

F:A.M.31282

F:A.M.31285 From red layer, 1927.
This paper, Fig. 6.

F:A.M.31283 From "green."
This paper, Fig. 10.

F:A.M.31287 From red layer, 1927.

(b) Size smaller than F:A.M.31250, teeth slenderer:

Partial left ramus with P2 F:A.M.31280 From second wash, 1931.
(br.)-m3. (M+) This paper, Figs. 6, 8.

(bb) Specimen from Rio Grande slope with smaller-proportioned p':
Left p4-m3. (M) F:A.M.31288 1930.

See limbs, page 179.

(6) Cranioceras pawniensis, new species
From Pawnee Creek, Colorado

The collections of the John C. Blick Colorado party include a horn-
pedicle with attached portion of frontal bone. The specimen is very
similar to a specimen from Devil's Gulch (F:A.M.31264) which is inter-
preted as representing a somewhat immature individual of Cranioceras.
The pedicle is less elongate, somewhat thicker-proportioned in the mid-
extent, and more attenuated distally than in the mature specimens.
The tip is of the characteristic bulbous form. [Note the differences be-
tween this specimen and the taller and slenderer horn-pedicle from Quinn
Ranch (F:A.M.31262) which may be of an adolescent individual of the
Clarendon stage.] No Cranioceras-like teeth other than those of the
smaller-sized remains described as Bouromeryx pawniensis have been
found at Pawnee Creek.1

TYPE,.- Right horn-pedicle on
frontal fragment.

See referred limbs, page 179.

F:A.M.31294 From "west of buttes, middle
horizon," 1931.

This paper, Fig. 12A.

-1 No record exists of the Pawnee Creek specimens mentioned, but not enumerated, by Matthew
(1904) under Palxwomeryx species. Bull. Amer. Mus. Nat. Hist., XX, p. 129.
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(7) Cranioceras clarendonensis, new species
From MacAdams Quarry, Clarendon, Texas

Figures 3, 4, 4A, 12A (in part)

The characters of the permanent and deciduous teeth of a number of
specimens, secured in the Clarendon beds early in 1935, resemble Cranio-
ceras. The size varies from slightly smaller to larger than the remains
from Devil's Gulch. Two specimens (F:A.M.32211 and 31374), in
which the p4 is unworn, are interesting in exhibiting a partially closed an-
terior fossette. While the same fossette is closed in two of the worn
specimens (F:A.M.31373 and 31372), in other worn specimens of other-
wise similar character the fossette seems to have *been open. The
symphysis of specimen F:A.M.32212 is slenderer than in any of the
Devil's Gulch rami, but the molars are of Cranioceras proportions, being
larger than in the Colorado Bouromeryx. An immature inaxillary,
F:A.M.32425, and ramal series, F:A.M.32213, respectively resemble
Devil's Gulch specimens, F:A.M.31260 and 31257. Larger individuals
are exampled by the type, F:A.M.32454 (Figs. 4,4A), and conspicuously
smaller-sized individuals by a ramus, F:A.M.32455 (Figs. 4, 4A). One
specimen, F:A.M.32415, is but doubtfully referred to the species. Since
these lines were sent to the press, the Clarendon field party has secured "an
extremely interesting cranial saddle with tall paired horn-pedicles at-
tached, a second cranial fragment bearing a similar pedicle, a third skull
fragment with a very slender but less markedly elongate pedicle (?ado-
lescent), a fourth specimen with a stubby post-like and non-tapering
horn-pedicle (compare Fig. 12A) and additional mandibular rami. The
first two and, in less degree, the third of the horn-pedicles differ from
the P. skinneri type in their greater height and slenderness.

Possibly taller supra-orbital pedicles and slighter occipital horns may prove to
be characteristic of such relatively late horizons as Clarendon. The heavy post-
like pedicle (F:A.M.32459) may belong to a distinct species if not genus. A den-
tal stage paralleling C. granti is suggested by the above-noted mandibular rami
with closed p4 fossettes.

F:A.M.
TYPE.-Right ramus with symphysis and p2-ms............... (M+) 32454

Figs. 4, 4A
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REFERRED FROM TYPE LOCALITY, 1934-35.-

HORN-PEDICLES

Portion of top of cranium with both horn-pedicles (tall F:A.M.
and crushed)........................................ Fig. 1SA 32458

Fragment of cranium with left horn-pedicle (tall and
crushed)............................................ 32458A

Right horn-pedicle (tall and extremely slender) and frontlet.. Fig. 12A 32463
Crushed occipital horn with fragment of skull............. Fig. ISA 32466

Left horn-pedicle (short and uncrushed) on cranial frag-
ment (specimen of noticeably different form from P.
skinneri and probably of a distinct genus-see ramal frag-
ment F:A.M.32415 below) .......... .................. Fig. ISA 32459

TWENTY-SIX MANDIBULAR DENTITIONS

Starred specimens indicate p4 with formed anterior fossette. The form of the
fossette, especially as seen in F:A.M.32455, is suggestive of Dromomeryx rather
than Cranioceras-see above.

Larger individuals (size of type):
Left ramus with p2-ma................................. (M) 32211
Left ramus withpg-m.................................. *(M+) 31373
Right ramus with symphysis and p2-m3(br.) .............. (M+) 33704
Left ramus with diastema and p2-ma(br.)................ (M+) 33705
Right fragment with p2-ma............................. (w) 33706
Right fragment with pg-ma............................. (M+) 33707
Right ramus with p2-m13................................ (w+) 31372
Right ramus with p2-Pa alveoli and p4-ma................. (w) 31372A
Left crushed ramus with symphysis, /Is and /C-m3........ (w+) 31371
Right fragment with symphysis, p2-ps alveoli and p4-mi.... (M+) 32456
Right fragment with pr-m2(br.)......................... *(M+) 33708
Right fragment with p4-mg(br.) .......................... (w) 32415A
Right ramus with p2-M3................................ (w) 32412
Four fragmental rami (32413 from Pegran Place) ......... 32413,

32414, 32415B, 32212A

Smaller individuals:

Right ramus with diastema and p2-m3.................... *(M) 32455
Figs. 4, 4A

Left ramus with symphysis and pg-M3................... *(w) 33700
Right ramus with symphysis and p2-gu(br.)............... (M+) 32455A
Left ramus with diastema and ps-ms...................... (w+) 32212
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Mandible with diastema and p2-ma......................
Left fragment with ps-mn..............................
Left ramus with diastema and p2-mr (ps missing)..........
Left ramus with ps-rm.................................
Right ramus with symphysis, I2-m2......................

FIFTEEN MAXILLARY DENTITIONS

Larger individuals:
Right maxilla with p2-m3...............................

Left maxilla with p2-m3................................
Right maxilla with p2-m3...............................
Left maxilla with p2-m3................................

Right maxilla withp-m3.
Right maxilla with pL-m...............................
Left maxilla with p2-m3 (this and the following specimen

slightly largest of the series)..........................
Right maxilla with p2-m3...............................
Right m-m...........................................
Left p-ml (p2-p large and with external styles)............
Right p2-m3..........................................
Left p4-m3(br.).......................................

Smaller individuals:

Right maxilla with p3-m3..............................
Left p4-m............................................
Right mL-m3..........................................

(w+)
*(M+)
*(M+)
(w)
(W+)

F:A.M.
31370
33701
31374
33702
33703

(-m) 32422
Fig. 4A

(M) 324221
(M+) 324221
(M) 32417

Fig. 4A
(w) 32424

(-M) 324241

(M+)
(W+)
(M)
(M)
(M)
(w)

32418
32418A
32419
32411
32421
32419A

(M+) 32423
(w) 32423A
(w+) 32423B

TEN IMMATURE MANDIBULAR DENTITIONS

Larger individuals:
Mandible with /C and P2 alveoli, dpa-ma(erupting).........
Two ramal fragments with dpg-m1 and maxillary fragment

with dp3-dp4.......................................
Left ramus with dp3-m3(erupting) ....................
Right fragment with dpa-m2(erupting)..................
Right fragment with dp4-m2 and germ of p...............
Right fragment with dps-m1(erupting) (teeth broken)......
Right fragment with dp2-m............................

Smaller individuals:

Right ramus with diastema and dps-ma(erupting) ..........

Right ramus with dp2-m2(erupting)......................
Left fragment with dp4-m,(erupting) and p4 germ..........

Fig. S 32216A
32216B
32216

3

32213

32218
32214
32410
32416
32217
32217A
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SIX IMMATURE MAXILLARY DENTITIONS

Larger individual: F:A.M;
Right maxilla with dp3-m3(erupting) ..................... 32425

Smaller individuals:
Left maxilla with dp2-m2(erupting) ...................... 32215
Right maxilla with p2 and dp3-m3....................... 32215A
Left maxilla with dp'-m2............................... 32215B
Two fragmental maxille................................. 32420,A

See limbs, page 179.

(?)Larger Variety
From Clarendon

A larger-sized specimen, from the same exposure as the above remains, indicates
the presence of a distinct form. While the molars are considerably longer anteropos-
teriorly than in the above specimens, the p4 is no larger and is widely open anteriorly,
the peculiar reduction of the posterior edge of the inner column recalling Rakomeryx
of Barstow. The specimen is held for the time being as indeterminate. (Compare
indeterminate horn, F:A.M.32459, p. 95.)

Right fragment with p4- F:A.M.32415
m,. (M)

(7a) (?)Cranioceras texanus (Hay)

From Navasota, Texas

Dromomeryx texanus HAY, 1924, Proc. Biol. Soc. Wash., XXXVII, p. 15, P1. II, Figs.
8-12.

TYPE.-Molar, upper right. College Station Figured by Hay, 1924, P1. II,
Collection Figs. 8 and 9.

REFERRED FROM TYPE LOCALITY.-

Etc. molars. College Station
Collection

(Dromomeryx ? angustidens Hay, 1924, p. 16, P1. II, Figs. 6 and 7, possibly a
camelid.)
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Frick, Horned Ruminants. I-Cervid9

Subfamily 2.-Dromomerycinae
II. RAKOMBRYX, NEW GENUS

III. DROMOMERYX DOUGLAS8

IIIA. SUBDROMOMERYX, NEW SUBGEENUS

The characters of the genera and subgenera, Rakomeryx, Dromo-
meryx and Subdromomeryx, have been touched on in the discussion, page
48. The males of the subfamily are provided with basally flanged horn-
cores that are bowed and directed anteriorly.

II. RAKOMERYX, NEW GENUS

Figures 2D, 13 and (in part) 3, 6, 8, 9, 1OA; Limbs (in part) 18

Statement

The genus has been discussed briefly on a preceding page. The geno-
typic species, Rakomeryx raki, is based on a portion of a cranium with
anteriorly tilted and strongly bowed supra-orbital horn-pedicles from
the Mojave Desert, California. The horn-pedicles distally are much
attenuated; proximally, and as viewed from in front, they are concave
with a lateral enlargement suggestive of an adaptation of the Dromo-
merycine flange. A questioned species, R. jorakianus, is based on a sec-
ond cranial specimen from the same Green Hills horizon, in which the
horn-pedicles (unfortunately crushed) lack the characteristic tilting
and bowing of the first specimen.

The teeth associated with the two cranial specimens are too fragmen-
tary for definite comparison with the some fifty-odd dentitions and par-
tial dentitions secured from the same beds, and ostensibly representative
of one or both species. While the better preserved of these dentitions ex-
hibit the same short crowns, cingular folds and intercoluimnar styles
occurring in Dromomeryx, they tend to differ from the latter in the
smaller proportions of the lower premolars, P2 and P3. However, the
postsymphysial to P2 distance, which is exhibited in three of the rami of
the best represented Green Hills subgroup (unrepresented in other speci-
mens), tends to be of the general proportions of Dromomeryx. As
in the latter, there is a tendency toward molariformity in the P4, the an-
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terior fossette in the best preserved specimen (F:A.M.31328) being
closed, and to retention of the dpi, as indicated by the alveolus preserved
in two specimens.

A third Rakomeryx species, R. yermonens, is seen in a few specimens
from the deposits near Yermo, correlated with the First Barstow Divi-
sion. The premolars are slender and somewhat different, particularly
as seen in the ps, from the Green HilLs remains. The Yermo specimens
are of moderate to moderately small size. Two additional species of the
genus are indicated in fragmental remains from Virgin Valley, Nevada,
and from southeastern Oregon.

The occurrence of a Dromomeryx-like form in the Barstow area was
noted by John C. Merriam (1919, p. 524), who recorded under "Dromo-
meryx or Cervus?, n.sp." a dp4-m1 (U.C.21218) and p4-m1 (broken)
(U.C.21219), observing that the particular specimens "differ from
Dromomeryx in entire absence of the palaeomeryx fold. . . "

The Barstow dentitions, as seen in the lower molars, indicate indi-
viduals ranging in size from the largest Dromomeryx to the smallest
Cranioceras. Definite allocation of the large series of dentitions from
the type horizon to the two Barstow species, based on the horns, is un-
warranted because of the lack of absolute association, and these den-
titions are, while waiting further evidence, held under (a) to (d)-the
intermediate-sized remains being by far the commonest. The small-
sized dentitions include a maxillary and mandibular series associated
with a hornless cranium, here interpreted as representing a female. A
form further differing from the last is suggested by a ramal fragment
carrying a very slender P2-P4 (F:A.M.31324).

(For data and figures regarding the limbs, see page 169.)
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Summary of Named Species

Three Barstow species:

(1) Rakomeryx raki, n.g. and sp., from the Green Hills, Barstow,
California.

GENOTYPE.-Top of cranium, ?associated m2, etc., F:A.M.31320.
This paper, Fig. 18.

(2) Rakomeryx jorakianus, n.sp., from the Green Hills, Barstow,
California.

TYPE.-Crushed posterior cranium and ?associated right maxilla,
F:A.M.31332. This paper, Fig. 13.

(3) Rakomeryx yermonensis, n.sp., from the vicinity of Yermo,
Mojave Desert, California.

TYPE.-Mandible, F:A.M.31800. This paper, Fig. 8.

Two questioned species from Nevada and Oregon:

(4) Rakomeryx species, from Virgin Valley, Nevada.
EXAMPLE.-Im/ (broken), U.C.10676.

(5) Rakomeryx gazini, n.sp., from southeastern Oregon.
TYPE.-Partial left horn-pedicle, C.T.T.351.

Detailed Lists of Types, Referred Specimens, and Synonymy
Rakomeryx, total available listed specimens, 68.

(1) Rakomeryx raid, new genus and species

From Green Hills, Barstow, California

Dromomeryx or Cervu8? MERRIAM, 1919, Univ. Cal. Pub. Bull. Dept. Geol., XI,
p. 524, Figs. 136, 137.

GENOTYPE.-Top of cranium F:A.M.31320 1927.
with left and tip of right This paper, Fig. 13.
horns, and questionably as-
sociated m2 and fragments of
pelvis and ribs.

(The associated m2 is of the "moderate" size section.)

.19371 101



102 Bulletin American Museum of Natural History [Vol. LXIX

REFERRED DENTITIONS (MAY INCLUDE SPECIMENS OF R. jorakianus) FROM TE
GREEN HILLS.-

(a) Largest size. (tower molars approximating smallest Dromomeryx.)
Three specimens:

Partial mandible with p2- F:A.M.31782 1929.
in. (m+) This paper, Fig. 9.
Left and right maxille F:A.M.31780 1931.
with p2-m. (M) This paper, Fig. 1A.
Right fragment with P8- F:A.M.31345 1924.
ma. (w)

(b) Moderate size.

(The postsymphysial distance preserved in four specimens,
F:A.M. 31353, 31340, 31341 and 31342.)

Eighteen mandibular dentitions:
Mandible with symphysis F:A.M.31353 1936.
and p2-m3. (M++)

(See associated maxilla below.)

Mandible with symphysis
and pr-ms. (w)
Partial mandible with p2-
ma. (w+)

Right ramus with sym-
physis and p2-ma. (w)
Left fragment with pa-m3.
(w)

Left fragment with p4-ma
(ml and m, br.). (M)
Partial right ramus with
ml-ma. (w)
Right ramus with sym-
physis and p4-m. (w+)
Right fragment with p4-
m,. (w)
Left fragment with pa-
m:. (M)
Left fragment with p3-
Mn. (w)

F:A.M.31340 1927.

F:A.M.31346

F:A.M.31341

F:A.M.31343

F:A.M.31801

F:A.M.31344

F:A.M.31342

F:A.M.31805

F:A.M.31328

F:A.M.31329

1930.

1930.
This paper, Figs. 6, 8.
1930.

1932.

1924.

1924.

1931.

1934.

1934.
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Left fragment with p4- F:A.M.31330 1928.
m8 (teeth broken). (w)
Left fragment with p4 (br.) F:A.M.31347
-mn. (w+)
Left fragment with m- F:A.M.31806 1924.
ma. (M)

Left fragment with m2- F:A.M.31807 1931.
m3S. (M)

/ms approximating largest size (maxillary dentition as yet unrecognized):
Left ramus with P2-m2 and F:A.M.31323 1931.
partial mn. (M)
Left fragment with p2-m2 F:A.M.31784 1931.
and partial mi. (M)
Right fragment with pc F:A.M.31785 1931.
m,. (M+)

Eight maxillary specimens:
Left maxilla with p2-m3. F:A.M.31353 1936.
(M++)

(See associated mandible above.)

Right maxilla with p'-m5. F:A.M.31327 1934.
(M)

Left maxilla with p'-ms. F:A.M.31789 1931.
(w)
(Note no intercolumnar styles.)

Right maxilla with p-m3. F:A.M.31790 1931.
(M+)

Partial right maxilla with F:A.M.31333 1930.
mlm3. (w)
Partial right maxilla with F:A.M.31794 1931.
m2-m3. (w)
Partial right maxilla with F:A.M.31334 1924.
m-m3(br.). (w)
Partial right maxilla with F:A.M.31332 1931.
p3-p4 and m'-m3. (w+)

(Presumably associated with horns of type of R. jorakianus, see page 105.)
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Five detached upper teeth:
Detached right and left F:A.M.31795 1924.
m2s.
Detached left m2-m3. F:A.M.31335 1924.

Detached m2 (large). F:A.M.31320 1927.
(Possibly camelid-associated with the type of remains ol

101.)

Two immature maxillse:
Partial right maxilla with F:A.M.31336 1930.
dp&-ml.
Partial right maxilla with F:A.M.31337 1924.
dpl(br.)-dp4.

f R. raki, see page

(c) Moderately smaller size.

Five dentitions:
Partial skull (crushed) F:A.M.31325 From bottom of Green Hills,
with p-m3, and mandible 1929.
with p2-m (ps-pa br.). (M+) This paper, Figs. 8, 10A.

(Hornless and probably female.)
(See associated limb elements, page 179. This paper, Fig. 18.)

Right fragment with prs F:A.M.31788 1931.
m8 and possibly associated and A This paper, Fig. 1OA (maxilla).
right maxilla with p2-m3.
(M)
Left fragment with p,-m,. F:A.M.31322 1924.
(w)
Right fragment with P3-P4. F:A.M.31326 1930.
(M+)
Partial left maxilla with F:A.M.31792 1932.
p4-mn. (w+)

(cc) Slightly smaller than above, size approximating smallest C. granti (F:A.M.
33713).

Right fragment with ps F:A.M.31808 1928.
and mi-ma. (m+)

(d) Slenderer premolars.
Right fragment with p2- F:A.M.31324 1924.
P4. (M+)
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Two tentatively referred immature rami:
Right ramus with dpl al- F:A.M.31338
veolus and dp2-M2 (erupt-
ing).
Right ramus with dpr-m2. F:A.M.31339

1930.

1934.

PROBABLY REFERABLE, Two SPECIMENS RECORDED UNDER Dromomeryx OR Cervus?
MERRIAM (1919).-

U.C.21218

U.C.21219p4-mi(br.).

Figured by Merriam, 1919,
Fig. 136.

Figured by Merriam, 1919,
Fig. 137.

(See Limb Section, page 179.)

(2) Rakomeryx jorakianus, new species

From Green Hills, Barstow, California

TYPE.-Crushed posterior cra-
nium with both horn-pedi-
cles, and questionably asso-

ciated right maxilla with p'-
p4 and m2-m3.

F:A.M.31332 From Lower Green Hills, i
mile west of camp.

This paper, Fig. 18 (horns).

(The maxillary teeth, presumably associated with this specimen and which are
much worn, are referable to the moderate-sized section represented by the com-
moner rami. As noted above, certain of the specimens referred to R. raki may
pertain to this species.)

(3) Rakomeryx yermonensis, new species

From the Vicinity of Yermo, Mojave Desert, California

TYPE.-Mandible with pg-ms.
(M+)
(Size moderate.)

F:A.M.31800 From quarry 5 mi. E. of
Yermo, 1932.

This paper, Fig. 8.

REFERRED FROM TYPE LOCALITY, 1932.-

Size of type:
Partial right ramus with
pa(br.)-ms. (w+)
Right maxilla with p3-m'
(ml br.). (M+)

F:A.M.31803

F:A.M.31791

dpc-mi.
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Moderately smaller size:
Left ramus with ps(br.)-
ms. (M-)

Partial right maxilla with
p2-ml. (M)

Immature:
Left fragment, dpr-mi.

rican Museum of Natural History [Vol. LXIX

F:A.M.31799

F:A.M.31793

F:A.M.31804 This paper, Fig. 8.

(4) Rakomeryx species

From Virgin Valley, Nevada

Palaomeryx ? borealis (COPE), GIDLEY, 1908, Univ. Cal. Pub. Bull. Dept. Geol., V,
p. 241, Figs. 8 and 9.

Dromemeryx sp. a, near borealis (COPE), MERRIAM, 1911, ibid., VI, p. 280, Figs. 60,
62.

Dromomeryx sp. b MERRuM, 1911, ibid., VI, p. 282, Figs. 61a, b.

EXAMPLE.-m/ (broken). U.C.10676

REFERRED.-
Maxilla with ml-m' (br.). U.C.11470
(No larger than S. antilopinus.)

mi. U.C.11748
(Larger-proportioned than U.C.11470.)

,I
p

p

Figured by Gidley, 1908,
Figs. 8 and 9.

Figured by Merriam, 1911,
Figs. 61a, b.

Figured by Merriam, 1911,
Fig. 62.

'riangular base of horn- U.C.11628 Figured by Merriam, 1911,
edicle. Fig. 63, under Dromomeryx

species.
'artial forelimb. U.C.19417 Figured by Merriam, 1911,

Figs. 60a, b.
John C. Merriam cites as longer and slenderer than Douglass' Montana

specimen. (See Dromomerycine skeletal elements, page 180.)

(5) Rakomeryx gazini, new species
From Southeastern Oregon

Blastomeryz borealis COPE, referred COPE, 1886, Amer. Nat., XX, p. 368 (lists only).

Dromomeryx, near borealis (COPE), GAZIN, 1932, Carn. Inst. Wash. Pub. No. 418,
p. 82, Figs. 16, 17.
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TYPE.-Partial left horn- C.I.T.351 From Skull Spring, S.E. Ore-
pedicle. gon.

Figured by Gazin, 1932, Fig.
16a.

REFERRED FROM TYPE LOCALITY.-

Partial right horn-pedicle. C.I.T.453 Figured by Gazin, 1932, Fig.
(Smaller.) 16b.

Maxillary fragment. C.I.T.449 Figured by Gazin, 1932, Fig.
17a.

Right ramal fragment with C.I.T.350 Figured by Gazin, 1932, Fig.
p-1m1. 17b.

(p' anterior fossette formed.)

C. L. Gazin observes that the horn-pedicle is more robust and is markedly
curved versus the Montana Dromomeryx.

The fragmentary evidence on which Palaeomeryxt sp. a and b is based (listed
by Merriam and Sinclair, 1907, and by Gazin, 1932), from the Mascall of Oregon,
may represent a very closely allied form or forms.

TENTATIVELY REFERRED FROM COrTONWOOD CREEK (not cited on Table I).-
Partial palate with p'-m3. A.M.8204 Cope Collection.
(M+)
(Approximating in size Dromomeryx whitfordi, ref., F:A.M.31245.)

Fragmentary left tibia, A.M.8204X
etc.

(See Dromomerycine skeletal elements, page 180.)

FIG. 14. Dromomeryx Douglass, Barbouromeryx, n.g., and Probarbouromeryx,
n.subg.

X i. A, A', B, cross sections; MA, auditory meatus; PN, posterior end nasals; PS, posterior
border symphysis; 2, supra-orbital foramen.

F:A.M.31500, 31501 (rev.), 31503 (rev.) and P.U.12054, type, of D. whitfordi
Sinclair, from Sioux County, Nebraska.

(See also Figs. 2, 2A [F:A.M.31500] and pages 118,117.)

F:A.M.31297, D. pawniensis, n.sp., type (B, rev.), from Pawnee Creek, Colorado.
(See page 116.)
A.M.8134 and 8133, rev., and 8132, genotype, of D. borealis (Cope), from Mon.

tana.
(See pages 115, 114.)
N.S.M.3-27-11-33, B. trigonocorneus (Barbour and Schultz), genotype, from

Dawes County, Nebraska.
(See also Figs. 2 [cranium], 5, 7, 10 [dentitionl, 25 [limbs] and page 134.)
N.S.M.53- and 93-25-6-35, P. sweeti, n.subg. and sp., subgenotype and ref., from

Morrill County, Nebraska.
(See page 135.)
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Frick, Horned Ruminants. I-Cervidae

III, DROMOMERYX DOUGLASS AND IIIA, SUBDROMOMERYX, NEW SUBGENUS

Figures lc, 14A, 14B and (in part) 2, 2A, 3, 4, 4A, 6, 9, 10, 10A, 14;
Limbs (in part) 17, 18

Statement

The characters of the genus and subgenus, Dromomeryx and Sub-
dromomeryx, have been cited in the preceding discussion.

Douglass' deer, Dromomeryx, genotypic species D. borealis (Cope),
is based on a partial cranium from Montana. While the genus
at times has been thought of in connection with the ancestry of the
pronghorn, and the reconstruction of the head (see Figure 1, recon-
struction c) superficially is perhaps more suggestive of the pronghorn than
of any other living American ruminant, actually both dental and cranial
characters are Cervid. Compared to Antilocapra, the skull is larger, the
orbit and horns are more anteriorly placed, the cranium is propor-
tionately longer through the strangely produced occiput, the teeth,
rather than hypsodont, are very notably brachyodont, and the limb ele-
ments are heavy Cervid-proportioned.

The characters of the small elk-sized skull are best seen in the superb
specimen of an aged individual (Fig. 14), collected by Jack Wilson from
Sioux County. The new specimen permits the study of the disposition
of bones and sutures not preserved in any heretofore available specimen.
The outstanding features are the strong, forwardly directed supra-
orbital horn-pedicles, their prominent basal wings, and the orbits
lying deep sunk within the latter. The horn-pedicles, which are
deeply grooved on the antero-outer face, form an angle of approximately
600 with the plane of the nasals. The position of the orbit and the
width of the pedicle flanges must have resulted in the living animal
having been extremely susceptible to attack from the rear. The dorsal
profile is moderately straight save for swellings over the posterior two-
thirds of the nasals and the brain case and the elevation of the back-
wardly and upwardly produced occiput. A narrow slit-like vacuity
parallels the anterior wing of the frontal, and a wide though shallow ant-
orbital depression occupies the lacrimal and malar areas. The muzzle is
elongate and slightly tapering, the nasal-premaxilla contact wide and
the anterior ends of nasals extend well beyond the contact. The speci-
men is broadest over the protruding flanges of the horn-bases anid
abruptly constricted posterior to the same. Parietal crests pass back of
the horn-pedicles to merge in the sagittal crest, which is carried upward
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on the narrow and much produced occiput (see A.M.8132). The pos-
terior horn of Cranioceras is very evidently no more than an extreme
adaptation of the Dromomerycine occiput. Scott (1895) observes, the
".... occiput is utterly unlike that of any existing ruminant and has
more the peculiar shape characteristic of Oreodontid." The basi-
cranial axis is moderately bent. The anterior border of the orbits and
posterior edge of the palate lie opposite the m3. The wide glenoid sur-
face, moderate-sized paroccipital processes, prominent mastoids and
constricted auditory bulla and meatus are all preserved and well shown
in the specimen. The usual supra-orbital foramina occur at the inner
bases of the horn-pedicles, infra-orbital foramina above p2 and marked
parietal foramina anterior to the inion (A.M.8132).

Douglass observes that at least vestiges of portions of the lateral
metapodials are retained (these are not now exampled in the material);
that the humerus is proportionately larger than in Antilocapra; that the
radius and ulna are separate; that the trapezoid-magnum and navicular-
cuboid are united; that the distal keels on the metapodials are high;
and that the unguals are high and narrow.

The genus, genotypic species Dromomeryx borealis (Cope), was de-
scribed by Douglass in 1909. Previously such remains had been con-
fused with Blastomeryx Cope and Paleomeryx von Meyer. The genus
is well marked in the peculiarly forwardly directed paired horn-pedicles
with basal flange, dpi retained, moderate premolars relative to molars,
and the molariform tendency in both p4 and p3, especially noteworthy
in the generally formed p4 anterior fossette. Among all the here-de-
scribed Dromomerycini dentitions, that of Dromomeryx comes perhaps
nearest to that of the modern deer. The premolars tend to be smaller-
proportioned; the p4 anterior fossette is closed (as it tends to be in Cra-
nioceras); a similar fossette may be developed in P3; the dpi is retained;
and the diastema is shorter in contrast with Cranioceras.

W. D. Matthew (1918) observes: "Dromomeryx is undoubtedly allied by its
teeth to the European Paleomeryx; its "horns" are of the giraffid type, distinct from
the deciduous antlers of cervids and merycodonts and from the true horns of the
Bovidae."

In addition to the three' somewhat equal-sized geographic species
here recognized from Montana, Colorado and Nebraska, a smaller form,
Subdromomeryx, is witnessed in remains from Montana and Nebraska.
The partial cranium of the type of S. antilopinus in the Princeton Uni-
versity collection, described by William B. Scott (1895) and refigured in
the present paper (Fig. 14A), exhibits the base of a supra-orbital horn-

1 Douglass, 1909, p. 477, probabl because of Matthew's citation of "Pal#omeryx" as occurring
in New Mexico and Pawnee Creek, Colorado, mistakenly tabulated Dromomeryx from both these
areas.
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pedicle of the same general form but considerably smaller size than the
genus proper. An unexpected series of partial skulls of S. antilopinus
size has been secured in the Sheep Creek beds (fall of 1936) by Jack Wil-
son. The crania (Fig. 14B) indicate the considerable increase in height
of the horn-pedicle in the aged individual, as compared to one which has
just attained maturity. Two lower tooth series have the anterior fos-
sette of P4 closed. (A collection of mandibular rami from the same beds
in which the anterior fossette of P4 iS unformed, is for the present held
in a separate subgenus, Bouromeryx, under which they were de-
scribed in my original manuscript.) For figures and comparison of limb
elements, see page 169.

Summary of Six Dromomerycine Species

Dromomeryx (and Subdromomeryx), six species based on specimens
showing the horn-pedicles.-

(1) Dromomeryx borealis (Cope), genotypic species, from Montana.
GENOTYPE.-Partial cranium, A.M.8132 (Cope Coil.). This paper,

Fig. 14 (horn section).

(2) Dromomeryx pawniensis, n.sp., from Pawnee Creek, Colorado.
TYPE.-Top of cranium, F:A.M.31297. This paper, Fig. 14.

(3) Dromomeryx whitfordi Sinclair, from Sioux County, Nebraska.
TYPE.-Partial left and right horn-pedicles, P.U.12054. This paper,

Fig. 14.
(4) Subdromomeryx antilopinus (Scott), from Montana.

TYPE.-Portions of cranium and skeletal elements, P.U.10401. This
paper, Figs. 10, 14A, 18.

(4a) Subdromomeryx scotti, n.subg. and sp., from Sioux County,
Nebraska.

SUBGENOTYPE.-Partial cranium, F:A.M.33758. This paper, Fig. 14B.

(4b) Subdromomeryx wilsoni, n.sp., from Sioux County, Ne-
braska.

TYPE.-Partial cranium, F:A.M.33800. This paper, Fig. 14B.

(Dromomeryx citation of Douglass (1909), from New Mexico, ap-
parently following Matthew (1909), "Palzeomeryx teres"-see foot-
note, page 110; Texas Dromomeryx ? angustidens Hay, 1924, p. 16,
P1. iI, Figs. 6 and 7, possibly a camelid.)
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Detailed Lists of Types, Referred Specimens, and Synonymy
Dromomeryx, total available specimens, 156; numbered and listed, 129; uncata-

logued, 27. Subdromomeryx, total available specimens, 76; numbered and listed, 74;
uncatalogued, 2.

(1) Dromomeryx borealis (Cope), genotypic species

From Montana

Blastomeryx borealis COPE, 1878, Proc. Amer. Phil. Soc., XVII, p. 222; Pal. Bull.,
No. 28, p. 222; Bull. U. S. Geol.-Geog. Surv. Terr., Ser. IV, No. 2, p. 382; Amer.
Nat., XII, p. 58 (noted); 1889, ibid., XXIII (March), p. 123, Figs. 16, 19.
ScoTT, 1895 (read 1893), Trans. Amer. Phil. Soc., XVIII, p. 168 (and 167).

Palcomeryx borealis (COPE), DOUGLASS", 1903, Ann. Carn. Mus., II, p. 153. MAT-
THEW, 1904, Bull. Amer. Mus. Nat. Hist., XX, pp. 104, 128, Fig. 21.

Blastomeryx borealis (COPE), MATTHEW, 1908, ibid., XXIV, p. 546.

Palaomeryx borealis (COPE), MATTHEW, 1909, Bull. No. 361, U. S. Geol. Surv., p. 115.
"Blatomeryx" borealis MATTHEW AND COOK, 1909, Bull. Amer. Mus. Nat. Hist.,
XXVI, p. 408 (cited).

Dromomeryx borealis (COPE), DOUGLASS, 1909, Ann. Carn. Mus., V, pp. 457-471,
Pls. LIX-LXI; P1. LXII, Figs. 3, 4; P1. LXIII, Figs. 1, 3, 6; Text-Figs. 1-3.

GENOTYPE.-Partial cranium Cope Coll. From Deep River beds, Mon-
with left horn-pedicle and A.M.8132 tana.
cheek teeth. Figured by Cope, 1889, Figs.

16, 19; by Douglass, 1909,
Fig. 1; this paper, Fig. 14
(horn section).

REFERRED.1-

Cope Collection specimens:
Cranium with bases of A.M.8133 This paper, Fig. 14 (horn sec-
horn-pedicles and cheek tion).
teeth.

I Secured by Charles Falkenbach (1936) from E. New Chicago: F:A.M.
Partial mandible including ps-m2.................................... (w) 34190
Slightly smaller right ramus with P4-MS.............................. (w) 34191

(Not included in count.)

FIG. 14A. Dromomeryx Douglass and Subdromomeryx, n.subg.
X 1. 1, vacuity; 2, supra-orbital foramen.

C.M.827, D. borealis (Cope), ref., from Montana, occiput after A.M.8132.
(Y, horn as restored by Douglass, 1909.)

(See also Figs. 9, IOA and page 115.)
P.U.10401, S. antilopinus (Scott), type, from Deep River, Montana.
(See also Figs. 10 [dentitionl, 18 [limbs] and page 123.)
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Posterior cranium with
base of horn-pedicle.

(Largest horn-pedicle.)

Carnegie Museum specimens:

Major portion of skull,
ramus, and skeletal ele-

A.M.8134

C.M.827

ments.
(Is best of the here listed specimens.)

Palate, occiput, and skele- C.M.15
tal elements.

This paper, Fig. 14 (horn sec-
tion).

Figured by Douglass, 1909,
P1. LIX; P1. LX, Fig. 3;
P1. LXII, Figs. 3, 4; Pl.
I.XIII, Fig. 6; this paper,
Figs. 9, IOA, 14A.

42 Figured by Douglass, 1909,
PI. LX, Figs. 1, 2, 4; P1.
LXIII, Figs. 1, 3; this pa-
per, Fig; 17 (limbs).

(And see Dromomerycine limb elements, page 180.)

C. A. Kinsey Collection specimen:
Photographs show a partial skull with nicely preserved dentition from White

Cliff, Yellowstone River.

(2) Dromomeryx pawniensis, new species

From Pawnee Creek, Colorado

Palmomeryx borealis (COPE), referred MATTHEW, 1904, Bull. Amer. Mus. Nat. Hist.,
XX, p. 128.

Dromomeryx DOUGLASS, 1909, Ann. Carn. MUS., V, p. 477 (table).
Dromomeryx borealis (COPE), MATTHEW, 1924, Bull. Amer. Mus. Nat. Hist., L, p. 72

(cited).

FIG. 14B. Dromomeryx Douglass, Subdromomeryx, n.subg., and Bouromeryx,
n.subg.

X i (dentition X 1). A, cross section.

F:B:A.M.32868, D. whitfordi, var., from Dawes County, Nebraska.
(See page 122.)
F:A.M.33758 (subgenotype), 33757, 33759 (adolescent) and 32835, S. scotti,

n.subg. and sp., from Sioux County, Nebraska.
(See pages 123, 124.)

F:A.M.33800, S. wilsoni, n.sp., type, from Sioux County, Nebraska.
(See page 126.)
F:B:A.M.34050 (rev.) and 34024, (?)Bouromeryx pseudonebrascensis, n.sp., ref.,

from Dawes County, Nebraska.
(See page 132.)
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TYPE.-TOP of cranium with F:A.M.31297 From near Pawnee Buttes.
partial horn-pedicles. Collected by the John C.

Blick party, 1931.
This paper, Fig. 14.

REFERRED, COLLECTED BY THE JOHN C. BLICK PARTY.-
Base of left horn-pedicle. F:A.M.31298 1931.

Twelve partial rami of moderate and less moderate-sized individuals. (The
form of the p4 is shown best in slightly worn F:A.M.31302 and 31301 and unworn
F:A.M.31306.)

Moderate-sized:

Partial right ramus with
p2-m3. (M)
Right fragment with P2 al-
veolus, p3-m3. (M+)
Partial right ramus with
p2-m3(br.). (w)
Right fragment with m2
(br.)-m3. (M+)
Right fragment with P4-
m2 (ml br.). (M)
Left fragment with mi-
mi. (w++)
Right fragment with mi-
ma. (M+)
Right fragment with m2
(br.)-ma. (w)

Smaller-sized:
Left ramus with symphy-
sis, /I.roots, p2-m2. (M+)
Right fragment with p2
(br.)-ma. (w)
Right fragments with p,-
p4, mr-ma. (M+)
Right fragment with p2
alveolus and pa-mi. (M)

**See page 117, footnote.

F:A.M.31306

F:A.M.31301**

F:A.M.31303

F:A.M.31308

F:A.M.31302

F:A.M.31300

F:A.M.31305

F:A.M.31310

F:A.M.31299**

F:A.M.31304

F:A.M.31307

F:A.M.31309

From Horse Quarry, 1932.
This paper, Figs. 6 (m3), 9.

From east of camp, 1932.

From Section 8, 1931.

1932.

1931.

From Section 8, 1931.

1933.

From Section 8, 1931.

From Section 8, 1931.
This paper, Fig. 6.

From Mastodon Quarry,1931.

From Lower Mastodon
Quarry, 1932.

From Section 8, 1931.



Frick, Horned Ruminants. I-Cervid1

Maxillary fragments:

Right mL-m2. F:A.M.31311

Right mI, m2 and left mi. F:A.M.31317C,
A and B

Two rami of the American Museum Expedition, 1901:
Right ramus with dia- A.M.9450
stema and pi-mn. (w++)
Partial right ramus with A.M.9451
p2(br.)-ms. (w+)

See Limb Section, page 181.

(3) Dromomeryx whitfordi Sinclair
From Sioux County, Nebraska

Palwxmeryz sp. MATTHEW mn COOK, 1909, Bull. Amer. Mus. Nat. Hist., XXVI,
p. 408, Figs. 21, 22.

Dromomeryx whitfordi SiNCLAIR, 1915, Proc. Amer. Phil. Soc., LIV, p. 94, Figs. 17, 18.
MATTHEW, 1924, Bull. Amer. Mus. Nat. Hist., L, p. 193.

Dromomeryx borealis (COPE), MATrrHEw, 1924, ibid., p. 72 (cited as also present).

TYPE.-Partial left and right P.U.12054 Figured by Sinclair, 1915,
horn-pedicles. Loc. 1000C Fig. 17; this paper, Fig. 14.

Since the editing of the present pages, a beautifully preserved skull
(Fig. 14), a cranial saddle with portions of both horn-cores and orbits,
and several mandibular rami have been secured from the Echo Quarry
of Sioux County by Jack Wilson. The skull has been described
on a preceding page. The rami include individuals of moderate to
largest size. One of the new rami is remarkable in exhibiting an ab-
normal m8 with double-columned heel (Fig. 9). The 1pg anterior fossette
is less formed than usual, and in one specimen (F:A.M.31506) the p;
anterior fossette is open. The posterior half of a skull with orbital horn-
cores, and other remains collected in Dawes County by Ted Galusha,
indicate the presence of this or a closely allied species.

Referred remains in the American Museum and Princeton Museum
collections from the vicinity of the type locality, Sinclair Draw, Snake

1 For tendency to formed anterior fossette in pa see specimens starred (**) in detailed lists:
Sioux County, pages 118, 119, 120; Dawes County, page 122; and Pawnee Creek, page 116.
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Creek area, represent three size variants: (a) largest-sized teeth, typified
by the well-preserved specimens, A.M.22386 and 18873; (b) intermediate,
exampled by P.U.12086; and (c) moderate-sized, exampled by (F:A.M.
31226 and) A.M.18872A. The last approximate the average of the
Pawnee Creek remains. In the Sinclair paratype right ramus, P.U.
12086, Sinclair's (1915) figure 18, the P2 is slenderer and the p4 anterior
fossette less formed than the average.

REFERRED REMAINS COLLECTED FROM ECHO QUARRY BY JACK WILSON, 1934-35.

Skull, left side beautifully F:A.M.31500 This paper, Figs. 2, 2A, 14.
preserved, right side less
well preserved and horn-
pedicle broken, occiput
damaged. (w++)

1B.L........... = 353 mm.
Much worn p2M3...........= 95 versus
Moderately worn F:A.M.31198 = 100
The specimen, characterized on a preceding page, for the first time shows

the form of the facial vacuity, orbital depression, bullse, etc.

Cranial saddle.
Frontlet and horn-core.
Left adolescent horn-pedi-
cle.

F:A.M.31503 This paper, Fig. 14.

F:A.M.31501 This paper, Fig. 14.
F:A.M.31502

(a) Large to largest:
Left fragment, p,-m3. (M+)
Right ramus, p2-m3. (M+)
Left ramus, p2-m3. (w+)
Immature left ramus with
diastema and dpi-ms (un-
erupted).
Left ramus with symphy-
sis and p2-ms (note pecu-
liar ms heel with fourth
crest).
Right ramus with P2 al-
veolus and p3-m3. (M+)
Left ramus with p3-m3
(br.). (M)
**See page 117, footnote.

F:A.M.31505
F:A.M.31506
F:A.M.31507
F:A.M.31508

F:A.M.31509**

F:A.M.31194**

F:A.M.31195

This paper, Fig. S.

This paper, Figs. 4, 4A, 9.
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Left ramus with P2 al- F:A.M.31196
veolus and ps-ma. (w)

Right maxilla, p2-m3. (M+) F:A.M.31198

(c) Moderate-sized:
Left ramus, symphysis, F:A.M.31504
/Is alveoli, p2-mA(br.). (w)
Left ramus with symphy- F:A.M.31197
sis and p2-m2. (w+)

REFERRED, PREVIOUSLY COLLECTED FROM THE GENERAL AREA.-

TWENTY-EIGHT RAMI

(a) Largest:
Right ramus with dia-
stema, p2-m,(br.). (M+)

Right ramus with sym-
physis, dpi alveolus and
p2-ma. (w)
Partial left ramus with ps-
M3. (M+)

A.M.22386** From Sinclair Draw, Ash-
brook Pasture, 1927.

This paper, Fig. 6.

A.M.18873** From Quarry A, Sinclair
Draw, 1921.

F:A.M.31243 From W. Sinclair Draw, 1933.

(b) Intermediate-sized:
Partial left ramus with ps-
M3. (M+)

(m3 smaller than in other

Partial right ramus with
p2-m,. (M+)

Partial right ramus with
ps(br.)-m3. (w+)
Partial left ramus with pr-
M2. (w)

Right fragment with
P,-M2. (M)
Left fragment, p4-ma. (M+)
Right fragment with p4-
mi. (M+)

F:A.M.31228

specimens.)

P.U.12086

F:A.M.31227

F:A.M.31229

A.M.17331

F:A.M.31230
F:A.M.31235

From W. Sinclair Draw, 1933.
This paper, Figs. 6, 9.

From Snake Creek beds,
1914.

Figured by Sinclair, 1915,
Fig. 18 (as paratype).

From W. Sinclair Draw, 1933.

From E. Sinclair Draw, 1933.

From Snake Creek area, 1916.

From W. Sinclair Draw, 1932.
From E. Sinclair Draw, 1933.
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Right fragment with pc-
m,. (w)
Left fragment, p4-m,. (M+)
Left fragment with p2 al-
veolus and pa-ma. (w)
Left fragment with pr-mi
(br.) and ma. (M+)
Right fragment with ps-
MI. (M)
Right fragment with mi-
ma. (M+)

Left fragment, p2-mi. (w)
Left fragment with mi-
mn (w+)
Left fragment with pa-m2
(br.). (M+)

Left fragment, p4-m,. (M+)
Left fragment with ma-
ma. (M+)

Right fragment with ma-
ma. (M+)

Right fragment with ma-
ma. (M+)
Left fragment with mr-
ma. (w+)

Right fragment with mi-
m2. (M)

F:A.M.31234 From E. Sinclair Draw, 1933.

A.M.17334 From Snake Creek area, 1916.

A.M.17332 From Snake Creek area, 1916.

A.M.22362** From Ashbrook Pasture, 1927.

F:A.M.31233 From E. Sinclair Draw, 1933.

F:A.M.31244 From W. Sinclair Draw, 1932.

F:A.M.31232 From E. Sinclair Draw, 1933.

A.M.17335 From Snake Creek area, 1916.

A.M.14123 From Snake Creek area, 1908.
Figured by Matthew and

Cook, 1909, Fig. 21.
F:A.M.31231 From W. Sinclair Draw, 1933.

F:A.M.31225 From Sinclair Draw, 1933.

F:A.M.31236 1932.

F:A.M.31237 From E. sinclair Draw, 1933.

A.M.14124 From Snake Creek area, 1908.
Figured by Matthew and
Cook, 1909, Fig. 22.

A.M.14125 From Snake Creek area, 1908.

(c) Moderate-sized, slender (reference questioned):
Left ramus with symphy- F:A.M.31226
Sis, p2 alveolus, pa-m2. (M+)
Left fragment with pa-ma A.M.18876**
(br.). (M+)
(/ms small. Best examples of smaller.)

From E. Sinclair Draw, 1933.

From Quarry B, Sinclair
Draw, 1921.

Left fragment with pa-ma.
(M+)

A.M.18872A** From Quarry A or B, Sinclair
Draw, 1921.
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EIGHT IMMATURE RAMI

Left ramus with symphy-
sis, dpi alveolus, dp2-m2
(erupting) and germs.

Left ramal fragment with
dp2-ml and germs (dp2-
dps br.).
Left ramal fragment with
dpl-dp2 alveoli, dp3-m1
and germs.

Right dpi alveolus and
dpx-m1.
Right dp3-mi.
Left dpi alveolus-dp3.
Left dpr-m1 and alveoli.

Left dp3-mi.

Right maxilla with p3-ms.
(M)
Right maxilla, p4-m'. (A)
Right m2-m3. (m)

A.M.18875 From Quarry A or B, Sinclair
Draw, 1921.

This paper, Fig. S.

F:A.M.31239 From Sinclair Quarry, 1932.

F:A.M.31240

F:A.M.31241

F:A.M.31242
F:A.M.31202
A.M.17336
A.M.17333

From E. Sinclair Draw, 1933.

From E. Sinclair Draw, 1933.

From Quarry No. 1, 1932.

From Sinclair Draw, 1933.

From Snake Creek area, 1916.

From Snake Creek area, 1916.

THREE MAXILIE

F:A.M.31245 From Sinclair Quarry, 1932.
This paper, Fig. 10A.

A.M.18874 From Sinclair Draw, 1921.

A.M.14124A From Snake Creek area, 1908.

Also (a) two premolars and fourteen somewhat larger detached molars, and (b)
four premolars and seven more moderate-sized detached molars.

REFERRED LIMB ELEMENTS (see Limb Section, pages 181, 182).-
EXAMPLED.

Larger size:
Right metatarsus, 235 F:A.M.31881 From E. Sinclair Draw, 1933.
mm. This paper, Fig. 17.

Note right metacarpus, F:A.M.31873 (this paper, Fig. 18), from E. Sinclair
Draw, listed under Cranioceras, possibly may represent a small-sized individual of
Dromomeryx. (See page 176.)
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Dromomeryx whitfordi, Var.

From Observation Quarry, Dawes County, Nebraska

Collected by Ted Galusha, 1936

ExAMPLE.-Posterior half of cranium with right horn-core in- F:B:A.M.
tact, and produced and elevated occipital crest........... Fig. 14B 32868

REFERRED.-

Cranial saddle with both horn-pedicles, basal flanges indi-
cating larger individual than above. [From Lone Tree
Prospect.].......................................... 34040

ELEVEN MANDIBULAR RAMI
Mandible with symphysis and p2-m8.................... **(w+) 33754
Left ramus with symphysis and P2-m3................... (M++) 34020
Left ramus with diastema and p2-mg.................... (M) 33777
Left ramus with symphysis and P2-M3In ....s.v....-... **(w) 33750
Left ramus with symphysis and p2-m2................... (w) 33752
Left ramus with symphysis and p2-M3................... (w++) 33755
Right ramus with p2-m3............................... **(w) 34020A
Right symphysis and p2-ml............................ (w+) 33770A

Three immature rami:
Left immature ramus with diastema and dps-m1. (Ques-

tioned.)........................................... 33771
Left ramus with diastema and dp2-m2 ........ 33778
Right ramus with diastema, dp2 and dp4(br.)-m2 .......... 33778A

TWO MAXILLARY SPECIMENS
Left p3-m3........................................... (w) 33753
Right p2-ml......................................... (w) 34021

TENTATIVELY REFERRED (smaller-toothed).-
THREE IMMATURE RAMI

Left ramus with diastema and pi-m2 .................... 34041
Right fragment with pi alveolus, dp2-ml ....... 34042
Left ramus with pi alveolus, dp2, dp4-mI(br.) ............. 34043

Referred limbs, page 182.

QUESTIONABLY REFERRED FROM GILMORE QUARRY, DAWES COUNTY, COLLECTED
BY TED GALUSHA, 1935.- F:B:A.M.

Right p4-ml........................................... (M+) 32879
Right ml(br.)-mg ...................................... (w+) 32879A

N.S.M.
Fragment with right m2-m'............................. (w) 1-20-7-35
**See page 117, footnote.
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(4) Subdromomeryx antilopinus (Scott)
From Deep River, Montana

Blastomeryx antilopinus Scorr, 1893, Amer. Nat., XXVII, p. 662; 1895 (read 1893),
Trans. Amer. Phil. Soc., XVIII, p. 168, P1. vi, Figs. 48-51. DOUGLASS, 1909,
Ann. Cam. Mus., V, p. 457 (only mentioned).

Dromomeryx antilopina Scowrr, 1913, A History of Land Mammals in the Western
Hemisphere, p. 237, Fig. 128.

TYPE.-Portions of cranium P.U.10401 Figured by Scott, 1895, P1.
bearing horn-pedicle, broken vi, Fig. 48 (cranium); Figs.
pLp4 and mL-ml; also par- 49, 51 (limb elements);
tial elements of both fore this paper, Figs. 10 (denti-
and hind limbs and feet, con- tion), 14A (skull), 18 (left
sidered as of same individual radius and right metacar-
(see details under skeletal pus).
elements, page 182).
mL.m3 = 44 mm. (and approximating ?B. americanus, ref., C.M.706).

REFERRED1 FROM DEEP RIVER.-

Right p2-m3. (M+) A.M.8134A Cope Collection.
Anteroposterior length p2-m3= 43 mm. (Teeth small, broken; specimen

formerly placed with D. borealis and never before prepared.)

Right fragment with p4.
(p4 fossette closed.)

A.M.21311 From 7 miles S.E. of Fort
Logan, 1925.

(4a) Subdromomeryx scotti, new subgenus and species
From Greenside Quarry, Sioux County, Nebraska, 1936

SUBGENOTYPE.-SkUl. (nasals
and premaxilla missing)
with complete dentition
and portions of both horn-
pedicles. (w)

F:A.M.33758

REFERRED.-

Skull, including left pre- F:A.M.33757
maxilla, horn-pedicles and
complete dentition. (M+)

(Adolescent individual, horn-pedicles short.)

This paper, Fig. 14B.

This paper, Fig. 14B.

F:A.M.
34192

I Secured by Charles Falkenbach (1936) from E. New Chicago:
Right fragmental ramus with mi-ms..................... (w)

(The above specimen not included in the general count of specimens.)
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Posterior two-thirds of F:A.M.33759 This paper, Fig. 14B.
skull with left horn-pedicle
and p2-m3. (M)

(m3 erupting but unworn, horn-pedicle notably smaller than in above speci-
men. Horn very suggestive of Barbouromeryx trigonocorneus.)

Right mandibular ramus F:A.M.32835 This paper, Fig. 14B.
with p2-ms. (M+)

(p4 anterior fossette closed.)

TENTATIVELY REFERRED (SLENDERER-TOOTHED).
A series of mandibular rami from the Greenside Quarry (type locality), and from

Thomson Quarry, that differ from the one above-listed ramus in the open character
of the p4s, and that are distinguished from the specimens grouped below under Bouro-
meryx by their notably slender and less brachyodont molars, are very tentatively
held as a separate section under this subgenus. The proportionately large and unre-
duced premolars and subhypsodont-tending molars are suggestive of a stage inter-
mediate to the Sioux County (Thomson Quarry) Sinclairomeryx and the more typical
cf the Sioux County Bouromerx. The specimens are divided between subgroups (a)
diastema short, premolars moderate and (b) diastema longer, premolars somewhat re-
duced.

(a) Diastema short, premolars moderate:

From Greenside Quarry: F:A.M.
Right ramus with symphysis and pr-m8............... (M+) 32487

Figs. 4, 4A

Right ramus with symphysis and alveoli, p2-ms......... (w+) 32494

Right fragment with symphysis and pi-m2............. (w) 32498A

Left ramus with symphysis and p-in3................. (w) 32493

Right ramus with symphysis and p2(br.)-m ........... (w++) 32497

Right fragment with p,-mn .......................... (w) 32496A

Right fragment with ps and ml-m3.................... (A) 32497A

Right fragment with p4-ms(br.)...................... (M++) 32490A

From Thomson Quarry:
Right ramus with symphysis and pr-m .............. (M) 31212

Figs. 6, 7
Length of tooth series approximating Bouromeryx miUeri; the tooth series

being of nearly the same length but the teeth somewhat slenderer, the /ps
proportionately larger, the /ms smaller and the diastema still shorter than in
A.M.21533.

Right ramus with p2(br.-mn ......................... (M+) -31218
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Right ramus with p2(br.)-m 3........................

Right fragment with ml-ms(br.).....................

(b) Diastema longer, premolars somewhat reduced:
From Greenside Quarry:

Right ramus with symphysis and p2-m3..........
Left ramus with symphysis and p2-ms.................
Left ramus with symphysis andpsms.
Right ramus with symphysis and pr-m (m2 br.).
Right ramus with symphysis and p2-ms (P2 and P4 br.)..
Right fragment with p4-ms (p4 br.)...................

Five immature rami:

Immature left ramus with diastema and dps-m1......
Immature left ramus with diastema and dpr-ml......
Right ramus with diastema, pi alveolus and dps-m2

(erupting) .....................................
Right ramus with diastema, pi alveolus and dp2-m1....
Right ramus with diastema and dp2-ms (no sign of pi

alveolus) ......................................

Questionably referred (with larger ma):
Right ramus with symphysis and p2-m ............
Left m1-m.....................................
Left fragment with ms ...........................

A.M.
(w++) 21539

F:A.M.
(w+) 31573

(M++)

(M++)

(w)
(w+)
(w)
(w)

Fig. 8

32488
32492

33796
32496
32495

32498

32491

32489

33797
33799

33798

(M) 32490
(w) 32834
(M) 32498B

A fragmental mandibular specimen, with teeth of the general size of F:A.M.
31212, is worthy of particular notice. The specimen (F.A.M.32499), from
Greenside Quarry, is remarkable in the retention of what seems to be a pi.
The tooth is diminutive and is only slightly separated from the p2.
Left ramus with (?)pi andpimg ................... (w++) 32499

Doubtful. From Long Quarry [probably distinct species (4aa) ]:
Length of diastema unknown, teeth tending smaller and slenderer-crowned:

Leftpyms........................................p (w) 32483
Left p2 alveolus and pr-ms........................... (M) 32484

RightpfM2........................................ (M) 32485
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F:A.M.
LeftPsm.....p;m................................. (M) 32485A

Leftmi-..(M+) 32485B

Right p4-m.(w+) 32485C

Left fragment withm.(w+) 31574

Two fragments.

(Compare mandibular dentitions under Bouromeryx milleri, from Sioux
County, page 130.)

(4b) Subdromomeryx wilsoni, new species

From Thomson Quarry, Sioux County, Nebraska

TYPE.-Posterior one-half of F:A.M.33800 1936.
skull with both horn-pedi- This paper, Fig. 14B.
cles.

(The small size of the cranium and the anteroposterior and transverse slen-
derness of the horn-pedicle bases contrast with the remains described above
under S. scotti.)

REFERRED.-

From Thomson Quarry, 1934 and 1936: F:A.M.

Left mandibular ramus with Pa base-m8(p' closed)........ (M+) 32500

Left ramus with pr-ma (p4 open)......................... (w+) 32888

Three maxillne:
Right maxilla with p3-m3............................... (M) 32889

Right maxilla with p2-m3............................... (w+) 32889A
Left maxilla with p4-m3................................ (w) 32889B

Doubtful. From Long Quarry, 1935 [probably distinct species (4bb)]:
Right m2-ma.......................................... (M) 32897
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Subfamily 3.-Barbouromerycinse

IV. BOUROMERYX, NEW SUIBGENUS
V. BARBOUROMERYX, NEW GENUS

VA. PROBARBOUROMERYX, NEW SUbGENUS

VB. PROTOBARBOUROMERYX, NEW SUBGENUS

Figures (in part) 2, 3, 4, 4A, 5, 7, 10, 14; Limbs (in part) 25

Statement

The Late Tertiary Bouromeryx, n.subg., and Middle Tertiary Bar-
bouromeryx, n.g., Probarbouromeryx, n.subg., and Protobarbouromeryx,
n.subg., have been mentioned in the introductory discussion, page 49.

Bouromeryx, n.subg., is allowed to embrace a large and varied series
of mandibular dentitions characterized by short-crowned molars, open
P4 and (where observable) short-tending diastema (page 130). While
the range of individual and sexual variation is unknown, a number of
distinct species are evidently involved. For convenience the remains
are divided between "superspecies" ("S" 1-3) embracing six species
and subspecies:

"S"-1. Species (1), (lb), (2) and (3), moderate-sized, from Sioux County,
Nebraska, Montana and Colorado; and (la), small-sized, from Sioux County, Ne-
braska. Species (1) and (la), from the Sheep Creek zone, tend to exhibit relatively
large-proportioned premolars.

"S"-2. Species (1c), large-sized, from Dawes County (Observation Quarry),
Nebraska, differs from the preceding species in its notably larger size and shorter-
proportioned diastema.

"S"-3. Species (ld), moderate-sized, from Dawes County (Observation Quarry),
Nebraska, with longer-proportioned diastema. The specimens, save for their smaller
size, tend to recall Procranioceras.

Orbital horn-cores [F :B :A.M.34050 from Dawes County (Observation
Quarry)] are more like Cranioceras than Dromomeryx in the external
base lacking the indentation and outward flare characteristic of the lat-
ter. It is believed that the Dawes specimens pertain to the Bouromeryx
species of the mandibular rami. The subgenus, perhaps, might be re-
ferred better to the Cranioceratinae than to the Barbouromerycinae.

Barbouromeryx is well seen in the genotypic species, B. trigonocormeus
(Bxrbour and Schultz), from the vicinity of Antelope Creek, Dawes
County, Nebraska. The type, excepting for small size and relatively
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short and strongly bulbous-tipped horn-pedicles with bare suggestion of
postorbital flanges, recalls Dromomeryx proper. Its most striking
characters-the production of the occiput and elevation of the sagittal
crest, the anteriorly set orbit, the brachyodont and unreduced premolars
and the heavy-proportioned limbs-as observed by Barbour and Schultz,
are Dromomerycine. The metapodials are barely as long as in Para-
blastomeryx gregorii. An enlarged upper canine, found in apparent
association with the type specimen, points to the males of the genus be-
ing armed with sabre-like canines, as in Aletomeryx and Blastomeryx.
Barbouromeryx seems to differ from Dromomeryx in size, canines, open
P4 and less elongate horn-pedicles. This brachyodont genus is defi-
nitely more conservative than contemporary Aletomeryx. The unique
type specimen differs from Aletomeryx in the slightly larger size,
more prominent sagittal crest, more produced occiput, heavier and
shorter horn-pedicles, notably more brachyodont molars and unreduced
premolars. The teeth are practically unworn; with age it is highly
probable that, as in Aletomeryx, the height of the horn-pedicles would
somewhat increase. There is a large suborbital vacuity, the glenoid is
broad and the bullae moderate. Probarbouromeryx and Protobarbouro-
meryx are erected for small forms from the Middle Tertiary. In the last
the premolars are proportionately reduced. This reduction of the pre-
molars, were it not for the lowness of the tooth crowns, would suggest
that the species occupied middle ground between Barbouromeryx and
Aletomeryx.

Summary of Barbouromerycine Species

LATE TERTIARY (large to moderate size).

(1) Bouromeryx milleri, n.subg. and sp., from Sioux County, Ne-
braska.

Su.BGENoTYPE.-Mandible, A.M.21533. This paper, Figs8. 5, 7.

(la) Bouromeryx submilleri, n.sp., from Sioux County, Nebraska.
TYPE.-Right ramus, F:A.M.33729.

(laa) (?)Bouromeryx parvus (Cook), from Sioux County, Ne-
braska.

Typu.-Partial left ramus, H.C.295.
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(lb) Bouromeryx nebrascensis, n.sp., from Echo Quarry, Sioux
County, Nebraska.

TYPE.-Right ramus, F:A.M.31193.

(1c) Bouromeryx supernebrascensis, n.sp., from Dawes County,
Nebraska.

TYPE.-Right ramus, F:B :A.M.33733.

(1d) (?)Bouromeryx pseudonebrascensis, n.sp., from Dawes
County, Nebraska.

TYPE.-Left ramus, F:B:A.M.33735.

(2) (?)Bouromeryx americanus (Douglass), from Montana.
TYPE.-Left ramus, C.M.705.

(2a) Bouromeryx madisonius (Douglass), from Montana.
TYPE.-Ramal fragment, C.M.755. (Possibly Cranioceras.)

(3) Bouromeryx pawniensis, n.sp., from Pawnee Creek, Colorado.
TYPE.-Partial right ramus, F:A.M.31290. This paper, Fig. 7.

MIDDLE TERTIARY (smaller size.)
(4) Barbouromeryx trigonocorneus (Barbour and Schultz), genotypic

species, from Antelope Creek, Dawes County, Nebraska.
GENOTYPE.-Partial skull, both rami, and skeletal elements, N.S.M.

3-27-11-33. This paper, Figs. 2, 5, 7, 10, 14, 25.

(5) Probarbouromeryx sweeti, n.subg. and sp., from Bridgeport, Mor-
rill County, Nebraska.

SUBGENOTYPE.-Right and left frontlets with portions of horn-pedicles,
N.S.M.53-25-6-35. This paper, Fig. 14.

(6) Protobarbouromeryx marsiandensis, n.subg. and sp., from Box
Butte County, Nebraska. (Premolars somewhat re-
duced.)

SuiBGENOTYPE.-Left ramus, N.S.M.3-24-7-34. This paper, Figs. 4,
4A.
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Detailed Lists of Types, Referred Specimens, and Synonymy

IV, BOUROMERYX, NEW SUBGENUS, V, BARBOUROMERYX, NEW GENUS,
VA, PROBARBOUROMERYX, NEW SUBGENUS, AND VB, PROTOBARBOUROMERYX,

NEW SUBGENUS

Bouromeryx, total available specimens, 66. Barbouromeryx, total available
listed specimens, 11. Probarbouromeryx, total available specimens, 77; numbered
and listed, 62; uncatalogued, 15. Protobarbouromeryx, total available listed speci-
mens, 2.

(See preceding statement of characters.)

(1) Bouromeryx milleri, new subgenus and species

From Sioux County, Nebraska

SUBGENOTYPE.-Well pre-
served mandible with sym-
physis and pr-m3 of both
sides. (M+)

A.M.21533 Collected by Paul C. Miller,
1925, from "Sheep Creek,"
Aphelops Draw.

This paper, Figs. 5, 7.

(?)Subdromo- B.parvui
COMPRISOOFEASUEMENS meyx sotti H.C.295 B. mulleri

COMPARISON OF MEASUREMENTS meFtt:A.M.31212 (according A.M.21533
F:A.M31212 to Cook) _____

Post. edge symphysis-post. edge m..n. 104 mm. 111 mm. 115 mm.
Ant. edge P2 alveolus-post. edge min.... 77.5 75 80
p4-m3............................. 58 56 61.5
P4............................. 12.5 11 12.2
m3 ............................. 20 20 21.5
Depth ramus belowp4. . 20 24 20.4

QUESTIONABLY REFERRED FROM Sioux CouNTY LOCALITIES.-
Left fragment with p4-m3....................... (M

Right fragment with pa-p4......................w
Right fragment with symphysis and p2(br.)-p4.. ( N

Right ramus with symphysis, dpi alveolus, dp2-dp4.
Left dpa-m..................................

F:A.M.
[) 1933 31207

r) 31208

r) 1933 31210
A.M.

1923 20531
1922 18958

F:A.M.
Right maxilla with mL.ma and p4 root............ (m+) 1933 31209

(Limb elements may possibly be represented in the series listed under Subdromo-
meryx scotti, page 183.)
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(la) Bouromeryx submilleri, new species

From Greenside Quarry, Sioux County, Nebraska

(Size small)

TYPE.-Right ramus with p2-m3. (Size of Subdromomeryx wilsoni, F:A.M.
F:A.M.32500, and Sinclairomeryx riparius, var., F:A.M.32469.). (M) 33729

(laa) (?)Bouromeryx parvus (Cook)

From Sioux County, Nebraska

Dromomeryx parvus CooK, 1922, Proc. Col. Mus. Nat. Hist., IV, No. 2, p. 13, figured
p. 21.

TYPE.-Left partial ramus H.C.295 From Snake Creek beds, 1914.
with p4-m3. Figured by Cook, 1922, p. 21.

(lb) Bouromeryx nebrascensis, new species

From Echo Quarry, Sioux County, Nebraska
F:A.M.

TYPE.-Right ramus with p2-p3 alveoli andPM3.....p4 (w) 1935 31193

REFERRED.-

Immature left ramus with dpl-m2 and p4 germ ...... Fig. 3 1934 31199

(1c) Bouromeryx supernebrascensis, new species

From Observation Quarry, Dawes County, Nebraska, 1936

F:B:A.M.
TYPE.-Right ramus with diastema andP2M3.......p (M) 33733

REFERRED.-

Right ramus with diastema and ........... (w) 33734

Left ramus with diastema and dp-m1 34007A
Partial right maxilla with p2-ml................ (w) 34008A
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(1d) (?)Bouromeryx pseudonebrascensis, new species

From Observation Quarry, Dawes County, Nebraska
F:B:A.M.

TYPE.-Left ramus with symphysis and px-m........ (w+) 33735

REFBRRED.-

Two horn-cores on cranial fragments (questioned):
Right specimen...............................Fr..ig.14B 34050
Left specimen (relatively slender)...............Fr..ig. 14B 34024

Eleven mandibular rami:
Mandible with symphysis and p,-ms............ (w) 34011
Right ramus with symphysis and ps-m ......... (M) 34012
Left ramus with symphysis and p-rM2.(w+) 34001
Left ramus with diastema and pS-m3............ (w+) 34002
Left fragment with diastema and P-P4 p.. ................(M+)33736
Three right rami with pr-ma................... (M++ TO W+) 34003-5
Right ramus with diastema (br.) and p4-m ...... (M+) 34006
Two left fragments with p,-m2 and p-ma(br.).... (w) 34006A, B

Immature:
Right ramus with diastema and dpX-mI(erupting) 34007
Right ramus with diastema, pi alveolus, dp2-m1i 34013
Left ramus with dp-M 2.34007B

Four maxillary specimens:
Left maxilla with p-m3.................. (w+) 34008
Three fragments.................. (w) 33737,A,B

Twelve unlisted mandibular rami, F:B:A.M. Coll.
See limbs, page 183.

(2) (?)Bouromeryx americanus (Douglass)

From Madison River, Montana

Palaeomeryx americanus DOUGLASS, 1899, Univ. Montana, Thesis, p. 20, P1. iv, Figs.
2, 3.

Dromomeryx ? americanus DOUGLASS, 1909, Ann. Carn. Mus., V, p. 472, P1. LXII,
Figs. 1, 2; P1. LXIII, Fig. 2.

TYPE.-Left ramus with p2-ms. C.M.705 Figured by Douglass, 1899,
(M+) P1. iv, Fig. 3; 1909, P1.

LXII, Figs. 1, 2.
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REFERRED.-
Right broken pLm8.

p3 = ((14)) mm.
p4 = (11)

C.M.706
m2= 15.7 mm.
m3= (15.5)

Figured by Douglass, 1899,
P1. iv, Fig. 2; 1909, P1.
LxIII, Fig. 2.

[Douglass remarked that the dimensions of this specimen approximated
S. antilopinus (Scott).]

Fragment of right ramus A.M.9753
with p4-m2. (w+)

From Madison River.

(2a) Bouromeryx madisonius (Douglass)

From Western Montana

Palaeomeryx madisonius DoUGlAss, 1899, Univ. Montana, Thesis, p. 23.
Dromomeryx madisonius DOUGLASS, 1909, Ann. Carn. Mus., V, p. 473, P1. LXII, Figs.

5, 6.

TYPE.-RamUs with three broken molars......................... C.M.755
Teeth slenderer and unworn crowns taller-appearing than in C.M.705.

TENTATIVELY REFERRED.-
ps..................................................... C.M.2146

(3) Bouromeryx pawniensis, new species
From Pawnee Creek, Colorado

Several mandibular specimens, with teeth of considerably smaller size
than the smallest examples of Procranioceras from Devil's Gulch, are
placed in the above species. It is recalled that Cranioceras is known
from Pawnee Creek in a single horn-pedicle specimen. The Colorado
teeth are slightly larger than in B. nebraWcensis.

TYPE.-Partial right ramus
with P2 alveolus and p,-ms.
(w)

REFERRED.-

Right fragment with m2-
ma and alveoli. (M+)
Right and left m1s, left
mi.

F:A.M.31290 From two miles W. of Masto-
don Quarry, 1931.

This paper, Fig. 7.

F:A.M.31291 From Section 8, 1931.

F:A.M.31292,A,B
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Smaller-sized:
Left ml-m2. (w)
ml right.

F:A.M.31293 From Section 8, 1931.

F:A.M.31293A

(4) Barbouromeryx trigonocorneus (Barbour and Schultz),
genotypic species

From Antelope Creek, Dawes County, Nebraska

Dromomeryx trigonocorneus BARBOUR AND SCHULTZ,
No. 734, p. 4, Fig. 1 (in part).

1934, Amer. Mus. Novitates,

GENOTYPE.-Partial skull,
complete except for right
horn-pedicle and muzzle an-
terior to cheek-tooth series,
with p2-m3 present; right
and left rami with I1I3, /C,
and p2-m3; and skeletal ele-
ments (see page 183). (M)

N.S.M.3-27-11-33 From 3I mi S., 91t mi. W.
of Hay Springs, on S. side
of Antelope Creek, Dawes
County, Nebraska. Col-
lected November 27, 1933.

Prepared by F. Walker John-
son, Univ. Nebraska, '34.

Figured by Barbour and
Schultz, 1934, Fig. 1; this
paper, Figs. 2, 5, 7, 10,
14; limbs, Fig. 25.

The authors observe: "During the preparation of the skull, a long xiphoid tusk
was found in the matrix near the palate. The association is intimate enough to
warrant the assumption that this is, in fact, a canine of this specimen and not that
of some stray Blastomeryx buried there intrusively."
As noted above, the eruption of the teeth is only just complete and it might

seem that with age the height of the horn-pedicles would have increased.

REFERRED, COLLECTED AT B QUARRY LOCALITY BY TED GALUSHA, THE DIsCOVERER
OF THE TYPE, 1935-36.- P.tRA M
Right ramus with P2 alveolus and p-m3...............
Right ramus with p4-mg and alveoli...................
Left p-p4..........................................

Right ml-m3 (slightly smaller).......................
Right mi-m.......................................
Left mr-ms........................................
Right m2-m.......................................
Left dpc-m........................................
Right maxilla with p4-m3...........................
Detached right ml (and fragments) .................

1' .D" .1-.-Ml.

(W+) 32872A
(W++) 32872

(W++) 32873

(W++) 32873D

(w+)

(w+)

32873A
32873B

(w++) 32873C
32873F

(M+) 32869

32869A
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(5) Probarbouromeryx sweeti, new subgenus and species

From Quarry 1, Bridgeport, Morrill County, Nebraska

(Molars smaller than in the preceding species, but averaging larger than in
Parablastomeryx gregorii.)

SUBGENOTYPE.-Right and left frontlets preserving portions N.S.M.
of horn-pedicles and superior borders of orbits with
lacrimal indentations............................... Fig. 14 53-25-6-35

REFERRED (collected together with the type by Messrs. Schultz, Meade, Rathbun
and Franzan).-

HORN-PEDICLE

Left horn-pedicle on frontlet (pedicle slightly larger and
externally more hollowed) ........ ............... Fig. 14 93-25-6-35

RAMI

Right ramus with symphysis and p2-m2 (p3br.)...... (M+) 57-6-7-34

Left ramus with ps-mI .................. Figs. 4, 4A (M+) 97-25-6-35

Left fragment with symphysis and P2-mI........... (w) 95-25-6-35

Slightly smaller:
Left ramus with symphysis and p2-m3. Fig. 4 (M+) 21-25-6-35

Left ramus with p3-m3 ................. (M) 20-25-6-35

Left ramus with p2 alveolus andp3-m...(w) 80-6-7-34

Right fragment with symphysis, P2 alveolus and P3-P4* (M) 130-25-6-35
Right fragment with symphysis, P2 alveolus and p3-p4 (w) 99-25-6-35
Left fragment with p2 alveolus and p3-m2 ........ (w) 129-25-6-35

Right fragment with p3-m2 ......................... 75-6-7-34
Some fifteen ramal fragments; and fragments of rami

[from Quarry 2], of similar proportions to the above
slightly smaller specimens.

MAXILLJE
Left maxilla with p2-m2................ Fig. 4A (M) 14-25-6-35

Right maxilla with p4(br.)-m3 ............. (w) 13-25-6-35

Right maxilla with p3(br.)-m3 .. (w+) 42-25-6-35

Several fragments.

1937] 135



Bulletin American Museum of Natural History

CANINES N.S.M.

Large C0/, two unworn, two worn.................. 27-, 26-, 25-
and 114-25-6-35

Nine large to smaller partial Cs/.................... 28-25-6-35, etc.

IMMATURE RAMAL DENTITIONS

Left ramus with symphysis, dp1, dp2 alveoli and dps-m. 54-6-7-34

Left fragment with dpc-m2......................... 94-25-6-35

Slightly smaller-sized:
RAMI

Right fragment with ml-m ........................ (M) 19-25-6-35

Left fragment with ml-m ......................... (w+) 74-6-7-34

MAXILI.

Right fragment with mL-m2........................ (M) 28-25-6-35

Left fragment with m'............................ (w) 29-25-6-35

Larger-sized variation (from Quarry 2):
Right fragment with mi-m2........................ (M-+) 25-1-9-32

See Limb Section, page 184, for collection of elements including metacarpus and
metatarsi from Quarries 1 and 2 of more slender proportions than B. trigonocorneus.

(6) Protobarbouromeryx marsiandensis, new subgenus and species
From Lower Miocene, Box Butte County, Nebraska

SUBGENOTYPE.-Left raimus N.S.M.3-24-7-34 From 11 miles S.W. of Mars-
with P2 alveolus, pi-mn. land.
(w) This paper, Figs. 4, 4A.

(Premolars smaller-proportioned but general size of /ms approximating P.
seeti.)

TENTATIVELY REFERRED.-

Left m8. N.S.M.7-26-7-34 From Dawes County, 6 miles
W. of Marsland.
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Subfamily 4.-Drepanomerycinse

VI. DREPANOMBRYX SINCLAIR

VII. MATTHOMERYX, NEW SUBGENUS

Figures 1-E, 15 and (in part) 10, 12A

Statement

Two extremely interesting forms, Drepanomeryx and Matthomeryx,
based on peculiar horn-pedicles, are held together provisionally in this
subfamily. The strangely formed type horn-pedicles agree to the degree
that they are directed posteriorly, widely bowed inwardly, moderately
twisted and have bulbous-formed tips. The pedicle distally is expanded
in Drepanomeryx and narrowed in Matthomeryx. The dentition of
Matthomeryx, as seen in referred mandibular specimens, is characterized
by large Dromomeryx-like molars, extremely moderate-sized premolars
and open P4. The dentition of Drepanomeryx is not definitely recog-
nized. (See discussion, page 49.)

VI. Drepanomeryx.--The genotype and only definitely known
specimen has been credited to the Lower Snake Creek.- A broken,
triangular-shaped facet, occurring at the postexternal base of the horn-
pedicle, is suggestive of the one-time presence of a small postlateral
flange. This facet lies on the postero-externally sweeping edge that is
continuous with the wedge-shaped inner ridge. The attached cranial
fragment carries portions of .the supra-orbital foramen, the superior
border of the orbit, and the production of the postorbital process with a
deep groove separating the outer orbit from the cranium. Through the
courtesy of Doctors Sinclair and Jepsen, I am able to refigure this speci-
men. In the original discussion, Sinclair (1915) observes, in regard to
the horns: ...Rising immediately above upper posterior margin of
orbit, sloping backward and upward and at the same time curving in-
ward, at base almost circular, but flattening upward in the transverse
plane extending backward and inward from the orbits, producing a
scimitar-like structure which curves inward toward its fellow on the
opposite side. . . " (See reconstruction, Fig. 1E.)

The writer once surmised that the ramal dentitions listed under
Sinclairomeryx might possibly prove to represent Drepanomeryx or a
closely allied form-but welcome recent evidence now witnesses the
unique character of the paired horn-pedicles and nasal bosses of the
former genus.
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VII. Matthomeryx.-The subgenotypic specimen, a portion of
cranium with both horn-pedicles attached, collected by T. Galusha from
Dawes County, was received long after these pages were in press. The
strongly backward direction of the pedicles, their posterior position over
the orbits and general form, as shown in adjacent illustrations (Fig. 15),
are highly suggestive of the Drepanomeryx genotype. Distally the
pedicles are narrowed rather than expanded, as in the latter. The posi-
tion of the orbit relative to the m8 is evidently posterior. (See reconstruc-
tion, Fig. 1D.) The mandibular symphysis and diastema are elongate,
the proportions of the posterior mandible unusually large relative to the
molars and the premolars are reduced, versus C. granti.

It is possible that the two partial crania with strongly posteriorly
placed orbits, listed below, may represent (Matthomeryx or) Drepano-
meryx. One of the specimens exhibits a very rudimentary postorbital
horn, such as might be expected in a female, see Figure 12A; the second
specimen lacks the supra-orbital area. The worn teeth of the two
specimens, so far as observable, do not definitely differ from those of
Matthomeryx referred dentitions.

Summary of Drepanomerycine Species

Drepanomeryx Sinclair.
Horn-pedicles directed posteriorly, strongly bowed inwardly, shafts

slender and tips expanded.
(1) Drepanomeryx fatciformis Sinclair, genotypic species, from Sioux

County, Nebraska.
GENOTYPE.-Left and detached partial right horn-pedicles, P.U.12072.

This paper, Fig. 15.

Matthomeryx, new subgenus.
Horn-pedicles, as far as observable, differ from Drepanomeryx in

their heavy proportions and narrow, unexpanded tips.

(2) Matthomeryx matthewi, n.subg. and sp., from Dawes County, Ne-
braska.

SUJBGENOTYPE.-Partial skull preserving the orbits and large, back-
wardly directed horn-pedicles, F:B:A.M.33740. This paper, Fig. 15.
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Detailed Lists of Types, Referred Specimens, and Synonymy

VI, DREPANOMERYX SINCLAIR AND VII, MATTHOMERYX, NEW SUIBGENUS

Drepanomeryx, total available listed specimens, 5; Matthomeryx, 17.

(1) Drepanomeryx falciformis Sinclair, genotypic and only known species

From Sioux County, Nebraska

Reconstruction, Figure iE

Drepanomeryxfalciformis SINCLAIR, 1915, Proc. Amer. Phil. Soc., LIV, p. 90, Figs. 14
and 15.

GENOTYPE.-Left horn-pedicle P.U.12072 From Snake Creek beds.
(tip lacking) on cranial frag- Loc. 1000C Figured by Sinclair, 1915,
ment and detached portion Figs. 14 and 15; this paper,
of right horn-pedicle. Fig. 15.

(Notable for increase of width distally-suggestive of fallow-deer antler.)

(The ramus with p2-ms, premolars relatively large and unreduced, and /C
alveolus [H.C. Collection 3651, as figured by Harold Cook (1922, p. 21), is more
suggestive of the Camalidce.)

(la) Indeterminate species
From Sioux County, Nebraska

ExAMPLE.-TOp of cranium
with horn-pedicles.

QUESTIONABLY REFERRED.-

(a) Large portion of pos-
terior cranium, ? 9,
with p2-ms. (w+)

A.M.22382 From Sinclair Draw, Sheep
Creek Channel, 1927.

This paper, Fig. 15.

A.M.18879 From same locality, 1921.
This paper, Fig. 12A.

(Discussed and referred by W. D. M. (1924, p. 198) to Blastomeryx
(Dyseomeryx) sinclairi (Matthew), the ramal type of which now is ten-
tatively transferred to C. unicornis Matthew.)

(b) Portion of anterior skull
with both maxillie with
p3-m2. (w+) (Hereto-
fore catalogued under
Neotragocerus.)

A.M.22383

(c) Left fragment with p2- F:A.M.31211
ml.

From Sinclair Draw, Sheep
Creek Channel, 1927.

From Stonehouse Draw, 1932.
This paper, Fig. 10.
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(2) Matthomeryx matthewi, new subgenus and species

From Observation Quarry, Dawes County, Nebraska

Reconstruction, Figure 1D

Collected by Ted Galusha, 1936

SUBGENOTYPE.-Cranial fragment with orbits and large, back- F:B:A.M.
wardly directed horn-pedicles............................ Fig. 16 33740

TENTATIVELY REFERRED.-
Immature left horn-pedicle............................ Fig. 16 33739
Immature left horn-pedicle ............ 34023

Eleven mandibular rami and three doubtfully referred maxillary specimens:

Right ramus with symphysis, two /Is, /C and p2-m3. (w++) 33741
Fig. 16

Partial mandible with symphysis and both p2-m3s........ (w) 33746
Partial mandible with p2-m3........................... (M+) 33751
Left ramus with symphysis and p2-m3................... (w++) 33747A
Right ramus with p2-ms, angle and vertical ramus .... (w) 33742

Fig. 16
Right ramus with p2-m3................................ (m) 33743
Left ramus with diastema and p2-m3.................... (w++) 33744
Right ramus with symphysis and p2-m8.................. (w+-+) 33747
Right ramus withP2-ma.... (M++) 33770
Tmmature right fragment, pi alveolus, P4 germ, dp2-m2. ... 34025
Left ramus with symphysis and p2-ma. (Smaller than any

of the above.)...................................... (w) 33745

Right maxilla with p3-m3.............................. (w) 33748
Left maxilla with p8(br.)-m3............................ (w+) 33748A
Right fragment with p4-m3............................ (M+) 34021A

FRA.M.3163 3

FIG. 15A. Yumacerasfalkenbachi, n.sp., type (F:A.M.31633),
from Guymon, Oklahoma.

Lateral view X i, occlusal X 1. (See also Fig. 2B and page 144.)
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DIVISION B.-ALETOMERYCINI

Subfamily 5.-Yumaceratine

VIII. YUMACERAS, NEW GENUS

Figures 15A and (in part) 2B, 3, 9, 11, 12A, 14A

Statement

A number of moderately large to large-sized dentitions from Yuma
County, Colorado, Roberts County, Texas, Texas County, Oklahoma,
and Kansas, in which the tooth crowns are subhypsodont, the premolars
reduced and the P4 anteroposteriorly compressed with the forward
fossette closed, are tentatively grouped under the genus. It is worthy
of note that while the remains are associated in the several formations
with species of Texoceros, n.g., the Merycodontini and the more typical
of the Dromomerycini seem to be absent. Of the four species and
variants recognized here, the two from Yuma County, Colorado, are the
largest and may possibly prove subgenerically distinct from the more
moderate-sized form from Guymon and its still smaller variant from
Miami. The Guymon specimens approximate Dromomeryx in size.
As compared to the latter, the premolars are notably compressed antero-
posteriorly; the P4 anterior fossette, as noted above, is similarly closed;
the teeth are considerably taller-crowned and the "Palaeomeryx" fold is
absent; and, while the molars tend to be larger, the premolars are
smaller, the P2 notably so. The teeth, as giraffe-like as deer-like, differ
in proportions from those of any Artiodactyl known to me. While the
number of occurrences of teeth and jaws at Guymon seem to indicate the
possibility of securing data as to the crania and horns, to date all efforts
have been unrewarded. The genotypic species is based on a cranial
saddle with horn-core bases (Col.M.214) from Yuma County, Colorado,
figured by Harold Cook (1922) under "?Cervid, genus and species inde-
terminate." It is surmised that the genotypic species is represented by
the portion of a mandibular ramus from the same area. The teeth of
this specimen considerably exceed in size the largest Dromomeryx.
The particular horn-cores, which are of oval-triangular basal cross
section, evidently were widely divergent. The specimen at first glance
is not unsuggestive of a very heavy-skulled pronghorn, but the "horns"
are not compressed and the general characters and proportions are quite
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different from Antilocapra. Broadly considered, the specimen perhaps
has more of the general appearance of Cranioceras than of any other form
so far available to the writer. (See discussion, page 50.)

Summary of Species

The several species and variants, one based on the above-mentioned
cranial saddle and four on portions of dentitions, are:

(1) Yumaceras figginsi, n.g. and sp., from Yuma County, Colorado.
GENOTYPE.-Frontal saddle with horn-pedicle bases, Col.M.214.

This paper, Fig. 12A.

(la) More moderate-sized species.
EXAMPLE.-Left ramal fragment, Col.M.(3)222b.

(lb) Yumaceras, genotypic-sized species, from Clark County,
Kansas.

EXAMPLE.-Right m2, F:A.M.30913.

(2) Yumaceras falkenbachi, n.sp., from Guymon, Texas County,
Oklahoma.

TYPE.-Left ramus, F:A.M.31633. This paper, Figs. 2B, 15A.

(2a) Variant, from Miami Quarry, Texas.
EXAMPLE.-Left ramal fragment, F:A.M.31522. This paper, Fig. 9.

Detailed Lists of Types, Referred Specimens, and Synonymy

VIII. YUMACERAS, NEW GENUS

Total available listed specimens, 50

(1) Yumaceras figginsi, new genus and species

From Yuma County, Colorado

?Cervid, gen. and sp. indet., CooK, 1922, Proc. Col. Mus. Nat. Hist., IV, No. 2, p.
13, Figs. pp. 27 and 28.

GENOTYPE.-Frontal saddle Col.M.214 Figured by Cook, 1922, p. 27;
with horn-pedicle bases. [or 214(4)] this paper, Fig. 12A.
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QUESTIONABLY REFERRED.-
Partial right ramus with
p(br.)-mq and etc. al-
veoli. (-m)

Col.M.214B Figured by Cook, 1922, p. 28;
this paper, Fig. 9 (Col. M.
200).

(Lower premolars relative to molars very small-proportioned versus
Rangifer, and smaller-proportioned than in Dromomeryx.)

Upper molar (br.). (w+) Col.M.196
See Limb Section, page 184.

(la) Yumaceras, More Moderate-Sized Species
From Yuma County, Colorado

ExAMPLE.-Left ramal frag-
ment with pr-mi. (w+)

(Smaller.)

Col.M.(3)222b Cook, 1922, p. 13, noted
"?Palaeomeryx, sp."

(lb) Yumaceras, Genotypic-Sized Species
From Clark County, Kansa

ExAMPLE.-Right m2. F:A.M.30913 From J. Dakin Quarry, 1936.

(See Limb Section, page 184.)

(2) Yumaceras falkenbachi, new species
From Guymon, Texas County, Oklahoma, 1934-35

TYPE.-Left ramus with /Is, F:A.M.31633 -

/C and P2-ma. (M+)
(p2 notable small versus following specimens.)

REFERRED.-

Left ramus with pX-m2 and
base of m3. (M+)
Right fragment with p-
P4, broken ml-ms. (w)
Right p4-m3. (w+-)

Left fragment with dia-
stema.

F:A.M.32104

F:A.M.31670

F:A.M.31673

F.A.1
This paper, Figs. 2B, 15A.

R.D.
This paper, Fig. 9.
H.D.

R.D.
This paper, Fig. 9 (ms only).

F:A.M.321352 H.D.

1 LoCALITIIS: F - Flats, H - Highway, R - Railroad or Railroad Cut.
HomzoNs: A Top Sandy Clay, C - Sandy Clay, D - Sand.

2 Right p4-ma (w), F:A.M.33201, from H.D.
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Left ramus with diastema,
dp4-m2, germs of P3-P4.

Left dp4-m2 and germs of
P2-P4-

p3 (small, see F:A.M.
31522, Miami).
Left dps(br.), dp4(br.),
ml-ms and germs of p2-P4.
Right mi. (w+)
Left m2. (M+)

Four m3s. (M-w)
Two dp4s.
Palate with left p8-m2.
(w)
Left maxilla with p4-m3.
(w++)

Right p2. (W+)
Right p8. (w)
Three p4s. (m+ - w++)
Three mls. (M - w+)
Two m2s. (w+, w++)
Five m3s. (M - w+)

Two m/ germs.

Two dp4s.

F:A.M.32134 R.D.
This paper, Fig. 9.

F:A.M.32146 H.C.
This paper, Fig. S.

F:A.M.32136 F.D.

F:A.M.33200 H.C.

F:A.M.32135B
F:A.M.32135A

32135C, D, E, 0-1

F:A.M.32136A, B
F:A.M.31674

F:A.M.31676

F:A.M.31677
F:A.M.31677C
31677D, B, A
31678B, E, I

F:A.M.31678D, H

F:A.M.31678B-1,
F, C, G and K

F:A.M.31678, A
F:A.M.31679, A

R.D.

H.D.

F.D., H.D., H.C.
F.D.
H.D.
This paper, Fig. IOA.
H.D.
This paper, Fig. IOA(m only).
F.D.
F.D.

F.D., H.D.

H.D., R.D.

R.D., F.D.

H.D., F.D., H.C.

R.D., H.D.

H.D., R.D.

(2a) Yumaceras falkenbachi, Var.

From Miami Quarry, Texas

(Smaller and near type specimen in size.) (Compare Pediomeryx STIRTON,
1936, Journ. Pal., X, No. 7, p. 644, Fig. 1.)

ExAMPLE.-Left fragment F:A.M.31522
with only very slightly worn
pV-p4-
Right mL-m3. (w++) F:A.M.32883

(Not included in specimen count.)

Metacarpus. F
(See Limb Section, page 185.)

From upper layer, 1933.
This paper, Fig. 9.

:A.M.31518 From upper layer, 1933.
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F:A.M.32334
rev.

- F:AM.32324 F:A.M.32310

3 0~~~F-AM320

F:.AM.32322 --------

F:A.M.32303

FIG(,. 16. Aletomerux gracilis Lull, ref., sexual and individual variation (F:A.M.
32310, 334, 324 and 322 of females; others of males), from Antelope Creek, Cherry
County. Npbraska; and A. marslandensis, n.sp., type (N.S.M.50-28-8-34),
from Marsland, Box Butte County, Nebraska, Middle Tertiary. (Specimens

crushed.)
Xi. (Seealso Fig. [F:A.M.323031, andpagesl 57-159,162.)
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Subfamily 6.-Aletomerycinae

IX. ALEToMERYx LULL (Middle Tertiary)

X. SINCLAIROMERYX, NEW GENUS (Late Tertiary)

Frontispiece, D; Figures 1A, 16, 16A, 16B and (in part) 2, 3, 4, 4A, 5, 7, 10;
Limbs (in part) 25A, 25B

Statement

The subfamily proper is characterized by moderate to small size, sub-
hypsodont tooth crowns and strongly reduced premolars, and by the
males so far observed having enlarged upper canines and slender horn-
pedicles with bulbous extremities that point to the former presence of
terminal antlers. Two widely differing genera are recognized, Aleto-
meryx Lull (with which Dyseomeryx Matthew is apparently synonymous)
and Sinclairomeryx, new genus. The molars are very deer-like. Pres-
ent evidence points to the subfamily being represented so far only by re-
mains from the Middle and earliest Late Tertiary. The Aletomeryx
gracilis Quarry is considered by Morris F. Skinner to be older than the
deposits of the Valentine area, Cherry County. The quarry may well
represent a Lower Miocene stage. The American Museum specimens
heretofore referred to A. (Dyseomeryx) marshi are reported to have come
from the Harrison. The Sinclairomeryx riparius mandibular rami are of
definite Sheep Creek origin. While the faunal association in the case of
the University's Aletomeryx marslandensis is not unsuggestive of Sheep
Creek, the particular pocket is reported by C. Bertrand Schultz as lying
stratigraphically within the Harrison. Preceding the detailed listing of
the fossil evidence, the characters (also see page 50) of the two tenta-
tively included genera may be discussed briefly:

IX. Aletomeryx Lull, the genotypic species A. gracilis, was based
on remains from the vicinity of Antelope Creek, Cherry County, Ne-
braska. As observed on a previous page, the genus might be regarded
as exampling in its subhypsodont tooth crowns, notably reduced pre-
molars, and males with elongate horn-pedicles, a less conservative and
more progressive Barbouromeryx. The tips of the horn-pedicles afford
every indication that the same were once furnished with some manner of
capping. (Our reconstruction hazards that such consisted of an antler
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somewhat of the form of the European Dicrocerus.) Lull has noted
that the "horn-cores" (pedicles) were probably covered by skin and hair,
as in the case of the giraffe.

Knowledge of the genus recently has been augmented through the
remarkable series of specimens of both sexes and various growth stages
secured during the summer of 1934 from the vicinity of the type locality
by Morris F. Skinner. The series includes, besides several exhibition
blocks and yet unprepared material, some twenty-six well-represented
skulls, several of which have the premaxilla and large canine alveolus
well preserved, and a collection of mandibular rami and limb elements.
The new evidence is extremely important through the information
afforded as to the variation in horns and body size (metacarpal lengths
varying from 116.5 mm. to 129 mm.) occurring in largely contempora-
neous members of the one extinct species, and the welcome light that
this tends to throw on individual and sexual variation in allied groups.
Strangely enough, adequate remains of immature individuals retaining
the deciduous dentition, which are so well represented in the case of
several of the Merycodontini, seem lacking. The state of wear of the
molars affords a ready interpretation to the growth stages exhibited by
the horn-pedicles: (a) small to elongate-slender nubs in aged females, (b)
small female-like pedicles in adolescent males, and (c) moderate to
elongate pedicles in aged to more aged males (see Fig. 16). The average
male Aletomeryx seems to be larger-toothed than the female.

Characters of Aletomeryx.-The cheek teeth are subhypsodont, the
premolars reduced, upper incisors lost, upper canine (male) enlarged and
lower canine incisiform; the orbits are closed and placed anteriorly, the
forward border above m2; the posterior occiput is moderately produced
(F:A.M.32305); the nasals are fairly short (F:A.M.32301); the anterior
premaxille are extended and flattened and posteriorly are in contact with
the nasals; a suborbital vacuity is present (the glandular pits of the deer
may be absent); the glenoid is very broad; the bullae are small (F:A.M.
32310); the angle of the mandible is prominently produced (versus
Merycodontini and Antilocaprini); the metapodials are slender (in
length approximating Problastomeryx primus), and lateral splints and
phalanges were retained in the manus and lateral phalanges at least in the
pes. [Possibly the "splints" are broken remnants of formerly complete
metacarpals, as recently observed in (?)A. marslandensis, var. (page
163).]

The supra-orbital horn-pedicles are somewhat backwardly directed
and dished anteriorly. The convex and tuberous distal ends, as noted
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above, give every indication of having once borne some form of horn.
The pedicle is particularly well exampled in the male, F:A.M.32300; the
shaft is flat posteriorly, the cross section at the base being broadly tri-
angular, through the mid-extent oval-tending, and through the bulbous
tip laterallr compressed. The postero-inferior corner is furnished with a
narrow vane (reminiscent of the Dromomerycine flange) that separates
it from the postero-inferior border of the orbit. The inferior corner is
continuous with the lambdoidal crests which unite posteriorly. The
anterior edge of the pedicle runs upward from the superior border of the
orbit. The pedicle is tallest in F:A.M.32300, equaling one-third of the
skull length and standing, as in the Yale University specimen, 52 mm.
above the orbit; less tall in F:A.M.32301, and again in F:A.M.32303;
rudimentary in adolescent female F:A.M.32310; and small and slender
in FA.M.32322, female. A notable variation exists between the aged
male and female in skull, tooth, horn and limb dimensions (compare
Fig. 16, male F:A.M.32303, versus female F:A.M.32322).

Richard S. Lull (1920) in his description of the genus, observing that
Matthew believes Aletomeryx to be related to the Antilocaprida with its
nearest relative Merycodus, himself considers the genus to be ancestral
to the pronghorn. None of the large number of individuals in the Yale
Collection, including nineteen or more partial skulls, seems to have indi-
cated that the male retained an enlarged upper canine. Lul considers,
"...The distal dilatation of the horn precludes the possibility of a
dermal horn... The horns are not antler-like, and hence could hardly
have been comparable to those of existing deer... The conclusion
reached is that the horns of Aletomeryx were covered permanently
with hairy skin comparable to those of the giraffe or the developing ant-
lers of the deer. This would be a primitive condition leading to that of
the prongbuck on the one hand, where the hair develops into a dermal
horn by agglutination, or to the deer on the other, where the velvet is
shed, laying bare the osseous antler, which in turn is lost. There is no
evidence that the horns of Aletomeryx were ever shed... The female
horn is merely a low, rounded protuberance with a subtriangular base."

"Blastomeryx" marshi, described by Professor Lull (1920) from the
general Antelope Creek-Fort Niobrara area, was based on a fragmental
skull and jaws with worn dentition, large C/ alveoli and rudimentary
horn. W. D. Matthew (1924) referred to the species two fragmentary
crania (A.M.14264 and A), in the American Museum Collection from the
Harrison, and at the same time transferred it to Dyseomeryx. Mat-
thew observed these two fragmental crania to differ from Aletomeryx in
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the possession of larger anterior premolars, more rudimentary horn-cores
and a differently shaped skull. The specimens in size somewhat ap-
proximate Parablastomeryx gregorii but differ from the latter in the
presence of the rudimentary horn and in the notably smaller-propor-
tioned premolars and larger molars. While Aletomeryx gracilis and
Dyseomeryx marshi may be generically distinct, and even the Aleto-
meryx Quarry remains may include more than one form, the writer
suspects that Aletomeryx and Dyseomeryx represent but one genus.
Our large male Aletomeryx in its large C/ (unknown to Lull), as in
its skull length and cheek tooth series length, resembles the "D. marshi"
type specimen of Lull's figure 25. Moreover, the metapodial lengths
fall within the measurements of our large series of Aletomeryx speci.
mens. The reported small size of the pedicles in the "D. marshi"
fragmental type specimen, in which the teeth are said to be much worn,
but the C/ enlarged, suggests an aberrant individual. William D.
Matthew (1924), in addition to "D. marshi" referred to Dyseomeryx
certain species from the later Miocene. Dyseomeryx riparius Matthew,
here transferred to Sinclairomeryx; Dyseomeryx sinclairi Matthew, ques-
tionably transferred to Cranioceras unicornis; and Blastomeryx (Dyseo.
meryx) scotti Matthew, transferred to Aletomeryx.

"Blastomeryx" scotti Matthew, from an indefinite northern Nebraska
horizon, represents a larger but presumably closely allied form to Aleto-
meryx gracilis. Lull (1920) observed the similarity between the two
species. The "B." scotti type, according to Matthew, is the cranial
fragment first mentioned by Scott (1890) in his recharacterization of the
Cope genus Blastomeryx. This specimen (M.C.Z.17743, Fig. 16A), col-
lected by Garman from the "Loup Fork" of Nebraska, and now in the
Museum of Comparative Zoology, Harvard University, exhibits a small
postorbital excrescence or rudimentary horn-pedicle apparently of the
form so well exampled in several of the new Aletomeryx skulls. (Re-
mains held under the same M.C.Z. catalogue number with the type fron-
tal fragment represent six individuals of doubtful reference, i.e., limb ele-
ments of four different-sized mature, and tooth fragments of two imma-
ture individuals.)

Scott (1890) observed the position of the rudimentary horn to be posterior to
the orbit, more as in Cariacus, versus over the orbit as in Cosoryx and Artilocapra.
Cope (1878) has stated ".. . While Dicrocerus [Merycodus] was probably the ancestor
of Antilocapra, Blastomeryx was the ancestor of Cervus or Cariacus."

Aletomeryx marslandensis, n.sp., is represented by A. scotti-sized re-
mains in which the p4 tends to be large relative to the much reduced p2-

[Vol. IXIX152



Frick, Horned Ruminants. I-Cervid1

p3. The specimens were secured from Box Butte County by C. B.
Schultz and party, 1934-1936, and placed at the writer's disposal
through the courtesy of Professor Erwin H. Barbour. The material in-
cludes a frontal saddle with unusually elongate horn-pedicles, and a small
collection of maxillary and ramal dentitions with reduced premolars.
The horn-pedicles are somewhat taller and the referred dentitions are
larger than in the largest known individual of A. gracilis. The teeth
are smaller than in Sinclairomeryx riparius. The specimens were asso-
ciated with a partial ramus of an immature individual of Nanotragulus
and with remains of several Carnivora.

X. Sinclairomeryx, new genus, while paralleling the smaller Aleto-
meryx in slender subhypsodont molars and reduced to much reduced pre-
molars, notably differs from the latter in the slender and curved, paired
postorbital horn-pedicles, elongate nasals, nasal bosses and deep maxil-
lary pits. The genus and species are based on one of several partial
crania secured from Thomson Quarry by Jack Wilson long after these
pages had gone to press. The type is an unusually beautiful cranium,
lacking only the premaxillwe and tips of nasals. The genus previously
had been known to the writer alone by a series of mandibular rami from
the same beds. The genus is named in memory of William J. Sinclair,
one of the original investigators of these beds and the describer of Dre-
panomeryx of the same area. In a few unworn dentitions the "Palao-
meryx" fold is traceable, though only in most rudimentary condition.
The p4 anterior fossette is unformed; the molars are very deer-like,
though the crowns are somewhat shorter and broader and the lobes less
deeply incised than in modern deer. While the cheek tooth series is
taller, the diastemata lengths approximate those in Bouromeryx
milleri (actual m3 lengths vary from near that of the latter to larger
than Procranioceras skinneri), the molars are lighter built and longer an-
teroposteriorly, the premolars are notably reduced and the jaws slenderer
than in the latter. William D. Matthew (1924) places a similar man-
dibular ramus from the Sheep Creek type locality under a species of
"Dyseomeryx," the small genotypic species of which (see above) here is
considered to be synonymous with Aletomeryx. It is very probable that
the present species and the type of Blastomeryx (Dyseomeryx) riparius
(A.M.18956) may represent one and the same form. The Sheep Creek
form is represented in the new Jack Wilson collection by the above-men-
tioned partial skulls and a series of mature and a number of immature
rami with dpi-mi (erupting). It is interesting to find the dpl retained as
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in Dromomeryx. A maxilla secured at the type locality by Jack Wilson
in 1934, seems to evidence the retention of the upper canine. The teeth
of this specimen are suggestive of Aletomeryx remains in the University
of Nebraska collection from Marsland, Box Butte County. (While it is
possible that the Sheep Creek remains here divided between the species
and variants may represent individual or sexual differences within a
single species, the tentative recognition of the variants immediately calls
attention to the observed characters.)

The similarity (except for size) between the mandibular dentitions of Aletomeryx
and the mandibular dentitions referred to Sindlairomeryx and Yumaceras, indicate
(if the reference is correct) the impossibility of securing satisfactory interpretation of
such remains without knowledge of the born-cores and crania.

On the following pages the known cranial and mandibular remains of
the subfamily Aletomerycinae are listed under the two genera and
several species. The skeletal elements are considered in comparison
with those of the Dromomerycini section as a whole at the end of the
chapter, page 169 (see Fig. 25A). The second species tentatively enu-
merated under Aletomeryx may prove, as may the several Sinclairomeryx
species, to be respectively synonymous. Crania are figured (Figs. 16,
16A, 16B), illustrating among characters those of the premaxille, nasals
and horn-pedicle. The drawings show the small size of the Aletomeryx
horn-pedicle in the mature female and adolescent male, and the rela-
tively large size in the aged male and in the still larger type of A. mars-
landensis. The upper teeth are comparatively figured, Fig. 10, and the
lower, Figs. 5 and 7. Aletomeryx species (1)-(lb) are relatively smaller
and (lc)-(3a) relatively larger.

Summary of Named Species

IX. Aletomeryx Lull. (Harrison beds, in part.)
(1) Aletomeryx gracilis Lull, genotypic species, from Cherry County,

Nebraska.
GENOTYPE.-Skull, jaws and skeleton, Y.P.M.10732.

(la) Aletomeryx marshi (Lull), from Harrison beds, Nebraska.
TYPE.-Skull, mandible, etc., Marsh Coll., Y.P.M.10756.
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(lb) Aletomeryx gracilis, var., from Barbour-Hemingford Quarry,
Box Butte County, Nebraska.

ExAMPLE.-Right ramus, N.S.M.13-28-7-36.

(1c) Aletomeryx scotti (Matthew), from Garman "Loup Fork,"
Nebraska.

TYPE.-Frontal fragment, M.C.Z.17743. This paper, Fig. 16A.

(2) Aletomeryx lugni, n.sp., from Bridgeport, Morrill County,
Nebraska.

TYPE.-Right ramus, N.S.M.13-1-7-32. This paper, Figs. 4, 4A.

(3) Aletomeryx marslandensis, n.sp., from Marsland, Box Butte
County, Nebraska.

TYPE.-Part of cranial saddle with horn-pedicle, N.S.M.50-28-8-34.
This paper, Fig. 16.

(3a) (?)Var., from Dawes County, Nebraska.
EXAMPLE.-Skull, mandible and skeleton, N.S.M.1-11-8-36. This pa-

per, Fig. 25B (limb).

X. Sinclairomeryx, new genus. (Sheep Creek beds, in part.)
(4) Sinclairomeryx sinclairi, n.g. and sp., from Sioux County, Ne-

braska.
GENOTYPE.-SkUI, F:A.M.33791. This paper, Figs. 2, 16A.

(4a) (?)Sinclairomeryx riparius (Matthew), from type area,
Sioux County, Nebraska.

TYPE.-Left maxilla, A.M.18956. This paper, Fig. 10.

(4aa) Questioned variant from type locality.
EXAMPLE.-Right ramal fragment, F:A.M.31216. This. paper,

Figs. 5, 7.

(4aaa) Questioned variants or species, from Thistle and Long
Quarries, Sioux County, Nebraska.

ExAMPLE.-Left ramus, F:A.M.32469.

(5) Sinclairomeryx tedi, n.sp., from Dawes County, Nebraska.
TYPE.-Right ramus, F:B:A.M.32875.
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Detailed Lists of Types, Referred Specimens, and Synonymy

IX, ALETOMERYX LULL AND X, SINCLAIROMERYX, NEW GENUS

Aletomeryx, total available specimens, 255; numbered and listed, 192; uncata-
logued, 63. Sinclairomeryx, total available listed specimens, 126.

Reconstructions, Frontispiece, D, and Figure 1A

(See limbs, page 185 and Figures 25A, 25B, in part.)

(1) Aletomeryx gracilis Lull, genotypic species

From the (?)Middle Tertiary, Cherry County, Nebraska

Aletomeryx gracilis LULL, 1920, Amer. Journ. Sci. (4), L, p. 85, P1. I and Text-Figs.

GENoTYPE.-Skull. Y.P.M.10732 From talus slope near the
mouth of Antelope Creek,
northwestern part of Cherry
County, Nebraska.

Figured by Lull, 1920, P1. I
and Text-Figs.

COMPARATIVE MEASUREMENTS

Aletomeryx
gracilis

Y.P.M. Coll.
P2.... 5 mm.
pa.... 6.7
p4.... 9
mi... 12
m.... 13
mi... 16.8

Parablasto-
meryx
gregorii

F:A.M.31360
6.5 mm.
8.3
8.5
9
9.5
14.3

REFERRED.-

Partial skulls, jaws and
skeleton (composite), etc.,
of the Marsh Collection.

Humerus.
Radius......
Metacarpus..
Femur.......
Tibia........
Metatarsus...

(After Lull, '20, Parablasto-
Text-Figs.) meryx
A. gracilis gregorii
Y.P.M. Coll. F:A.M.31360

... (108) mm. 145 mm.
(120)
(117)
(140)
(170)
(138)

149
151
186
218
172

Y.P.M.10747, 10744, 10735, 10734, etc.

Some sixty specimens (exclusive of a large exhibition block with nu-
merous skulls and jaws as yet unprepared) were secured by M. F. Skinner
from vicinity of the type locality, as discussed under the genus in the
introductory statement, page 148. (And see Limb Section, page 185.)
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Eleven male skulls (grouped according to p'-m8 lengths):

Somewhat crushed skull
with moderate horn-
pedicles, p-m3 and pre-
maxilla. (M)
ptms = 52 mm.

Laterally crushed skull,
premaxilla, p2-m'. (w+)
p&ms = 51.3 mm.

Laterally crushed skull
withp-m3 and premax-
illa. (w+)
Skull, premaxilla, top
of cranium missing. (w)
Crushed skull with left
and broken right horn-
pedicles, p'-ml, no pre-
maxilla. (w)
Crushed skull with
small horn-pedicles, p'-
mi, no premaxilla. (m)

F:A.M. Posterior half skull with
partial horn-pedicle.

323!03IB Crushed skull with left
323&031 p'-m', right p4(br.)-m',
Figs.10,16 partial premaxilla. (M+)

Crushed skull with left32320 p-m' and right p'-m'.
(w)
Crushed skull with both

32302 horn-pedicles and p'-30in, and partial premax-
illa. (w+)

32293 p'-m' = 45 mm.

32301

32304

F:A.M.
32305

32315A

32315

32300
Fig. 16

Well-preserved skull
with horns, p2-ms, no
premaxilla; posterior
cranial characters well N.S.M.
shown. (M+) 1-13-7-34

Approximating F:A.M.32302.

Fifteen female skulls (grouped according to ml-ml lengths):
Crushed skull, no pre- F:A.M.
maxilla. (w) 32313
Tiny horn-nubs.
m] m' = (38) mm.

Crushed skull with right
p'-m'. (M)
Right tiny horn-nub.
ml-m = 36 mm.

32295

Crushed skull with right 32324
premaxilla and p'-ms. Fig. 16
(M+) (premaidla)
(Horn-nubs not showing.)
mn mJ$= 35.8 mm.

Skull with short, slender
horn-pedicles, pL-m', pre-
maxilTe missing. (w)
ml-m3 = 33.8 mm.

Skull with premaxillse and
pL.ms. (w+)

32322
Fig. 16

32316

Skull with partial pre- F:A.M.
maxilla and p4-m8. (w) 32318

Crushed skull with pre-
maxillae and p -ms.
(w++)
Partial skull with left
premaxilla and p--m'.
(w+)
(Horn area gone.)

Crushed skull with pre-
maxilke. (w++)

Small right horn-nub.
Crushed skull with p2-m8,
no premaxilla. (w)
Tiny left horn-nub.
ml-m = 32 mm.

Crushed skull with p2-mk.
(M)
ml-m3 = 30.5 mm.

32321

32306

32307

32319

32294
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Crushed partial skull with F:A.M.
pt-p4(br.), ml-ml. (w) 32296
Tiny left horn-nub.

Partial skull with p&-m'.
(M) Tiny left horn-nub.
Laterally crushed skull
with no premaxilla. (w+)

32297

32317

Crushed skull with left F:A.M.
horn-nub. (w++) 32323
Fragmental maxille and
palates.

Csl of males (F:A.M. Fig. 16
Coil.). (32300A)

Eight skulls or partial skulls of adolescent females (grouped according to p4-m3
lengths):

Skull with p2-rm3, no pre- F:A.M.
maxilla. (M) 32310
Tiny horn-nubs. Fig. 16
p4'mB = 41.5 mm.

Skull with p2-m3, no pre-
maxilla. (M) 32311

(Horn-nubs not showing.)
p4-M3= 41 mm.

Skull with p2-in3, no pre-
maxilla. (M) 32312

Horn-nubs.
p4-Cm = (41) mm.

Crushed skull, palate and
part of occiput, right p8-
msand left p4-m8. (-M) 32314A

p4-_m = 41 mm.

Crushed partial skull with F:A.M.
left p4-m3 and right p4-
ml. (-M) 32314
p4m3 = 40.7 mm.

Crushed skull with right
horn-nub, right p'-m' and
left p2-p4. (M)
p4ml = 40 mm.

Crushed skull with pLm3.
(-M)
Right horn-nub.
p'-m3 = 39.6 mm.

Crushed skull with p2-m3,
no premaxilla; atlas. (M)
p4-m3 = 39 mm.

32308

32298

32292

Four immature maxillary dentitions:
Palate with dp2-ml.
Partial skull, dp2-ml.

32283 Left fragment, dp-ml.
32284 Right fragment, dp2-dp4.

Nineteen mandibular rami (grouped according to series lengths):
Partial mandible with
symphysis, p2-m'. (m)

P4-10 mm.
Left ramus with symphy-
sis and pr-ms. (M)

p4 = 8.8 mm.

Left ramus with symphy-
sis and pi-ma. (-M)
Mandible with symphysis,
Is (erupting), P2'm3. (m)
P = 8.8 mm.

32286
Fig.

Left ramus with symphy-
sis, Is and p2-m,. (-M)

P4 = 8.4 mm.
32326 'Partial left ramus with
Fig. 7 symphysis, p3-m8. (-M)

P4 = 9.4 mm.
Partial left ramus with

32325 dp4 about to fall and pr-
mi. (-M) (Marked "see

32287 skull and limbs.")

32309
32285

32330

32331

32332
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Mandible with symphysis
and pr-ma. (M+)

P4 = 8.5 mm.
Left ramus with symphy-
sis, /Is and p2 alveoli and
ps-m3. (w)
p = 9 mm.

Adolescent mandible with
symphysis, /Is, p2 alveoli,
p3-mx and partial skull.

P4 = 9 mM.
Mandible, p2-ma. (w)

P4 = 9.7 mm.

Right ramus with sym-
physis and p2-ms. (w)

P4 = 8.5 mm.
Left ramus with symphy-
sis and p2-ma. (w)

Three immature rami:

Right ramus with dp3-mi.
Left dpi alveolus and dp2-
MI.

F:A.M.
32272 Left fragment, pr-ma. (-M)

P4 = 8.8 mm.
Left fragment, p4-ms. (w)

P4 = 8.8 mm.
Right ramus with sym-32328 physis, /C and Ia erupt-
ing and p2-m3. (-M)

P4 = 9 mm.

32327 Crushed left ramus with
symphysis, p2-m3. (-M)

P4 = 8.8 mm.
32329

Left ramus with symphy-
sis with all alveoli and
P2-i3. (w)

32288 p, = 8.5 mm.

32289

32291
32291A
Fig. s

Right fragment with P2-
ma. (w+)

P4 = 7.6 mm.

Left dp2-ml.

F A.M.
32335

32336

32334
Fig. 16

32333

32290
Fig. 5

32337

32291B

(See Limb Section, page 185.)

QUESTIONABLY REFERRED FROm DAWES COUNTY, NEBRASKA.-
Four mandibular fragments with A. gracilia-sized teeth have been collected by T. Galusha,

1936-36, from B Quarry, Dawes County, where they were associated with similar-sized but shorter-
crowned and unreduced-premolared dentitions of Barbouromeryx. See right ramus with p2 alveolus
and pa3-in, (M), F:B:A.M.32847 and specimens, F:B:A.M.32848, 32873E, 32848A.

(la) Aletomeryx marshi (Lull)

From the Harrison of Nebraska

(See discussion under A. gracilis, page 149.)

-Bimnteryxmarshi LULL,. 1920, Amer. Journ. Sci. (4), L, p. 125, Fig. 25.
Blastomeryx (Dyseomeryx) marshi (LuLL), MATTHEW, 1924, Bull. Amer. Mus. Nat.

Hist., L, p. 196.
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TYPE.-Fragmental skull with
wom teeth, large C/ alveoli,
and reduced horn-pedicles,
etc.

(?)REFERRED.
Skull, jaws, ? 9.

Y.P.M.10756 Yale College Expedition of
1873.

Figured by Lull, 1920, Fig. 25.

Y.P.M.10937
As figured by Lull, B.L. approximates (162)'mm., and series (56) mm.

p' 6.5mm. ml = 10mm. pg - 5mm. ml = 9mm.
p3 = 7 m'= 13 ps = 7 m -12.5
p4 = 7 ml 12.5 p4 = 7 ma = 17.5

Length of diastema = 37.5

REFERRED.-
Two specimens collected by Albert Thomson from the Harrison, three miles

northeast of Agate, and referred to Dyseomeryx mar8hi (Lull) by Matthew, 1924, Bull.
Amer. Mus. Nat. Hist., L, p. 196:

Portion of right side of cra- A.M.14264
niun showing rudimentary
postorbital horn-core, p'-
ms; and ramus with ml-ma.
(w)
Partial skull with p2-m';
and nearly complete mandi-
ble with /Is, p2-m,. (w)

A.M.14264A

(See skeletal elements (A.M.14264) associated with above skulls, Dromo-
merycine-Aletomerycine Limb Section, page 186, and Fig. 25A.)

In specimen A.M.14264 there is a rudiment of a postorbital horn which in its
crushed condition probably appears of larger than actual size. The noticeably pos-
terior position of the orbit is presumably largely an accompaniment of advanced age.
The diastema is moderately short and the premolars somewhat small relative to the
greatly worn molars. Teeth, metapodials and tibia, so far as may be observed, are
all suggestive of Aletomeryx. Slender but complete laterals were retained in the
manus of A.M.14264A.

(lb) Aletomeryx gracilis, Var.

From Barbour-Hemingford Quarry, Box Butte County, Nebraska, 1936

(Not cited on Table I)
N.8.M.

ExAMPLE.-Right ramus with p-ma(erupting) ............. 13-28-7-36
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QUESTIONABLY REFERRED.- N.S.M.
Right fragment with m1(br.)-ms...................... (M++) 29-28-7-36

Left fragment with m2(br.), m,........................ (w) 15-28-7-36

MAXILIA

Right fragment with m2, m ......................... ) 21-28-7-36

Smaller specimens from the same locality closely approximate A. gracilis in size
and might best be referred to that species:

Right ramus with symphysis and pr-ms............... (M) 1-28-7-36

Twenty-five riimal and four maxillary dentitions, N.S.M. Coll. Four metacarpi
(see page 186) are only very slightly heavier than the largest A. gracilis.

Larger species (lc)-(3a):

(lc) Aletomeryx scotti (Matthew)
From Garman "Loup Fork," Nebraska

(See discussion under A. gracilis, page 152.)

Blakomery COPE, referred ScoTr, 1890, Bull. Mus. Comp. Zool., XX, p. 76. (Figs.
7, 8 and 9B are of detached limbs-see footnote1.)

Blastomeryx (Dyeomeryx) scotti MATTrPw, 1924, Bull. Amer. Mus. Nat. Hist., L,
p. 195.

TYP-.-Fragment of frontal M.C.Z.17743 Garman collection.
bone with rudimentary horn- This paper, Fig. 16A.
core.

(2) Aletomeryx lugni, new species
From Bridgeport, Morrill County, Nebraska

QUARRY N.S.M.
TYPE.-Right ramus with diastema, ps-p4 alveoli and (w) 3 13-1-7-32

ml-ms........................................ Fig. 4, 4A

REFERRED.-
FOUR RAMI

(tending larger than type)
Left ramus with diastema, p2 roots and pi-ms(br.)... (w) 3 14-1-742

1 The number M.C.Z.17743 includes, besides the above supra-orbital fragment, a left ramus with
dpi-ms, and limb elements of three different individuals, which are cited in the Merycodontini Di-.
vision of this report under Cosoryx furcatus in the Limb Section, page 460.
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QUARRY N.S.M.
Left pg alveolus and broken p-Ins............... (w) 3 9-1-7-32

Right pr-ps alveoli and p4-ma................... (w) 3 8-1-7-32

Right pr-p8alveoli and p4-m ................... M) 2 30-27-9-33

TWO IMMATURE RAMI
Right dps-mi.1-2-7-34
Rightdp-m..3 19-2-7-34

TWO IMMATURE MAXILIE

Right dp3-m.3 19-2-7-34
Left dp-dp.3 19-2-7-34

See Limb Section, page 186, for metatarsi, N.S.M.6- and 7-1-7-32.
(In length approximating smaller specimens of Sinclairomeryx riparius from

Snake Creek.)

(3) Aletomeryx marsiandensis, new species
From Marsland, Box Butte County, Nebraska

This most interesting species is larger than A. gracilis and smaller than S. ri-
parius. The only known horn-pedicle resembles, but is considerably taller than, the
largest A. grailis pedicle. Cranial characters, as seen in the crushed skull of a fe-
male with rudimentary horn-bosses, parallel those of the smaller Aletomeryx. The
premaxillary tips are broad, spatulate, and the vertical branches narrow and ex-
tended, there are no Csl, the nasals are of moderate length and deeply indented,
there is no sagittal crest. The specimens were collected by Messrs. Schultz, Meade,
Rathbun and Franzan, and placed at the writer's disposition through the courtesy of
Dr. E. H. Barbour.

TYPE.-TOP of cranium retaining outline of orbits and both N.S.M.
horn-pedicles, leftbroken. Fig. 16 50-28-834

REFERRED.-

Female cranium, slightly broken posteriorly, with rudi-
mentary horn-bosses, and left ramus; dentition com- (w++) 1-13-6-35
pletely represented.Fig. 16A

Left maxilla with p4-m3(erupting), etc.8-24-8-34
Right maxilla with p3(br.)-m3(erupting). (Possibly of
above individual.).41-284-834

Left p2m3..........................................

162 [Vol. LXIX

(w) 45-2-8-34



Frick, Horned Ruminants. I-Cervida1

Fragment of posterior cranium with small horn-pedicle,
left maxilla with p2-m3, mandibular portions with p2-
m3 (p4 large).....................................

Left ramus with symphysis and p2-m8..................

Left ramus with diastema and p4-m3.................

Right ramus with symphysis and m2(br.)-m3..........
Right ramus with p2-m3............................
Left and right partially broken m1-ma(erupting).......
Fragment with left p2-m2(br.) (p4 large)...............

Fragment with left p2-m1...........................

Smaller-sized:
Rightp2 M2.......p.........................
Right ramus with P2-n13 (p2 very small)...............

Left m1(br.)-mS..................................

Immature specimens:
Left maxilla with dp2-m2(br. and erupting)............
Right maxilla with dp3(br.)-ml(erupting).............

Left dp4...........................................

Left dp2-m1(erupting). (In smallness of dp2-dp3, re-
sembles Sheep Creek A.M.18959.).................

Left dp2-m1(erupting) ...........................

Left dp2-dp4.......................................
Left dp2-dp4(br .)...................................

(-M)
(M)

Figs. 4, 4A
(w)
(w)

(M)
(-M)

(M)
(w+)

N.S.M.
5-18-7-34
5-18-7-34

44-11-7-35
13-19-7-35

5-18-7-34
5-18-7-34
1-24-8-34
8-22-8-34

(M) 46-28-8-34
(w) 11-24-8-34

(w) 52-28-8-34

13-24-8-34
11-28-8-34
12-24-8-34

7-14-8-34
37-28-8-34
35-28-8-34
12-28-8-34

See Limb Section, page 186, for a longer and a shorter metacarpus.
(Metapodials not as heavy as B. trigonocorneus. No longer but slightly

heavier than Sinclairomeryx riparius.)

(3a) (?)Aletomeryx marslandensis, Var.

From 15 Miles Northeast of Marsland, Dawes County, Nebraska

EXAMPLE.-A remarkable specimen, including well-preserved hornless
skull, mandible, dentition complete, and nearly complete skeleton.
p4 iS large relative to greatly reduced P2-PS. Right and left manus
retain slender but complete metacarpals II and V. Collected by N.S.M.
Grayson Meade. (Not included in count.)........... Fig. 25B . 1-11-8-36
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(4) Sinclairomeryx sinclairi, new genus and species
From Thomson Quarry, Sioux County, Nebraska

GENOTYPE.-Skull, complete
save for premaxille and
left mnaxilla, exhibiting
paired postorbital horn-
pedicles, paired nasal ex-
crescences and p'-m'.
(w) [See under (4a).]

RmFERRED.-

Partial skull (nasals and
premaxille missing) with
portions of right and left
horn-pedicles and mt-m'.
(w)
Portion of cranium with
right and base of left hom-
pedicles.
Portion of skull with left
horn-pedicle.
Frontal saddle with both
horn-pedicles.
Portion of frontal with
proximal one-half left
horn-pedicle.

(Immature.)

Detached right horn-pedi-
cle.
Female skull (lacking na-
sals and premaxilla) with
paired postorbital rudi-
mentary horn-nubs, p'-
M3. (m-++) Molars of
larger size than in preced-
ing specimens.

F:A.M.33791 1936.
This paper, Figs. £, 16A.

F:A.M.33730

F:A.M.33792

F:A.M.33793

This paper, Fig. 16B.

This paper, Fig. 16B.

This paper, Fig. 16B.

F:A.M.33794

F:A.M.33795 This paper, Fig. 16B.

F:A.M.33731 1933.

F:A.M.33790 This paper, Fig. l6A.

5EVEN RANa

Right ramus with symphysis and p,-mn ................... (w+)

Left fragment with pr-mr ................................. (M+)

Fig.
Left fragment with pa-im ................................ (M+)

Right fragment with pr-mA(br.).......................... (M)

Partial left ramus with ml-mn, etc. alveoli................. (M)
Right ramus with symphysis and ps-m,. (Molars less large.). (M+)

F:A.M.
33727
31386

31387
A.M.
20531X
18958X
20531
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Right ramus with p2-m3 (molars smaller and approximating (w) F:A.M.
A.M.18958, S. riparius, ref.); angle, etc., preserved....... Fig. 16B 33728

Limb elements may possibly be represented in the series listed under S. riparius,
page 187.

(4a) (?)Sinclairomeryx riparius (Matthew)

From Type Area, Sioux County, Nebraska

While the premolars of the type maxilla of (?)S. riparius seem to be smaller-
proportioned than in the type cranium of S. sinclairi, the latter eventually may prove
to represent the same form as S. riparius, which would then take precedence. The
molars of the mandibular rami listed below are smaller than in the case of the speci-
mens listed under S. sindlairi.

Ramus possibly slighter, postsymphysis to anterior ml distance possibly shorter,
and premolars, especially p3, less reduced, versus S. riparius, var.

Blastomeryx (Dyseomeryx) riparius MATTHEW, 1924, Bull. Amer. Mus. Nat. Hist.,
L, p. 197, Figs. 58, 59.

TYPE.-Left maxilla with p2-
m8. (M)

A.M.18956 From Stonehouse Draw,
Sheep Creek, 1922.

Figured by Matthew, 1924,
Fig. 58; this paper, Fig. 10.

REFERRED FROM STONEHOuSE DRAw, COLLECTED BY ALBERT THOMsON, 1922-25
[A.M. NUMBERS] AND JACK WILSON, 1933-34 [F:A.M. NuMBERS].-

Left ramus with symphysis A.M.18958
and p2-ma. (m)
Matthew "paratype."

Right ramus with sym-
physis and pa-ma. (M+)
Partial left ramus with
p2-ms. (M)

Figured by Matthew, 1924,
Fig. 59; this paper, Figs.
5, 7.

NINE RAMI, ETC.

A.M. Right fragment with p4-
21476 m2 and alveoli of /ps.

(M)

18958W
Left ramus with p2 alveo- F.A.M.
lus and Pa-m3- (M+) 31222

Partial right ramus with
P2 alveolus, pr-m3. (M+) 31217

Left fragment with ps-p4.
Right ramus with dia-
stema, pr-ma. (w)
Two badly worn speci-
mens.

A.M.

20531A
18958Z
F:A.M.
31390

31391-2

THREE MAXILLZ

Portion of left maxilla
with p4-m, alveoli of p2-
p3 and indication of re-
tention of C/. (-M)

F:A.M.

31246

Left maxilla with p3-m3.
(M+)
Fragment with p2-ml.
(w)

A.M.
18957

18957A
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Slightly smaller:
THREE RAMI, ETC.

Right ramus with sym-
physis, /Is alveoli, pg-m3.
(M)
Left ramus with diastema
and p2-m3. (w)

F:A.M.
31247
Fig. 5

Left fragment with sym- F:A.M.
physis, pg alveolus, pg-m3
(erupting). 31247A

Three badly worn speci- 31579A,
31382 mens. B, C

IMMATURE INDIVIDUALS

The Stonehouse Draw collection contains a number of rami with milk teeth
which are apparently referable to the species. A certain size variation, as remarked
above, is noted in the /dps.

SIXTEEN RAMI

Right dpr-mi(erupting).

Right dp-mg(erupting).
Right dpl-dp4.
Right dps-m1(erupting).

Right dp3-m1(br.).
(dp3 apparently smaller.)

A.M.
18845

F:A.M.
31220

Right dp1-min(erupting).

Four immature rami.
31219 Two smaller immature
I1 9AA left rami.

A.M.
20531B

Left dps-ml (erupting).
(dps somewhat heavier.)

Three fragments.

A.M.
18959
Fig. 3

18959

18959

18959X

18959

TWO MAXILLME

Right maxilla with dp2- F:A.M.
ml(erupting). 31221

Left maxilla with dp8-
dp4(br.).

A.M.
18957Y

(For limb elements referred to this species and the following variants, see Limb
Section, page 187.)

(4aa) Questioned Var.

From Type Locality, Sioux County, Nebraska

Characterized by notably small premolars versus (?)S. riparius. The size range,
as gauged in the m8, was about the same as in the species.

ExAMPLE.-Right fragment
with p4-m3(erupting).

F:A.M.31216 From Thomson Quarry,
Stonehouse Draw, 1933.

This paper, Figs. 5, 7.
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REFERRED.-
Four specimens collected by Jack Wilson from the type locality:

Right ramus with dia- F:A.M.31214 1934.
stema, p&(br.)-m3. (M+)
Left ramus with diastema, F:A.M.31223 1934.
P2-m8. (M+)
Left fragment, p4-ms. (M) F:A.M.31224 1934.

Right fragment with P4- F:A.M.31215 1933.
ma(br.). (w)

(Smallest p4.)

Two fragments collected by Albert Thomson in the same general locality:
Right fragment with p4- A.M.18958U 1922.
ma(erupting).
Right ramus with sym- A.M.18958B From (?)Sheep Creek beds,
physis and p8-m,. (m+) 1922.

This paper, Fig. 7.
(The specimen is somewhat 'intermediate to the above and S. riparius proper.)

(4aaa) Questioned Vars. or Species
From Thistle and Long Quarries, Sioux County, Nebraska

REFERRED FROM THISTLE QUARRY, 1935-36.-
Detached right horn-pedicle (?adolescent, tip ?slender) .... Fig. 16B
Portion of left horn-pedile..........................

F:A.M.
33738
33732

Molars approximating in size Thomson Quarry specimens:
Right ramus with symphysis and p2-m3(lacking heel)......
Right fragment with m-ms............................
Left ramus with symphysis and p2-m3...................

(M) 33020
(w) 33020A
(M+) 33021

REFERRED FROM LONG QUARRY, 1935.-
A distinct species is probably represented by specimens from Long Quarry in

which the teeth are of smaller size than in the above Thomson Quarry specimens, and
seemingly more nearly approximating Aletomeryx of the Bridgeport Quarry.

F:A.M.
Left ramus with p4-ms................................. (w) 32469
Right dp4-ml ........................................ 32469A
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(5) Sinclairomeryx tedi, new species

From Ginn Quarry, Dawes County, Nebraska

The remains from Ginn Quarry, collected by Ted Galusha in November, 1935,
include a series of fragmental mandibular rami in which the molars are of larger size
but the premolars proportionately smaller than in Barbouromeryx trigonocorneus.
The teeth are slightly heavier but of very similar proportions to the above specimens
from Long Quarry. In the immature dentition the dp2-ml, while larger, are of much
the proportions of Aletomeryx and but very slightly smaller than a specimen from
Long Quarry, which itself is moderately suggestive of the Sioux County A.M.18959.
In several of the Dawes County immature specimens the dpi alveolus tends to be
slightly separated from the dp2. As compared to an immature Bouromeryx, while the
dp4 may be approximately the same length, the dp2-dps and ml are notably smaller.

TYPE.-Right ramus with diastema and p2-m8a ............ (M+)
F:B:A.M.
32875

REFERRED FROM TYPE LOCALITY.
Right ramus with p3(br.)-ms.......................
Left p4-m2.........................................
Left ramus with pC-m3(erupting)...................
Left ramus with pr-ms(erupting)....................
Left ramus with m1(br.)-m..........................
Left ramus with symphysis and p2-m3....... Fs.4, 4A
Left ramus with symphysis and p-m2-.................
Left ramus with symphysis and p2-m2.................
Left p2-me......................................
Left ramus with pcms and angle.....................

Several maxillary specimens including:
Right p4-m'.......................................
Left p-m'.........................................

Immature rami:
Left dp2-m1(erupting) ............................
Left dp2-ml (detached dpi alveolus)...................
Left dps-m........................................
Left dp3-m.........................................
Left dps-m........................................
Right dpr-mi......................................
Left dp-dp.......................................

See Limb Section, page 187.

(w) 32876
(w+) 32876A

32877
32877A

(M) 32877B
(w+++) 32878
(w+++) 32878A
(w+++) 32878B
(w++++) 32878C
(w++l l+) 32878D

(M+) 32866
(w+) 32866A

32867
32867A
32867B
32867C
32867D
32867E
32867F
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DROMOMERYCINE AND ALETOMERYCINE LIMB ELEMENTS

Figures 17, 18; and (in part) 25, 25A, 25B

Statement
The collections contain certain detached and a few associated limb

elements of relatively heavy proportions. The several cases where such
elements are directly associated with skulls, partial skulls, or dentitions,
have been useful in the interpretation and tentative allocation of the
detached specimens-see detailed lists (page 176). The specimens
cover a considerable range in size. Certain of the more typical examples
are figured. The largest form is represented by a Yuma County meta-
carpus referred to Yumaceras, n.g., the smallest by the Aletomeryx
remains. The Dromomeryx borealis type limbs and the elements re-
ferred to D. whitfordi and to Rakomeryx species from Nevada and Oregon
are of only slightly smaller dimensions than the largest. Remains of
more moderate size include a Rakomeryx metatarsus from Barstow,
and the specimens from Sioux County, Nebraska, hypothetically inter-
preted as the male of Cranioceras unicornis. A fourth group is repre-
sented by the Montana Subdromomeryx antilopinus type, by moderate
specimens referred to Cranioceras unicornis from Sioux County, Ne-
braska, by the slightly smaller elements allocated to C. (P.) skinneri,
n.subg. and sp., by the associated limbs of the Rakomeryx female (and
the questioned A.M.8132A, a distal end of radius from Montana) and by
elements doubtfully referred to Bouromeryx, n.subg. The larger of the
elements grouped under Sinclairomeryx riparius form a fifth size group.
A sixth and still smaller group is exampled by the limbs of the Barbouro-
meryx genotype, and by certain detached elements from Sioux County of
smaller size than the last, which are allocated to S. riparius. Seventh
and eighth size groups are seen in the Aletomeryx elements. The reten-
tion of extremely slender but complete metacarpals II and V is so far
exampled in but one specimen.'

I (?)Aletomeryx marslandensis, pp. 163, 186, N.B.M.1-11-8-36. Fig. 25B.
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FIG. 17. Yumaceras, n.g., Dromomeryx Douglass and Craniocera= Matthew,
comparison of referred limb elements from the Late Tertiary of Colorado, Mon-

tana and Nebraska.
X i. (See legend, page 174.)
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Genera and Species Relisted
Some twenty-seven of the species and subspecies seem to be repre-

sented by limb elements; *where the association is definite, the species
are starred. (Compare species summaries, pages 81, 101, 111,128, 138,
143, 154, and see measurement table, page 172. Numbers in parentheses
refer to species in the preceding discussion of dentitions.) Examples of
the limb elements, as previously observed, are comparatively shown in
Figs. 17, 18, and (in part) 25, 25A, B, versus a metatarsus of the An-
tilocaprine Texoceros, n.g. (A.M.22473, Fig. 18), and certain Blasto-
merycini.
The limb size groups, as here used, are distinct from Limb Size Groups

i-vIII of the Blastomerycine-Merycodontine subfamilies, Aletomeryx
Size Groups vii-vIII approximating the Blastomerycine-Merycodontine
Size Groups iii-iv.

FIGS. 17 AND 18. Aletomerycini and Dromomerycini (and ?Texoceros), compari-
son of referred limb elements.

X i. Solid-line bracket indicates associated limbs; broken-line bracket indicates limbs
of more than one individual.

FIG. 17. Col.M.218, Yumacerasfigginsi, n.g. and sp., tentatively ref., left meta-
carpus, from Yuma County, Colorado.

(See page 184.)

C.M.1542 Dromomeryx borealis (Cope), ref., left radius and ulna, and right
metacarpus, from Montana.

(See page 181.)

F:A.M.31881, Dromomeryx whitfordi Sinclair, ref., right metatarsus, from Sioux
County, Nebraska.

(See page 182.)

A.M.18872 and F:A.M.31884, Cranioceras unicornis Matthew, ref., right meta-
carpus and left metatarsus, from Sioux County, Nebraska.

(See page 176.)

FIG. 18. F:A.M.31830 and 31325, Rakomeryx raki (or jorakianus), n.sp., ref.,
left metatarsus and 9 right humerus, radius and metacarpus, from Green Hills,
Barstow, California.

(See also Figs. 8, 10A [mandible, maxilla of F:A.M.31325] and pages 180, 179.)

F:A.M.31873, Cranioceras unicornis Matthew, ref., right metacarpus, from Sioux
County, Nebraska.

(See page 176.)

P.U.10401, Subdromomeryx antilopinus (Scott), right metacarpus and left radius
(considered as of same individual as the type), from Deep River, Montana.

(See also Figs. 10, 14A [apparently associated dentition and skull] and page 182.)

F:A.M.31915, 31251 and 31918, Procranioceras skinneri, n.subg. and sp., ref., left
humerus, right metacarpus and metatarsus, from Devil's Gulch, Brown County, Ne-
braska.

(See also Fig. 12 [skull and mandible doubtfully associated with F:A.M.312511 and page 177.)
A.M.22473, (?)Texoceros altidens (Matthew), ref., right metatarsus, from Sioux

County, Nebraska.
(See pages 508, 518.)
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* = elements associated

I. Cranioceras MATTHEW (AND IA. Procranioceras, N.SUBG.)-LIMB SIZE GROUPS
III AND IV

(1) C. unicornis Matthew, from Sioux County, Nebraska. This paper, Fig. 17
(A.M.18872 and F:A.M.31884); Fig. 18 (F:A.M.31873).

(la) C. granti, n.sp., referred, from upper zone, Cherry County, Nebraska.
*(2) C. (P.) skinneri, n.subg. and sp., referred, from Devil's Gulch, Brown County,

Nebraska. This paper, Fig. 18 (F:A.M.31915, 31918 and 31251).
(3) C. mefferdi, n.sp., referred, from Cherry and Brown Counties, and (?)(3a) var.,

from Dawes County, Nebraska.
(4) C. dakotensis, n.sp., referred, from three miles east of Rosebud, South Dakota.
(5) C. teres (Cope), from Santa Cruz, New Mexico.
(6) C. pawniensis, n.sp., referred, from Pawnee Creek, Colorado.
(7) (?)C. clarendonensis, n.sp., referred, from Clarendon, Texas.

Species (4a) and (7a) are not represented by limbs.

II. Rakomeryx, NEW GENUS-LIMB SIZE GROUPS II AND III ( 9 IV)
*(1) or (2), R. raki (or jorakianus), n.sp., referred, from Green Hills, Barstow, Cali-

fornia. This paper, Fig. 18 (F:A.M.31830 and 31325).
(4) R. species, from Virgin Valley, Nevada.
(5) R. gazini, n.sp., referred, from Oregon.

Species (3) is not represented by limbs.

III. Dromomeryx DOUGLASS-LIMB SIZE GROUP II

*(1) D. borealis (Cope), referred, from Montana. This paper, Fig. 17 (C.M.1542).
(2) D. pawniensis, n.sp., referred, from Pawnee Creek, Colorado.
(3) D. whitfordi Sinclair, from Sinclair and Antelope Draws, Sioux County,

Nebraska. This paper, Fig. 17 (F:A.M.31881).

IIIA. Subdromomeryx, NEW SUBGENUS-LIMB SIZE GROUP IV+ TO V

*(4) S. antilopinus (Scott), from Montana. This paper, Fig. 18 (P.U.10401).
(4a) S. scotti, n.subg. and sp., questionably referred, from Sioux County,

Nebraska.
Species (4b) is not represented by limbs.

IV. Bouromeryx, NEW SUBGENuS-LIMB SIZE GROUP IV
(lb) B. nebrascensis, n.sp., referred, from Echo Quarry, Sioux County, Nebraska.
(1d) (?)B. pseudonebrascensis, n.sp., referred, from Dawes County, Nebraska.

Species (1), (la), (laa), (lc), (2), (2a) and (3) are not represented by limbs.

V. Barbouromeryx, NEW GENUS-LIMB SIZE GROUP vi

(Dromomerycini Limb Size Groups v to VIII approximate Limb Size Groups I to Iv
of the Blastomerycini series.)
*(4) B. trigonocorneus (Barbour and Schultz), from Antelope Creek, Dawes County,

Nebraska. This paper, Fig. 25 (N.S.M.3-27-11-33).

VA. Probarbouromeryx, NEW SUBGENUS-LImB SIZE GROUP VI

(5) P. sweeti, n.subg and sp., referred, from Bridgeport Quarry, Morrill County,
Nebraska. This paper, Fig. 25A (N.S.M.29-27-9-33 and 36-27-9-33).

VB, Protobarbouromeryx, NEW SUBGENUS, VI, Drepanomeryx SINCLAIR, AND VII,
Matthomeryx, NEW SUBGENUS, are not represented by limbs.

17519371



Bulletin American Museum of Natural History

VIII. Yumaceras, NEW GENUS-LIMB SIZE GROUPS I AND IV
(1) Y. .figginsi, n.g. and sp., (?)referred, from Yuma County, Colorado. This paper,

Fig. 17 (Col.M.218).
(lb) Y. species, from Clark County, Kansas.

(2) Y. falkenbachi, n.sp., referred, from Guymon, Texas County, Oklahoma.
(2a) Y. falkenbachi, var., from Miami Quarry, Texas.
Species (la) is not represented by limbs.

IX. Aletomeryx LULL-LIMB SIZE GROUPS VII AND VIII
(Metapodials are intermediate to Size Groups II and III of the Blastomerycine

series.)
(1) A. gracilis Lull, from Cherry County, Nebraska. This paper, Fig. f5A (F:A.M.

31931 and 31932); Fig. 25B (F:A.M.32248).
(la) A. marshi (Lull), referred, from Cherry County, Nebraska. This paper,

Fig. 25A (A.M.14264).
(lb) A. gracilis, var., from Box Butte County, Nebraska.

(2) A. lugni, n.sp., referred, from Morrill County, Nebraska.
(3) A. marslandensis, n.sp., referred, from Box Butte County, and (3a) (?)var., from

Dawes County, Nebraska. This paper, Fig. 25B (N.S.M.1-11-8-36).
Species (lc) is not represented by limbs.

X. Sinclairomeryx, NEW GENuS-LimB SIZE GROUPS V AND VI
(4a) (?)S. riparius (Matthew), and vars., referred, from Sioux County, Nebraska.

(4aaa) Questioned vars. or species, from Sioux County, Nebraska.
(5) S. tedi, n.sp., referred, from Dawes County, Nebraska.

Detailed Lists of Limb Elements of the Above Genera and Species

I. Cranioceras MATTHEW (AND IA, Procranioceras, NEW SUBGENUS)

(1) C. unicornis Matthew
From Sioux County, Nebraska

The male hypothetically exampled by specimens of smaller size than D. whit-
fordi, and larger size than S. antilopinus. (Specimens may represent in part small
individuals of D. whitfordi.)

EXAMPLE.-Right metacarpus, A.M.18872 From Sinclair Draw, 1921.
197 mm. This paper, Fig. 17.

Left metatarsus. F:A.M.31884 From Quarry No. 1, 1932.
This paper, Fig. 17.

Calcaneum. F:A.M.31885 From E. Sinclair Draw, 1933.

The female is apparently exampled by several moderate-sized specimens.

ExAmPLE.-Left metacarpus. F:A.M.31870 From W. Sinclair Draw, 1932.
Two left metacarpi. F:A.M.31871 From E. Sinclair Draw, 1933.

and 31872
Right metacarpus, 183 mm. F:A.M.31873 From E. Sinclair Draw, 1932.

This paper, Fig. 18.
Calcaneum and two astra- From Snake Creek area
gali.
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(la) C. granti, n.sp., referred

From Upper Zone, Cherry County, Nebraska

To this species are allocated a series of metacarpi (see F:A.M.31925 and 31926)
of heavier and shorter proportions than typical Cranioceras granti and nearest ap-
proached by a specimen (F:A.M.31518) from Miami, Texas. MRore elongate ele-
ments from the same quarry, of smaller size than' Dromomeryx whitfordi and of larger
size than Subdromomeryx antilopinus, resemble a Sioux County Cranioceras referred
metacarpus, A.M.18872.

REFERRED.-
From Leptarctus Quarry, 1936 (more recently received specimens):

F:A.M.
Left radius............................................. 33716C
Three right and one left metacarpus (B = 193 mm.) ....... . 33717B-E
Two left and one right metatarsus (G = 207 mm.).......... 33718E, G, F

From Kat Quarry, 1931, 1933 and 1936:
Two right and one left radius............................. 33716, A-B
Two right (31925 = 179 mm.) and one left (193 mm.) meta-

carpus ............................................... 31925-7
One right and three left metacarpi (G = 185 mm.).......... 33717, A, F, G
Right tibia (crushed) .............. ....................... 33718H
Four left and one right metatarsus (33718 = 232 mm.) ........ 33718, A-D
Two right metatarsi, 212 and (213) mm. (slightly shorter than

C. mefferdi referred specimen)........................... 32070,32069
Two astragali........................................... 31923, 31248A

From Bear Creek, 1934:
Left metatarsus......................................... 32404
Two astragali........................................... 32404A, B
The largest metacarpus, F:A.M.33717B = 193 mm.; the smallest, F:A.M.31925

= 179 mm. The largest metatarsus, F:A.M.33718 = 232 mm.; the smallest,
F:A.M.33718G = 207 mm. (See Table III, page 172.)

(2) C. (P.) skinneri, n.subg. and sp., tentatively referred
From Brown and Cherry Counties, Nebraska

Eight examples from Devil's Gulch, Horse Quarry, Brown County:
Left humerus. F:A.M.31915 1933.

This paper, Fig. 18.
Right and left metacarpi, F:A.M.31251 1931.
174mm.; atlas and axis. This paper, Fig. 18 (right

metacarpus).
[See doubtfully associated skull and mandible, page 87 (this paper, Fig. 12)-

but limbs small, suggesting female-(metatarsi may be of two individuals). ]

Right metatarsus, 196 mm.

Right femur, (248) mm.
Four astragali.

F:A.M.31918 1933.
This paper, Fig. 18.

F:A.M.31929 1933.
F:A.M.31930A-D 1933.
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One example from Plum Creek, Brown County:
Left calcaneum and astraga- F:A.M.31917
lus.

Two examples from Valentine Quarry A, Cherry County, 1935 (tentative):
Right tibia. F:A.M.32088
Right metatarsus, 216 mm. F:A.M.31919

(3) C. mefferdi, n.sp., referred

From Cherry and Brown Counties, Nebraska

TENTATIVELY REFERRED.-
Left, 251 mm., and right
femora.

F:A.M.32397
and 32398

From Midway Quarry,
Cherry County, 1934.

QUESTIONABLY REFERRED.-
Distal end of right femur, F:A.M.31920 From Fairfield Creek, Brown
distal third of right tibia, County, 1928.
right metatarsus, 223 mm.,
calcaneum, astragalus, tar-
sals, and one 1st, two 2d and
two 3d phalanges. (Size
large-see C. granti.)
Left metatarsus, 217 mm. F:A.M.31928 From ?Quinn Quarry, Brown

County, 1927.
Left calcaneum. F:A.M.31921 From head of Moore Creek,

Brown County, 1930.
Astragalus. F:A.M.31922 From Pratt Ranch, north of

Johnstown, Brown County,
1930.

Four examples from Burge Quarry, Cherry County, 1935 (tentative):
Right metacarpus, 175 mm. F:A.M.32907
Right crushed metacarpus. F:A.M.32909

(Proportions approximating C. granti, F:A.M.31925.)
Two left metatarsi. F:A.M.31924, A

Larger = 215 mm.

(?)(3a) Var.

Tentatively referred specimen from Survey Quarry, Dawes County, 1935 (ap-
proximating, but heavier than F:A.M.31870):
EXAMPLE.-Left metacarpus, F:B:A.M.32858

183 mm.

(4) C. dakotensis, n.sp., referred
From Three Miles East of Rosebud, South Dakota

EXAMPLE.-Left metatarsus. A.M.22502
Very slightly larger and heavier, but near to Procranioceras skinneri
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(5) C. teres (Cope)
From Santa Cruz, New Mexico

ExAMPLE.-Distal one-half F:A.M.31690 1927.
right humerus.

(Slightly smaller than that referred to P. skinneri.)
Right tibia. F:A.M.31691 1925.
Partial calcaneum. F:A.M.31690A From green layer.
Astragalus. F:A.M.31690B From green layer.

(6) C. pawniensis, n.sp., referred
From Pawnee Creek, Colorado

EXAMPLE.-Left tibia (br.). F:A.M.31650 From Quarry Hi1.
(The specimen is larger than C. teres and about the size of S. antilopinus.)

Specimens from the Pawnee Creek area:
Two 1st, one 2d pha- F:A.M.31647A-H
langes, four astragali, tar-
sus.

(Possibly Dromomeryx, in part.)

(7) (?)C. clarendonensis, n.sp., referred
From Clarendon, Texas

EXAMPLE.-Left metatarsus, F:A.M.32453 1935.
190 mm.
Left radius (distal portion F:A.M.33023 1936.
crushed).
Calcaneum and two astra- F:A.M.32453A-C 1935.
gali.

II. Rakomeryx, NEW GENUS

(1) or (2) R. raki (or jorakianus), n.sp., referred

From Barstow, California

Size close to Devil's Gulch Procranioceras skinneri.

ExAMPLE.-Right and distal F:A.M.31325 From bottom of Green Hills,
one-half left humerus, right 1929.
and distal end left radius, This paper, Fig. 18 (right hu-
three carpals, right metacar- merus, radius and metacar-
pus, one 1st, one 2d and one pus).
3d phalanx.

(See associated hornless skull and mandible, page 104. This paper, Figs.
8, IOA.)
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Six specimens from the Green Hills, 1930-31:
Left metacarpus, 188 mm. F:A.M.31783 From Steepside Quarry, 1936.
Left metatarsus, 214 mm. F:A.M.31830 This paper, Fig. 18.

(Slightly larger than S. antilopinus.)
Right metatarsus and F:A.M.31828 From quarry above camp.
crushed right tibia of elon-
gate proportions.

(Metatarsus slender, approximate length of F:A.M.31830.)
Right partial tarsus, and F:A.M.31331 From Deep Quarry.
metatarsus.
Two partial 1st phalanges.
Astragalus.

F:A.M.31830A
F:A.M.31831

(4) R. species

From Virgin Valley, Nevada

Dromomeryx, species a, near borealis (COPE), MERRIAM, 1911, Univ. Cal. Pub. Bull.
Dept. Geol., VI, p. 280, Figs. 60a, b.

REFERRED.-Distal portion U.C.19417 Figured by Merriam, 1911,
left humerus, left radius and Figs. 60a, b.
ulna, left metacarpus (br.),
two 1st, two 2d and one 3d
phalanges.

Specimen apparently of large size. John C. Merriam (1911, p. 282) observes:
"In the limb figured (Fig. 60a) a section of the middle of the bone [metacarpus I was
missing... Without considering the missing fragment the length of this bone is
greater and the form more slender than that of the anterior metapodial figured by
Douglass." (Dromomeryx borealis.) (See measurement table.)

(5) R. gazini, n.sp., referred

From Oregon

EXAMPLE.-Distal one-third A.D
left tibia, and astragalus.

(Approximating D. whitfordi size.)

4.8204X From Cottonwood Creek,
1879.

III. Dromomeryx DoUGLASS

(1) D. borealis (Cope), referred

From Montana

(See Douglass, 1909, Ann. Carn. Mus., V, p. 465, P1. Lx, Figs. 1-4.)
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Elements associated with partial skull:
Distal two-thirds both hu- C.M.1542 Ficured by Douglass, 1909,
meri, both radii, left and P1. ix, Figs. 1, 2 (left fore-
proximal half right ulna, limb and manus); Fig. 4
left carpus and four right (right tibia)* this paper
carpals, both metacarpi, Fig. 17 (left radius ana
right tibia, distal one-fourth ulna, right metacarpus).
right calcaneum, astragalus
and tarsals, proximal two-
thirds right metatarsus, four
lst, three 2d and three 3d
phalanges, part of atlas, and
six cervical and four dorsal
vertebraD.

(The tibia is of the same length, but, like the partial metatarsus, is slightly
heavier than the same elements of Dromoneryz whiifordi from Snake Creek.
The partial humerus and the radius are longer and heavier, and the metacarpus
shorter and slenderer, compared to C.M.827.)

Elements associated with skull and ramus:
Right humerus, radius and C.M.827 Figured by Douglass, 1909,
metacarpus, part of p4liis P1. Lx, Fig. 3 (humerus).
and sacrum, five cervical and
five lumbar vertebrae.

(2) D. pawniens, n.sp., referred
From Pawnee Creek, Colorado

Partial metatarsus slightly larger than Nebraska specimen.

EXAMPLE.-
Three specimens from 6 miles N.E. of Pawnee Buttes, 1901:

Distal one-third right A.M.9450A
metatarsus.

(Approximating D. borealis.)

Calcaneum and astragalus. A.M.9450B and C

(3) D. whitfordi Sinclair, referred
From Sinclair and Antelope Draws, Sioux County, Nebraska, 1932-35

EXAMPLE.-
Right metacarpus, 210 mm. F:A.M.33001 From A.D. (Echo Quarry).
Left femur. F:A.M.31876 From W.S.D.
Two complete and distal F:A.M.31877-9 From E.S.D.
two-thirds portion of right
tibi2a.
Right and left immature tib- F:A.M.31880 From W.S.D., A.D.
iB. 31874
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Right metatarsus, 235 mm. F:A.M.31881 From E.S.D.
This paper, Fig. 17.

Distal end of metatarsus. F:A.M.31874A From A.D.
Eleven astragali. F:A.M.31882A-K
One calcaneum. F:A.M.31883 From W.S.D.

Note considerably smaller-sized elements here referred to Cranioceras unicornis
-may in part represent a small female of the above.

(?)Dromomeryx whitfordi, Var.

From Observation Quarry, Dawes County, Nebraska, 1936

EXAMPLE.-
Distal portion right hu- F:B:A.M.33774A
merus.
Right metacarpus (length F:B:A.M.33756
233 mm.; Size Group I).

(Approximating Yumaceras, Col.M.218.)
Right metacarpus (length F:B:A.M.33772
223 mm.; Size Group II).

(Question reference-much smaller than Observation Quarry F:B:A.M.33756
and slightly larger than Echo Quarry F:A.M.33001. May represent Mattho-
meryx.)

Left tibia (crushed). F:B:A.M.33774

IIIA. Subdromomeryx, NEW SIUBGENIUS

(4) S. antilopinus (Scott)
From Montana

Metacarpus slender and slightly longer than Devil's Gulch Procranioceras re-
ferred; moderately larger than Barstow hornless Rakomeryx elements, F:A.M.31325.
EXAMPLE.-Distal one-fourth P.U.10401 Figured by Scott, 1895, PI.

right and partial left hu- VI, Figs. 49, 51; this paper,
merus, partial right radius, Fig. 18 (left radius and
left radius and partial ulna, right metacarpus).
right and distal four-fifths
left metacarpus, partial right
and left femur, distal four-
fifths right and proximal one-
third left tibia, right calca-
neum, astragalus and tarsals,
partial right metatarsus,
three vertebrle, etc. frag-
ments.

(See apparently associated cranium, page 123. This paper, Figs. 10, 14A.)

QUESTIONABLY REFERRED.-
Distal one-third right radius. A.M.8132A
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(4a) S. scotti, n.subg. and sp. (questionably referred Long Quarry)

From Sioux County, Nebraska

From Greenside and Long (rare) Quarries: F:A.M.
Two right and one left humeri........................ 33010,A,B
Partial right and partial left humerus.................. 33010C,D
Distal half right humerus (Long Quarry)............... 33010E
Right and left radii (32014, Long Quarry).............. 32014, 33011
Left (165 mm.) and two right metacarpi ............. . 33012,A,B
Two right metacarpi (heavier than above and C [154 mm. ]

slightly shorter)..................................... 33012C,D
Two left femora..................................... 33013,A
Three left tibiae ...... .............................. 33014,A,B
Right tibia (heavier than above)...................... 33014C
Two right and one left (187 mm.) metatarsi..............31947,33015, 32830
One right and two left (B = 170 mm.) metatarsi (smaller

than above) ........................................ 33015A,B,C

IV. Bouromeryx, NEW SUBGENUS
(The questionably allocated limbs are larger and heavier and the mandibular

rami are smaller than in the case of S. scotti.)

(lb) B. nebrascensss, n.sp., referred

From Camp Site, Echo Quarry, Sioux County, Nebraska, 1934
F:A.M.

Distal one-third metacarpus (approximating in size C. unicornis) ...... 31875A

(1d) (?)B. pseudonebrascensis, n.sp., referred
From Observation Quarry, Dawes County, Nebraska, 1936

F:B:A.M.
Nearly complete right humerus (crushed).......................... 34009
Left radius .................................................... 34009A
Right metacarpus.............................................. 34010
Right metatarsus.............................................. 34010A
Right metatarsus ................ ............................. 33773

V. Barbouromeryx, NEW GENUS

(4) B. trigonocorneus (Barbour and Schultz)
From Antelope Creek, Dawes County, Nebraska

GENOTYPE (in part).-Skeletal N.S.M.3-27-11-33 From 3' mi. S., 91 mi.
elements, including left and W. of Hay Springs, S. side
partial right humerus, both of Antelope Creek.
radii, right and part of left This paper, Fig. 25.
ulna, left metacarpus, left
femur, tibia, tarsus, meta-
tarsus, two 1st, two 2d and
two 3d phalanges, ribs and
etc. fragments.
(See associated partial skull and rami, page 134. This paper, Figs. 2, 5, 7,10, 14.)
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VA. Probarbouromeryx, NEW su-BGENUS

(5) P. sweeti, n.subg. and sp., referred
From Bridgeport Quarry, Morrill County, Nebraska

Metatarsi intermediate between the longest and shortest S. riparius specimens.
RzFEREED.- QUARRY N.S.M.

Distal portion of right humerus..................... 1 76-25-6-35
Left metacarpus.................................. 2 29-27-9-33

Fig. S5A
Left metatarsus, 160 mm.......................... 2 36-27-9-33

Fig. I5A
Right metatarsus, 147 mm........................ 2 38-27-9-33
Two right partial metatarsi........................ 1 49-25-6-35

and 6-7-34
Two complete and one partial calcanea. 1 34-, 69- and

33-25-6-35
Seven astragali................................... 1 6-7-34,

35-, 72- and 136-25-6-35
Three 1st, one 2d and two 3d phalanges............. 1 6-7-34,

138-, 43-, 45-, 47-25-6-35 and 6-7-34
Smaller-sized:
Two astragai...................................

Two 2d and one 3d phalanges .....................

1 36- and
37-25-6-35

1 6-7-34

VIII. Yumaceras, NEW GENUS

(1) Y. figgini, n.g. and sp., (?)referred
From Yuma County, Colorado

ExAmPLE.-Left metacarpus. Col.M.218 This paper, Fig. 17.
(Length - 233 mm., versus Dromomeryx borealis metacarpus, 214mm.)

REFERRED.-
Right and left astragali.

Fro

EXAMPLE.-Left metacarpus,
238 mm.

Col.M.713/T

(lb) Y. species
m Clark County, Kansas

F:A.M.30914 From J. Dakin Quarry, 1936.

(2) Y. falkenbachi, n.sp., referred
From Guymon, Texas County, Oklahoma

ExAmPLE.-Two left astragali. F:A.M.32145, A
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(2a) Y. falkenbachi, Var.

From Miami Quarry, Texas

ExAMPiE.-Metacarpus. F:A.M.31518 1933.

The metacarpus is almost the size of the Kat Quarry specimen, F:A.M.31926;
is much heavier than Procranioceras of Devil's Gulch or Cranioceras of Sioux
County; and is slightly shorter and beavier than Subdromomeryx antilopinus
type. The specimen is very much smaller than (?) Y. figginsi referred specimen.

IX. AWtomeryx LuLL1

(1) A. gracilis Lull

From Cherry County, Nebraska

REFERRED.-Skeleton (com- Y.P.M. Coll. From talus slope near the
posite). mouth of Antelope Creek,

northwestern part of Cherry
County, Nebraska.

Figured by Lull, 1920, P1. I
and Text-Figs.

(See skulls and jaws, and comparative measurements, page 156.)

REFERRED FROm VicINrrY OF THE TYPE LoCALT.-
Right, two left and five par- F:A.M.32249, A; 32250, A, B; 32251, A, B
tial humeri.

Largest, F:A.M.32249 = 116 mm.; smallest, F:A.M.32251 = ((104)) mm.
Three right three left and F:A.M.32252, A; 32253, A-C; 32254, A; 32255
three partiai radii.

Largest, F:A.M.32252 = 139 mm.; smallest, F:A.M.32255 = 121 mm.
Four right, three left and F:A.M.31931 (Fig. 25A); 32248 (Fig. 6B1);
two partial metacarpi. 32256, B-D; 32257, A; 32258

Largest, F:A.M.31931 = 127 mm.; smallest, F:A.M.32258 = 115 mm.
Right, two left and one F:A.M.32259; 32260; 32261, A
?pair of crushed femora.

Largest, F:A.M.32259 = ((138)) mm.; smallest, F:A.M.32261A = (133) mm.
Two right and two left, and F:A.M.32262, A; 32263, A, B
one fragmental immature,
tibias.

Largest, F:A.M.32262 =- (174) mm.; smallest, F:A.M.32263A = 164 mm.
Seven right, seven left and F:A.M.31932 (Fig. 25A); 32264-8; 32269, A-C;
five partial metatarsi. 32270, A-C, AA; 32271, A-C

Largest, F:A.M.32264 = 141 mm.; smallest, F:A.M.32270AA = 129 mm.
Two distal portions of lat- F:A.M.32248A, AA
erals.
Twelve first and four third F:A.M.32248B-M and N, P-R
lateral phalanges.
Two distal portions of laterals (F:A.M.32248A, AA), two first (32248I, F) and

two third lateral phalanges (32248R, P), together with metacarpus (32248) and its
phalanges (32248S, T)-all unassociated-are figured, Fig. 25B.

1 See (?)Aletomeryz maralandenai8, var., N.S.M.1-11-8-36, pages 163,186. Fig. 55B.
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(la) A. marshi (Lull), referred

From the Harrison, 3 Miles Northeast of Agate, Nebraska

Right and left distal humeri, A.M.14264 This paper, Fig. 25A (left
left and proximal right ra- metacarpus and metatar-
dius and ulna, left carpus, sus).
left metacarpus with slender
fifth metacarpal attached,
left distal two-thirds femur,
left and distal one-half right
tibia, right and left tarsi and
metatarsi, four 1st, four 2d
and two 3d phalanges, etc.
fragments.

(Associated with partial crania, A.M.14264 and 14264A, see page 160.)
As compared to Parablastomeryx gregorii, F:A.M.31360, from Cherry County, in

A. marshi the metacarpus is slightly shorter versus the radius, the metatarsi slightly
longer as compared to the tibiae, and the metacarpus of the same length as the meta-
tarsus.

(lb) A. gracilis, Var.

From Barbour-Hemingford Quarry, Box Butte County, Nebraska, 1936

QUESTIONABLY REFERRED.
Two right and two left meta- N.S.M.23- to 26-28-7-36
carpi.
Etc. foot bones. N.S.M. Coll.

(2) A. lugni, n.sp., referred

From Bridgeport, Morrill County, Nebraska

REFERRED.-Two right meta- N.S.M.6- and From Quarry 3.
tarsi. 7-1-7-32

(Length = 152 mm., versus 160 mm. of Probarbouromeryx sweeti.)

(3) A. marslandensis, n.sp., referred

From Marsland, Box Butte County, Nebraska

REFERRED.-TWO left meta- N.S.M.5-18-7-34
carpi.

(Length = 148-156 mm.)
Right metacarpus. N.S.M.41-11-7-35
Right metatarsus, 169 N.S.M.5-26-6-35
mm.
Left metatarsus, 153 mm. N.S.M.8-8-6-35
Several partial limb and numerous foot bones, N.S.M. Coll.

A skull, mandible and skeleton, N.S.M.1-11-8-36, of a female from the Middle
Tertiary of Box Butte County (kindness of Professor Barbour) is of remarkable in-
terest in witnessing the retention in this early deer of metacarpals II and V, which,
though extremely slender medianly, are complete. Whether lateral metatarsals
were similarly retained or represented by splints is not indicated. This new evi-
dence suggests the possibility that the proximally broken splints of A. gracilis actually
may represent complete lateral metacarpals. Fig. 25B.
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X. Sinclairomeryx, NEW GENUS

(4a) (?)S. riparius (Matthew), and Var., referred

From Sheep Creek, Sioux County, Nebraska

Larger and smaller individuals are exampled in a series of limb bones from the
Sheep Creek beds, Sioux County, Nebraska. The dimensions, broadly considered,
tend to approximate those of the Barbouromeryx genotype. The metapodials are
disproportionately larger (or smaller). The specimens are rather tentatively referred
to Sinckairomeryx, so well represented in rami, etc., from the same deposit. Certain
of the larger specimens well may represent S. sinclairi or even Subdromomeryx.

EXAMPLES FROM STONEHOUSE DRAW, COLLECTED 1922-23 [A.M. NUMBERS] AND
1933-34 [F:A.M. NUMBERS].-

Larger
Left humerus, (141) mm. F:A.M.31896 Left tibia, (196) mm. A.M.18958J
Right humerus. F:A.M.32013 Left tibia. F:A.M.32017
Left radius, (165) mm. F:A.M.32013A Right metatarsus, (165) F:A.M.32018
Right metacarpus, (165) F:A.M.32015 mm.
mm. Left metatarsus. F:A.M.32018A
Right femur, (177) mm. F:A.M.31893

Smaller
Right humerus, head F:A.M.31890 Left femur, proximal end F:A.M.32016
missing. crushed.
Two right radii. F:A.M.31891, Right femur, (168) mm. F:A.M.31894

A.M.18958C Right tibia, (182) mm. A.M.18958A
Right radius, (140) mm. F:A.M.31892 Right tibia. F:A.M.31895
Two left metacarpi.

Left metacarpus, (140)
mm.
Right metacarpus.

A.M.18958G, TvF:A.M.32015A
A.M.22477B Ril

mr
A.M.18958H

7ro right metatarsi.

ght metatarsus, (147)n.

A.M.18958F,
F:A.M.32018B
A.M.18958E

(4aaa) Questioned Vars. or Species

From Long, Echo and Thistle Quarries, Sioux County, Nebraska

REFERRED.-

From Long Quarry:
Right radius.
Right tibia.
Right metatarsus.

(Length = 158 mm.)

From Echo Quarry:
Right femur.
Left tibia.
Distal one-half right tibia.

F:A.M.
31886
31888
31887

From Thistle Quarry (smaller-tending):
F:A.M.

Two left radii. 33016,A
Left metacarpus. 33017
Right and left femora (br.) 33018,A
Four left metatarsi. 33019,A-C

31875
31889
31889A

(5) S. tedi, n.sp., referred
From Ginn Quarry, Dawes County, Nebraska, 1935

REFERRED.-Right tibia.
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FiG. 19. Deer forms of the American Quaternary.

Heads in flesh X approximately '/la (c oversize). (See legend, page 195.)
White-tail (A) Caribou (B)

Odacoil.es Rafinesque Rangifer H. Smith
Giant Elk (c)

Cevalcee Scott
Elk (D) Moose (E)

Cervws Linnaeus Alcee Gray
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DIVISION C.-CERVINI

Figures 19, 20, 20A, 20B, 21

A comprehensive comparative study of the dental and cranial char-
acters of the living deer of the world might indicate a working classifica-
tion of the same adaptable to the need of the palaeontologist. The lack
of a comparative osteology on the living deer is paralleled by the general
absence of similar data on most mammalian groups. Probably there
has been no great change in the deer since the Pleistocene and the species
of today represent no more than the survivors of certain of the numerous
species of that time. Our own deer of the New World, with the
exception of the wapiti, have been shown by Brooke (1878) to differ
from the great majority of the deer of the Old World by the retention of
the distal ends of the lateral metacarpals, by the tendency of the pre-
maxillary branches not to reach the nasals and, with the added exception
of the moose, by the division of posterior nasal cavity into two distinct
chambers. A casual examination of the dentitions suggests a tentative
subdivision of the North American Cervinil between four subfamilies,
the (Plesiometacarpalia) Cervinae and the (Telemetacarpalia) Odo-
coilenae, Alcense and Rangiferinae. The Cervinae (Cervus) with posterior
nares undivided and Odocoilenae (Odocoileus) with nares divided, re-
semble one another in moderate-proportioned premolars, open p3,
tendency to closed anterior fossette in P4 and moderate-lengthed dia-
stema. The teeth differ from Alces (posterior nares undivided) and
Rangifer (posterlor nares divided), in which the premolars are unusually
large-proportioned, the unworn premolar columns detached, the p3
closed, the diastema long and the metacarpals shorter-proportioned.
The dentition of Rangifer is recalled in moderate degree by that of the
giraffe. Examples of the mandibular tooth series of Recent Alces,
Cervus, Rangifer and Odocoileus are illustrated in Figure 20A.

Representatives of the modern deer (Cervini) generally have been
considered not to have appeared in North America previous to the
Pleistocene; therefore, the suggestion of the occurrence in the Uppermost
Pliocene of Eden, southern California, of a Cervine is of unusual inter-
est. The Eden evidence is presented below, and at the same time occa-
sion is taken to describe briefly, enumerate and partially figure certain
new Cervines (Cervini) from the Pleistocene of (B) North America and
of (c) Ecuador.

I See footnote 2, next page.
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TABLE IV

METACARPAL LENGTH RELATIVE TO SKULL LENGTH IN CERTAIN OF THE CERVINI

(Skull length measured from back of condyles to front of premaxillk)

Alces americana shirasi

Rangifer montanus....

Mazama cita sanctxe-
martse.......

Mazama nemorivaga...

Cervus canadensis.

Cervus elaphus........

Odocoileus columbianus.

Odocoileus virginianus.

'Length metacarpus
Length skull

9

9

9

Q

9

9

9

A.M.(M.)100348

" 100349

" 3760

" 23481

" 42403

" 35655

" 35619

" 14090

" 14444

" 35733

" 8363

" 14085

Wyoming

Maine

Colombia

British Guiana

N. Y. Zoo

Central Park Zoo

N. Y. Zoo

Central Park Zoo

310
59%l/0

530

307=59
523

222
- = 60(%
372

1031
= 64%

160
112
-=67%

167

292-9 =67%
435

-9 = 67%/443
185

= 69%
268
233
-= 69%
337

182
-= 69%
262
181
237
190
-= 77%248

Parablastomeryx gregorii, 151/165 = 91%;* Moschus,
93.5/121 = 77%; Muntiacus, 86/155 = 55%;, Tragulus,
37/86.5 = 44%.

2 Three of the North American genera occur as well in the eastern hemisphere: (Telemeta-
carpalia) Rangsfer, Alces and (Plesiometacarpalia) Cervus. Of the four remaining Eurasiatic genera,
Capreolus and the hornless Hydrelaphus tend to parallel Rangifer, and Cervulus and the hornless
Elaphodus to parallel Cervus in metacarpal characters. The condition of the metacarpals in the
hornless Moschini is as in Rangifer. The widely differentiated forms of Cervus are divided by Ly-
dekker between Elaphine (typical), Sikine, Damine, Rusine, Rucervine and Elaphurine subdivi-
sions.

GARROD, A. H., 1877, Proc. Zool. Soc. London; BROOKE, V., 1878, ibid.; LYDEKEER, R., 1898,
The Deer of All Lands.
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(A) (?)CERVINI FROM THE UPPERMOST TERTIARY

Subfamily 7.-Cervinae

XI. PROCOILEUS, NEW SUBGENUS

Total available specimens, 3

Figure 20 (in part)

(1) Procoileus edensis, new subgenus and species
From Eden Beds, Southern California

A ramal fragment with p2-ml from the Eden Beds is practically
unique in pointing to the possibility of the presence of a true Cervine in
America as early as the Uppermost Pliocene. The premolars are com-
pressed and high-crowned; the P2 iS proportionately small, the p3-p3
moderately tall, the P4 with formed anterior fossette; and the ml
moderate-crowned and having a well-developed median column. The
compression of the premolars and the large size of P4 versus the ml (worn)
are indicative of a Cervine rather than a Dromomerycine form. The p3
and m1 somewhat approximate in size, but P4 iS larger and closed, and P2
smaller than in a specimen of Dama.

A broken premolar and an astragalus from the same Eden Beds,
which the writer in 1921 (Univ. Cal. Pub. Bull. Dept. Geol., XII, p.
378) figured under "Cervid species," are referred tentatively to the
species. The Eden Beds (1933, Bull. Amer. Mus. Nat. Hist., LIX,
p. 516) afford the best so-far-known representation of the mammals of
the American Uppermost Pliocene.

SUBGENOTYPE.-Portion of F:A.M.31772 From No. 3 Stratum, Marble
right ramus with p2-m,(br.). Canyon, November 28,
(M+) 1922.

This paper, Fig. 20.

TENTATIVELY REFERRED.-

Portion of a premolar. U.C.24036 Figured by Frick, 1921, Text-
Fig. 95.

Inferior half of astragalus. U.C.23779 Figured by Frick, 1921, Text-
Fig. 96.
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FIG. 19. Details of Cervini heads in flesh:
(A) Odocoileus virginianus borealis (Miller)
(B) Rangifer osborni Allen
(c) Cervalces alaskensis, n.sp., from the Pleistocene of Alaska (reconstructed after

C. scotti type)
(D) Cervus alaskensis, n.sp., from the Pleistocene of Alaska (length on curve 128 cm.)
(E) Alces americana americana (Clinton)

A, B and E based on specimens shot by author.
A, from Essex County, New York, 1899, and
B and E, from Cassiar Province, B. C., 1910.

FIGs. 20, 20A AND 20B. Cervini from the Uppermost Pliocene, Pleistocene and
Recent of North America.

Dentitions X 1 (excepting lateral views, Fig. 20A, X i); antlers, antler base and horn-pedicle
X i. A, B, cross sections of antlers; PS, posterior border symphysis.

FIG. 20. F:A.M.31772, Procoileus edensis, n.subg. and sp., subgenotype, rev.,
from the Uppermost Pliocene, Eden, California.

(See page 191.)

H.C.-A.M.254, Odocoileus cooki, n.sp., type, from the Pleistocene, Sioux County,
Nebraska.

(See page 202.)

F:A.M.17813 and 17811, Odocoileus cascensis, n.sp., type and ref., from El Casco,
California.

(See page 201.)
F:A.M.25528 (rev.) and 25538, Odocoileus sheridanus, n.sp., type and ref., from

Hay Springs, Sheridan County, Nebraska.
(See page 200.)

F:A.M.17834C and 31775 (rev.), Odocoileus cascensis, n.sp., ref., respectively,
base of immature antler and horn-pedicle, from El Casco, California.

(See page 201.)

FIG. 20A. Details of Recent Cervini mandibular dentitions:
PS, posterior border symphysis.
(A) Odocoileus virginianus (Zimmermann), P, A.M.(M.)13792.
(B) Rangifer granti Allen, P, A.M.(M.)73698, from Alaska.
(c) Cervus roosevelti Merriam, 9, A.M. (M.)24153, from British Columbia.
(c') Cervus elaphus Linnieus, 9, A.M.(M.)16866, from Europe (for comparison).
(D) Alces americana (Clinton), 9, A.M.(M.)8049, from Minnesota.

FIG. 20B. F:A.M.31776, Cervus aguangxe, n.sp., type, from southern California.
(See page 200.)

F:A.M.17834A, B, and 17810A, Odocoileus3 cascensis, n.sp., ref., from El Casco,
California.

(See page 201.)
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(B) CERVINI FROM THE PLEISTOCENE OF NORTH AMERICA

Subfamily 7.-Cervine (cont.)

XII. CERvus LwNNus

Subfamily 8.-Odocoilens

XIII. ODOcOILEus RAFINESQuE

Subfamily 9.-Alcenae

XIV. CERVALCES SCOTT
XV. ALcEs GRAY

Subfamily 9a.-Rangiferinae

XVI. RANGIFER H. Smr

Figures 19, 20A, 20B and (in part) 20, 25B

Statement

Species of Odocoileus Rafinesque (1832), Cervus Erxleben (1777),
Alces Gray (1821), Cervalces Scott (1885) and Rangifer H. Smith (1827)
have been reported from North American Pleistocene deposits. More-
over, Cervus, Alces, Cervalces and Rangifer are present in our recent
collections from the deeply frozen deposits that overlie the auriferous
gravels of the Fairbanks area, Alaska. Cervalces has hitherto been un-
recognized in the far north.

The opportunity is taken to record and figure several undescribed
Cervines from the Nebraskan, New Mexican and Californian Quaternary,
the forms being tentatively referred to Recent genera under several
separate species, and at the same time to mention briefly the new Alas-
kan Cervalces.

The largest of the new Cervine species approached a small wapiti in
size. It is exampled in a metatarsus and partial antler collected by Jo-
seph Rak at Las Cruces, New Mexico. As seen in the metatarsus, the

I Note Frick (1930, Natural History, XXX, No. 1, pp. 70-80), "Alaska's Frozen Fauna"*
also Frick (1933, Bull. Amer. Mus. Nat. Hist., LIX, Art. IX, pp. 631-633), material from Fair-
banks, Alaska, assigned to Mastodon americanus alaskensis Nobis and Elephas primiqenius alaIkensia
Osborn.

lVol. L2=196
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stature of the species was intermediate between the wapiti and the Euro-
pean red deer. The form may be known as Cervus lascrucensis.

A deciduous antler of peculiar character, secured by Guy E. Hazen
from an outlier of the San Timoteo Pleistocene, seems to be indicative
of an unknown deer of Odocoileus hemionus size. The specimen, which is
much compressed laterally and extensively and deeply veined, does not
appear referable to any Recent species. It is made the type of a new
species tentatively referred to Cervus, C. aguanga.

Two mandibular specimens differ from 0. virginianrus in the greater
elongation of the diastema. An even more elongate diastema was re-
ported by Cope for the 0. virginianus-sized ramus of his type of Cariacus
dolichopsis from the Pleistocene of Indiana.' The first of the two new
specimens is important in, for the first time, adding a Cervine to the
Hay Springs-Sheridan fauna. This Sheridan species considerably ex-
ceeds in size any Recent Odocoileus. The top of a large cranium bearing
portions of the horns, Nebraska State Museum Collection, from the
gravel deposits of northern Nebraska, may belong to the Hay Springs
form. The second and more average-sized of the mandibular specimens
is from El Casco, California, and of a species well represented in both
horns and rami. It is probable that this form is closely allied to or
identical with that described in 1921 from the not far distant Bautista
deposit. It was observed that the metapodials in the case of the latter
were slenderer and longer-proportioned than in Recent species. Collec-
tions made by the late Joseph Rak in the vicinity of the El Casco locality
include Megalonyx, Tapirus, Equus, (?)Tetrameryx, etc. A variety of
the El Casco deer may be represented by a series of horns collected in
Imperial County, California, by Guy E. Hazen in the spring of 1936.

A ramus from the Pleistocene in the vicinity of Agate, Nebraska
(H.C.-A.M.254), which contrasts with the above in the shortness of the
diastema and heaviness of the P2, is taken as the type of a new species
and tentatively referred to Odocoileus, 0. cooki, n.sp.

Oliver P. Hay (1924) indicates the wide distribution in the Pleisto-
cene of Cervid forms. Possibly when all the evidence is restudied a
number of genera or subgenera will be found to be represented in addi-
tion to those now recognized. Sangamona Hay (1920), genotypic spe-
cies S. fugitiva, type molar from Tennessee, is said to have been larger
than Odocoileus.

I The type left ramus of (?)Odocoileus dolichopsie (Cope), from Vandenburg County, Indiana
according to Cope, was of the size of 0. virginianus, but the diastema was an inch longer and the
tooth-line shorter. (Cariacus dolichopsi8 Copz, 1878, Bull. U. S. Geol. and Geog. 5urv. Terr., IV.p. 379; Amer. Nat., XII, p. 189.)
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Vhile a majority of the Quaternary Cervid remains have been iden-
tified with the existing species, a number of new forms have been de-
scribed:

0. virginianus (fosilis) (Leidy, 1854), from Mississippi; 0. whitneyi (Allen, 1876),
from Wisconsin; C. lucasi Hay (1927), from Idaho; 0. enifer (Cope) (1889), from
Whitman County, Washington; 0. lavicornis (Cope) (1896), from Port Kennedy
Cave, Pennsylvania; 0. sellardsix Hay (1917), from Florida'; Rangifer muscatinensis
Leidy (1879), from Iowa; Alces brevitrabalis Cope (1889) and A. semipalmatus Cope
(1889), from Whitman County, Washington; A. shimeki Hay (1914), from Iowa;.
A. runnymedenmis Hay (1923), from South Carolina.

The evidence as to the Alaskan Cervalces was secured in the vicinity
of Fairbanks by John B. Dorsh of the joint American Museum-Alaska
University expedition working in co6peration with the U. S. Smelting, Re-
fining and Mining Company. The evidence consists in proximal por-
tions of two antlers which are of the right and left sides, respectively,
and may represent one individual. The right antler is the better pre-
served and is selected as the type. The distance from the burr to the
beginning of the palmation is 25% greater than in the largest previously
known specimen, that from Toronto, and is over twice the length of that of
the beautiful Princeton genotype (see measurement table, page 203).
A fine Cervalces-like antler from Nebraska has been called to the atten-
tion of the writer by Professor Erwin H. Barbour. In the Nebraskan
horn more of the palmation is preserved than in the Alaskan remains, but
as the proximal portion of the shaft unfortunately is broken, a comparison
of the length of beam is impossible. The two new occurrences result
in the giant genus now being known from Kentucky, New Jersey, Iowa,
Nebraska, Ontario and Alaska.

Rangifer,2 like Alces, has been cited (Hay, 1923, '24, '27) from
Quaternary deposits in the eastern, central and western regions of
the United States, Ontario and Grinnell Land (Rangifer only). Both
genera are well represented in the collections from the Fairbanks area,
Alaska (to be reported on later).

Pleistocene-Recent Cervini of North America are here considered as
of four subfamilies: Cervina (Cervus), Odocoilenae (Odocoileus and
Eucervus), Alcenae (Cervalces and Alces) and Rangiferinao (Rangifer).

'The generic reference of the peculiarly interesting Florida species, Blastocerus extraneus Simpson
(1928), is yet to be confirmed. In the type, right pz-m2,A.M.23457, the /p8 are relatively small, and
p4 "open."

2 C. B. Schultz and E. B. Howard (1935, Proc. Acad. Nat. Sci. Phila., LXXXVII, p. 287, P1.
xIII, Figs. 1-2; P1. xIv, Fig. 7) tentatively refer to Rangifer as a species, R. fricki, an extremely in-
teresting dentition of a large Caribou-like Cervid from Burnet Cave, New Mexico. The teeth, un-
fortunately, are much worn. The fossettes of p-p4 apparently were formed. The specimen is char-
acterized by the large proportionate size of the premolars and the length of the diastema anterior to
the same.

[Vol. IXIX198
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Summary of New North American Pleistocene Species

The evidence as to the six new North American Pleistocene species of
Cervus, Cervalces and Odocoileus is listed in the following pages:

XII. Cervus Linnaeus.

(1) Cervus lascrucensis, n.sp., from Las Cruces, New Mexico.
TYPE.-Partial antler, F:A.M.31741.

(2) Cervus aguang.e, n.sp., from Aguanga, southern California.
TYPE.-Right horn-core, F:A.M.31776. This paper, Fig. 20B.

XIII. Odocoileus Rafinesque.
(1) Odocoileus sheridanus, n.sp., from Hay Springs, Sheridan

County, Nebraska; and Var.
TYPE.-Right ramal fragment, F.A.M.25528. This paper, Fig. 20.
ExAMPLE.-Posterior cranium, N.S.M.1-11-27.

(2) Odocoileus cascensis, n.sp., from El Casco, California; and Vars.
TYPE.-Left ramus, F:A.M.17813. This paper, Fig. 20.
ExAMPLE.-Paxtial antler, U.C.23419.

(3) Odocoileus cooki, n.sp., from Agate, Sioux County, Nebraska.
TYPE.-Left ramus, H.C.-A.M.254. This paper, Fig. 20.

XIV. Cervalces Scott.
(1) Cervalces alaskensis, n.sp., from Fairbanks area, Alaska.

TYPE.-Fragment of a right antler, A.C.-F:A.M.30496.

Detailed Lists of New Types, Referred Specimens, and Synonymy
Cervus, total available listed specimens, 6; Odocoileus, 37; Cervalces, 5

XII. CERvus LINNwEus
Head in Flesh, Figure 19D

(1) Cervus lascrucensis, new species
From the Pleistocene of Las Cruces, New Mexico

F:A.M.31741 Joseph Rak, collector, 1929.

19371 199
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REFERRED.-
Left metatarsus. F:A.M.31742 . 1929.

Length = 242 mm. (Intermediate in size between Cervus elaphus and Alcem
americana.)

(2) Cervus aguangee, new species
From Southern California

The form is represented by a peculiarly laterally compressed and
very unusually deeply and extensively veined horn. The horn in some
ways is more suggestive of Rangifer or Dama than of Odocoileus.

TYPE.-Right horn-core, broken F:A.M.31776
distally.

From the vicinity of Aguanga,
Section 15, 1933.

This paper, Fig. 20B.

REFERRED FROM THE SAME LOCALITY.-

Detached base of antler, F:A.M.31776A-C 1933.
prong, and base of immature
antler.

XIII. ODocoILEus RAFINESQUE

Head in Flesh, Figure 19A

(1) Odocoileus sheridanus, new species
From Hay Springs, Sheridan County, Nebraska

TYPE.-Right fragment with
posterior symphysis, p3(br.),
alveoli of p2 and P4* (M+)

REFERRED.-
Left fragment with ml-mg.
(M+)

F:A.M.25528

F:A.M.25538

Charles Falkenbach, collec-
tor, 1928.

This paper, Fig. 20.

1929.
This paper, Fig. 20.

Two detached m2s. (w)
Teeth considerably larger, diastema actually shorter than in F:A.M.17813 from

El Casco. pS smaller, diastema apparently slightly longer-proportioned than in
European red deer, A.M.(M.)16866, female.
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(la) (?)Variety

From Pleistocene Gravels, Northern Nebraska

EXAMPLE.-Posterior part of
cranium with portion of
horns.

N.S.M.1-11-27 Lyman Richey Gravel Com-
pany, Meadow, Nebraska.

Size approximating largest of El Casco specimens, F:A.M.17834B, in which
the brow tine is located nearer the base.

(2) Odocoileus cascensis, new species

From El Casco, California

TYPE.-Left ramus with dia-
stema and p2-m3. (M)

REFERRED.-

Right fragment with p4-
m,. (M)

Fragment with dpt-dp3.

F:A.M.17813 Joseph Rak, collector.
This paper, Fig. 20.

F:A.M.17814

F:A.M.17820A

Slightly larger:
Left ramus, p3-mI. (M)

Left fragment, pa-mn. (w+)
Palate with p2-m3.

Detached maxillary and
mandibular teeth.

Four specimens of antlers:

Portion of right antler.

Portion of right antler.
Portion of frontal with
bases of both antlers.

Base of immature antler.

F:A.M.17811
F:A.M.17812
F:A.M.17810A

F:A.M.17834A

F:A.M.17834B
F:A.M.31775

F:A.M.17834C

Three distal ends of hu-
meriA

This paper, Fig. 20.

This paper, Fig. 20B.

This paper, Fig. LOB.
This paper, Fig. 2OB.
From Aguanga horizon, Sec-

tion 15, 1933.
This paper, Fig. 20.
From El Casco.
This paper, Fig. 20.

From El Casco.

19371 201

FA.M.31779'
A and B



Bulletin American Museum of Natural History

(2a) Variety
From Bautista, Southern California

Odocoileus ?two or more species, FRICK, 1921, Univ. Cal. Pub. Bull. Dept. Geol.,
XII, p. 296, Text-Figs. 5, 6, 9-12.

ExAMPi:.-Partial antler. U.C.23419 Figured by Frick, 1921, Text-
Fig. 6.

RisFERRED.-

Specimens, including fragment of ramus and a series of asociated limb elements,
figured, 1921, Text-Figs. 5 and 9-12.

(2b) Variety
From Carrizo Creek, Southern California

EXA PLE.-Right antler, pos- F:A.M..
ternor point missing.

(The anterior branch is single-pointed.)

REFERRED.-
Two large and one small
antler base.

31862 Collected spring, 1936, by
Guy E. Hazen.

F:A.M.31863,A,B

Thirteen portions of antlers of smaller and larger individuals, F:A.M. Coll.

Fragments of dentitions and limbs, F:A.M. Coll.
[Limb proportions approximate Odocoilu hemionus, A.M.(M.)122667, from

Alberta, Canada. ]

(3) Odocoileus cooki, new species
From the Pleistocene, Vicinity of Agate, Sioux County, Nebraska

TYpEi.-Left ramus with dia-
stema, p2-ma.

H.C.-A.M.254 This paper, Fig. 20.

Premolars, particularly p,, and molars a little larger, but diastema shorter than
in Recent 0. virginianus, A.M.(M.)164. A proportionate heaviness of the p, is seen
in an Ecuadorian fossil.

[Vol. ImXI202



Frick, Horned Ruminants. I-Cervide

XIV. CERVALCES SCOTr

Head in Flesh, Figure 19c

Evidence witnessing the former occurrence in Alaska of the extinct
giant elk, Cervalces, is of much interest. Species of the genus have been
described from New Jersey, genotypic species Cervalces scotti; from
Toronto, Ontario, C. borealis; and from Iowa, C. roosevelti. Remains
have been referred to the last from Illinois and Oklahoma, and to in-
determinate species' from Pennsylvania, Virginia, Kentucky and
Missouri. The Alaska specimens indicate a considerably larger indi-
vidual than any heretofore known. The (1) Alaska, (2) Ontario, (3)
Iowa and (4) genotypic New Jersey evidence is as follows:

(1) Cervalces alaskensis, new species
From Fairbanks Area, Alaska

TYPE.-Beam, burr and initial
palmation of right antler,
and possibly of same indi-
vidual-
Similar portion of left antler.

A.C.-F:A.M. Secured by
30496 1933.

A.C.-F:A.M.
30497

John B. Dorsh,

1933.

MEMASUREMENTS

C. ala8kensis, C. borealis C. roo8evelti C. scotti
n.sp., type Bensley, 1913 Hay, 1913 (Lydekker),

A.C.- Univ. Univ. 1898, Prince-
F:A.M. Toronto Iowa ton Univ.
30496 20176 Coll. Coll.

Burr to palmation 430 mm. 330 mm. 300 mm. 180 mm.
Diameter of shaft 1 70 | 60 1 55 54

(2) Cervalces borealis Bensley
From Toronto, Ontario

Cervale borealis BENSLEY, 1913, Univ. Toronto Studies, Geol. Ser., No. 8, p. 1,
Text-Fig., p. 2. HAY, 1914, Ann. Rept. for 1912, Iowa Geol. Surv., XXIII, p. 269.

1 The references as to indeterminate species from Pennsylvania, Virginia, Kentucky and Mis-
souri are: Frankstown Cave, Pennsylvania, Peterson (1926); Saltville, Virginia, Peterson (1917);
Bigbone Lick, Kentucky, Hay (1923); and Kimmswick, Missouri, Koch (1840), Hay (1924).
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TYPE.-Right antler. Univ. Toronto
20176

From the Toronto intergla,-
cial.

Figured by Bensley, 1913,
Text-Fig., p. 2.

(3) Cervalces roosevelti Hay,

From Iowa

Cervalces roosevelti HAY, 1913, Proc. Biol. Soc. Wash., XXVI, p. 5, Fig. 1; 1914,
Ann. Rept. for 1912, Iowa Geol. Surv., XXIII, p. 267.

TYPiE.-Partial right antler
and skull.

Univ. Iowa From near Denison, Craw-
Coll. ford County, Iowa.

Figured by Hay, 1913, Fig. 1.

(4) Cervalces scotti (Lydekker), genotypic species

From New Jersey

Cervus americanus HARLAN, 1825, Fauna Americana, p. 245.

Cervalces americanus Scorr, 1885, Science, V, p. 420, figs.; Proc. Acad. Nat. Sci.
Phila., XXXVII, p. 181, P1. ii, Text-Figs. 2, 5 [and 7, tarsus].

Alces scotti LYDEKKER, 1898, The Deer of All Lands, p. 60, Fig. 14 (after Scott).
Cervalces scotti (LYDEKKER), Scorr, 1913, A History of Land Mammals in the Western

Hemisphere, p. 195, Fig. 113(3), pp. 208, 209, Fig. 117. HAY, 1914, Ann. Rept.
for 1912, Iowa Geol. Surv., XXIII, p. 261, Text-Figs. 91, 92 (after Scott).

GENoTYPE.-Complete skele-
ton save for right scapula
and humerus and a few cau-
dal vertebra,, a few podials
and ribs.

Princeton From (Rev. A. A. Haines)
Univ. Coll. Mt. Hermon, near Dela-

ware Station, New Jersey.
Figured by Scott, 1885, Pl.

ii, Text-Figs. 2, 5 [and 7,
tarsus], and 1913, Figs.
113(3) and 117.

Figured by Lydekker, 1898,
Fig. 14 (after Scott).

Nasals said to be longer, palmation smaller and more distinctly divided into
an anterior and posterior branch, than moose; horn-pedicles longer than in Almes and
legs exceedingly long with distal ends of laterals present.

I Hay (1923) records under C. roosevelti referred, teeth from Oklahoma and bones from Joliet,
Illinois.
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(C) CERVINI FROM THE QUATERNARY OF SOUTH AM15RICA

Subfamilies 8 and 9a.-Odocoilenu and Rangiferine (cont.)

XVII. PUDU GRAY

XVIII. HIPPOCAMELUS LEIUCKART

XVIIIA. BLASTOCERUS WAGNER

XIX. MAZAMA RAFINESQuIE, OZOTOCEROs AMEGHINO,
PALZOODOCOILEUS SPILLMANN;

PARACEROS AMEGHINO, MORENELAPHUS CARETTE AND
ANTIFER AMEGHINO

Figure 21

Statement.
One or more undescribed South American deer seem to be represented

in the collections secured in Ecuador by John C. Blick and Charles
Falkenbach in the winter of 1930-1931.1

Numerous species have been described by several authors,2 and
the South American deer, Recent and fossil, are in great need of detailed
revision. The most outstanding recent review, that of Kraglievich
(1932), has suggested to the writer tentative recognition of some nine
genera, Recent and extinct-the small and. spike-horned Pudu; the
forked-horned Andean Hippocamelus; Blastocerus, with anteriorly di-
rected main beam; a group with branched horns, including Odocoileus
(Paleoodocoileus), Ozotoceros and Mazama, and the three varied to
indefinitely characterized extinct genera, Paraceros, Morenelaphus and
Antifer. Certain of the remains of the three latter are indicative of
possible Rangifer affinity. The hypothesis that Recent neotropical
and Ethiopian forms represent so many remnants of earlier specializa-
tions now preserved far from the centers of original dispersal, presages
the finding of near allies of the forms of the South American Quaternary
in the Tertiary of North America.

1 See Cuvieronius hum5cIdti and Cordillerion andium remains: Nobis, 1933, Bull. Amer. Mus.
Nat. Hist., LIX, p. 629, and Fig. 29A.

2 Ameghino, F., 1889 Contribuci6n al Conocimiento de los Mamiferos F6siles de la Repdblica
Argentina- Burmeister, iI., 1879, Description physique de la R6publique Argentine, III, Pt. 1;
Carette, ii., 1922, Revista del Museo de la Plata, XXVI; Castellanos, A., 1924, Revista de la
Universidad Nacional de C6rdoba, XI, Nos. 4-5-6; Kraglievich, L., 1932, Anales del Museo de
Historia Natural de Montevideo (2) III; Rusconi, C., 1931, La Semana M6dica, No. 53; Spill-
mann, F., 1931, Die Saiugetiere Ecuacors i'm Wandel der Zeit, Pt. I.
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The Ecuadorian Cervus species and C. cf. chilensis, listed by Branco,'
and C. chimborazi and C. riobambensis, mentioned without description
by Wolf,2 seem to be indeterminate, though the latter has been identified
with Hippocamelus by Kraglievich. Franz Spillmann (1931) discusses
and partially figures Ecuadorian deer remains under several new genera
and species-Protomazama equatorialis, Paleoodocoileus antonii, P.
gracilis and P. abeli.

Pudu and Hippocamelus are unrepresented in our Ecuadorian collec-
tions. The largest and most striking of the new remains are referred to
Blastocerus blicki, n.sp. This form is exampled by several antlers from
Alangesi characterized by the disproportionate development of the an-
terior or "brow shaft" and abortion of the posteriorly directed "main
shaft," and, in aged specimens, by the peculiar and heavily tuberculated
condition of the horns. A somewhat similar appearing antler from Bra-
zil is figured by Lydekker3 (Fig. 75) as representing a malformed indi-
vidual of Blastocerus (Mazama) dichotoma. While the antlers of the
new type specimen, an adolescent individual, are simply forked, a
heavier referred partial antler is suggestive of the forward or "brow
shaft" having been divided.

A very Odocoileus-like antlered deer is observed in a large series of
remains including dentitions and limbs from the Punin area. The rami
exhibit a relatively short diastema versus a specimen of the Recent B.
dichotoma (A.M.[M.]36952), and shorter diastema and larger P2, but
approximate-sized molars, compared to the Pleistocene Odocoileus spe-
cies from El Casco, California. The remains are tentatively allocated
to Palaoodocoileus gracilis Spillmann. A possible variant of the latter
is represented by a large fragmental antler; and another and slightly
smaller form is indicated by ramal portions from Punin. A fourth and
even smaller-sized variant or species is witnessed by a few ramal frag-
ments from the coastal oil fields about Salinas. This latter, which may
be equivalent to the Spillmann P. antonzi, does not much exceed in
dimensions the Recent Pudu. Several of the Ecuadorian dentitions are
characterized in unworn to moderately worn specimens by the detached
antero-inner and posterior lophs of the p4 (see Fig. 21), the latter con-
dition being partially reminiscent of that in Rangifer. The anterior
p4 fossette is closed only in certain worn teeth. Examples of the antlers
of B. blicki and of P. gracilis, ref., and of the ramal dentitions of the
variants of the two latter, are figured on an adjoining plate (Fig. 21).

1 Branco, W., 1883, PalFont. Abh., I, Hft. 2, p. 42.
2 Wolf, T., 1892, Geograffa y Geologia del Ecuador, p. 373.
' Lydekker, R., 1898, The Deer of All Lands.
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Summary of New Ecuador Species
(See measurement tables, pages 214, 210.)

The four species recognized in the new remains are:

SIZE GROUP I (LARGEST).

(1) Blastocerus blicki, n.sp., from Alangesi.
TypE.-Frontals with antlers, F:A.M.28250. This paper, Fig. 21.

SIZE GROUP II [AND II'].

(2) Paleoodocoileus gracilis Spillmann, from Quebrada Chalang
District.

TYPE.-Posterior portion of crushed skull.

REFEMRED.--Frontals with antlers and associated maxilla, F:A.M.
28261. This paper, Fig. 21.

SIZE GROUP III.

(3) Paleoodocoileus gracilis, var., from Punin.

ExAMPLE.-Partial right ramus, F:A.M.28281.

SIZE GROUP IV.

(4) Palweoodocoileus salinae, n.sp., from Salinas.
TYPE.-Partial left ramus, F:A.M.28284. This paper, Fig. 21.

FTG. 21. Paleoodocoileus Spillmann and Blastocerus Wagner, from the Pleistocene
of Ecuador. (See pages 210, 213, 209.)

Dentitions X 1, antlers X I and i (as indicated). PS, posterior border symphysis.

F:A.M.28200 (rev.) and 28210, P. gracilis Spillmann, ref., from Spring Quarry.
F:A.M.28284, P. salinse, n.sp., type, from Salinas.
F:A.M.28261, P. gracilis Spillmann, ref., rev., from Spring Quarry.
F:A.M.28251 and 28250, B. blicki, n.sp., ref. and type, from Alangesi.
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Detailed Lists of Types and Referred Ecuador Specimens
Blastocerus, total available listed specimens, 6; Pal;eoodocoileus, 149

(1) Blastocerus blicki, new species

From Alangesi

TypE.-Frontals with antlers. F:A.M.28250 From Mastodon Hill, Alan-
gesi.

This paper, Fig. 21.

REFERRED.-
Four partial antlers on cranial fragments, from Alangesi:

Partial left frontal with F:A.M.28251 This paper, Fig. 21.
partial antler.

Left antler and two ant- F:A.M.28252-4
ler portions.

One example from San Francisco Wash:

Detached M2. F:A.M.28257

(Unrepresented in limb elements.)

(2) Palaeoodocoileus gracilis Spillmann
From Quebrada Chalang District

Paleoodocoileus gracilis SPILLMANN, 1931, Die Saugetiere Ecuadors im Wandel der
Zeit, Pt. I, p. 31.

TYPE.-Posterior portion of crushed skull, left side nearly complete, right antler
broken.

REFERRED FROM QUEBRADA CHALANG DISTRICT.-
PARTIAL ANTLERS, SKULLS OR FRONTAL FRAGMENTS

Seven specimens from Spring Quarry:
F:A.M. F:A.M.

Frontals with antlers. 28261 Posterior one-half male skull. 28267
*(See maxilla.) Fig. 91 Posterior one-half female
Partial left frontal with ant- skull. (See maxille.) 28230
ler (approximatelv twice the Pa*il f
size of F:A.M.28261). 28262 artl rontals. 28268
Left antler. 28263 Partial left frontal. 28269



Bulletin American Museum of Natural History

SIXTEEN MAXILL.

Fourteen from Spring Quarry:
Right and left maxille with F:A.M.
p'-m3. (M) 28230

(See partial female skull.)
Right maxilla, p4-m3. (w) 28261

(See antlers. This paper, Fig. 21.)
Right maxilla, p2-ms. (w) 28231
Partial left maxilla with ml-
mi. (M) 28273
Partial left maxilla with ml-
m3. (M+) 28233
Partial left maxilla with p3
and mL-m2. (M+) 28234
Partial right maxilla with
mL-m. (M) 28235

One from Hillside Quarry:
Left maxilla, p1-m3. (w) 28272

Partial right maxilla with F:A.M.
ML-m3. (M+) 28237

Partial left maxilla with ml-
m3. (w+)
Partial left maxilla with p'-
m2. (A)

Partial right maxilla with
m2-m3. (M)
Partial left maxilla with m2-
Mi. (M+)

Partial right maxilla with
m2-mi8. (w)
Partial left maxilla, p3. (W)

28238

28240

28241

28239

28236
28242

One from Sloth Quarry:
Left maxilla, p2-m3. (M+) 28232

TWE;NTY-NINE RAMI

Two slightly larger ramal fragments from San Francisco Wash:
Partial right ramus with P4- Left fragment with p2-p4.
m2 (/ms br.). (w) 28256 (M)

Twenty-six more moderate-sized specimens:
Nineteen from Spring Quarry:
'Right ramus with symphysis 28200
and p2-m,. (ms+) Fig. 21

Left ramus with symphysis
and p2-ms. (ms+) 28201
Left ramus with symphysis,
p2 alveolus and ps-m3. (M+) 28202
Right ramus with symphy-
sis, P2 alveolus, ps-m,. (w) 28203

Left fragment with p8-m,. 28210
(M) Fig. 21 (P4 only)
Left fragment with p,-m,.
(M+) 28211

Left fragment with p2-ps and
m2-ms. (w+)

Left fragment with P2 al-
veolus and ps-mi. (M+)

28212

28213

Size of premolars relative to molars, as seen in three specimens:

| WEAR SuERIEs | /P

35.7F:A.M.28200............... (x+) 87 mm. =2. 69%

F:A:M.28201................ (M+) 89 36.5 7052.
F:A.M.28207........ (m+) 89 . 70

52 .

28255
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Left ramus with symphysis, F:A.M.
P2 alveolus and pa-ma. (w) 28204
Partial left ramus with p2 al-
veolus and ps-ms. (w) 28205
Partial left ramus with P2-
m3. (w) 28206
Partial right ramus with P2-
ms. (M+) 28207
Partial left ramus with P2
alveolus and pa-m&. (w+) 28208
Right fragment with sym-
physis and pa-ma. (M+) 28209

Seven from Hillside Quarry:
Left ramus with symphysis
and pa-n,. (w) 28274
Left ramus with symphysis
and pa-m,. (w+) 28275
Left ramus with symphysis
and pa-ms. (w) 28276
Partial left ramus with p4-
in. (w+) 28277

Right fragment with sym- F:A.M.
physis, P2 alveolus, p8-p4. (M+) 28214
Right fragment with sym-
physis, pa alveolus and pg.
(M) 28215
Right fragment with m1-m3.
(A) 28216
Right fragment with m2-m8.
(w+) 28217
Right fragment with mi.
(w+) 28218
Etc. detached teeth.

Partial right ramus with pa-
ma. (w+)
Partial right ramus with p4-
ma. (w)
Right fragment with ma.
(w+)

28278

28279

28280

One somewhat smaller-sized specimen than above, from Sloth Quarry:
Left ramus, p2-m3. (w+) 28228

RAMI, IMMATURE

Six from Spring Quarry:
Left ramus with symphysis
and dp2-mz. 28222
Right ramus with symphysis
and dp2-m1. 28223
Partial left ramus, dp2-mi. 28224

Partial right ramus with al-
veolus of dp2 and dpa-ml.
Right fragment with dp2-mi.
Left fragment with mi-m2.

LIMB ELEMENTS

The detached limb elements are listed under (a) larger, and (b) smaller-sized.
The size difference presumably is due to individual and sexual variation. The largest
metacarpus (F:A.M.28185) measures 188 mm., the smallest (F:A.M.28184B), 163
mm.; the largest metatarsus (F:A.M.28188) measures 226 mm., the smallest (F:A.M.
28187E), 198 mm. (See measurements, Table V, page 214, and note composite skele-
ton.)

28225
28226
28227
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(a) Larger:
Distal four-fifths left hu-
merus.
Two leftand one right radii.

Two left metacarpi.
Left metacarpus.
Distal two-thirds
femur.
Left tibia.
Two left tibiae.

left

Right metatarsus.
Right metatarsus.
Two right and one left
metatarsi.
Several calcanea and as-
tragali, carpal and tarsal
bones, phalanges and ver-
tebrae.

(b) Smaller:

Left humerus, and frag-
ment.
Two right radii.
Left radius.
Left radius.
Two left and one right
metacarpi.
Left metacarpus.
Two right femora.
Right and two partial
femora.
Three right and three left
tibim.
Four right and two left
metatarsi.
Numerous calcanea, astra-
gali, carpal and tarsal
bones, phalanges and ver-
tebre.

F:A.M.28199A From Spring Quarry.

F:A.M.28198,
B and A

F:A.M.28185,A
F:A.M.28185B
F:A.M.28195B

F:A.M.28192
F:A.M.28191,A
F:A.M.28188
F:A.M.28188A
F:A.M.28188B,
D and C

F:A.M.28199,C

F:A.M.28197,A
F:A.M.28197B
F:A.M.28197C
F:A.M.28184,
A and B

F:A.M.28184C
F:A.M.28194,A
F;A.M.28196,
A and B

F:A.M.28189
and.A-E

F:A.M.28187
and A-E

.i {si

From Hillside Quarry.
From Spring Quarry.

From Hillside Quarry.
From Spring Quarry.

.. "{ "

From Camel Hill.
From Spring Quarry.

From Spring Quarry.

From Sloth Quarry.
From Hillside Quarry.
From Spring Quarry.

From Hillside Quarry.
From Sloth Quarry.
From Spring Quarry.

"c cc ..

it cc It
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A composite. skeleton has been built up from Spring Quarry remains, plus tibise
from Sloth Quarry:

Left humerus, F:A.M.28199B; radii, F:A.M.28197E,D; metacarpi, F:A.M.
28184E,D; 1st phalanges, F:A.M.28180, A-C; 2d phalanges, F:A.M.28180D-G;
3d phalanges, F:A.M.28180H-K; femora, F:A.M.28195, A; tibiae, F:A.M.28190,
A; calcanea F:A.M.28183, A; astragali, F:A.M.28182, A; metatarsi, F:A.M.28188E-
F; 1st phaLanges, F:A.M.28181, A-C; 2d phalanges, F:A.M.28181D-G; 3d pha-
langes, F:A.M.28181H-K.

[A larger form (Size Group iix) is exampled by the peculiar base of an antler,
F:A.M.28266.]

(3) Paleoodocoileus gracilis, Var.
From Punin

ExAPLE.-Partial right ra-
mus with p4-ms. (M+)

F:A.M.28281

REFERRED.-

Partial left ramus with mi-
mg. (M+)

- F:A.M.28282

(Limbs unrepresented.)

(4) Paleoodocoileus salinse, new species

From Salinas

TypEa.-Partial left ramus with pr-ma..........................

REFERRED FROM TYPE LOCALITY.-
Left antler.............................................
Partial left frontal bone with partial antler.
Partial left maxilla with m2-m...........................
Right fragment with p4-m3..............................

F:A.M.
(m) 28284

Fig. 21

28264
28265

(M) 28283
(w) 28285

Two limb elements of P. gracilis size:
Left radius.
Right metatarsus (immature).

28197F
28186
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DIVISION D.-BLASTOMERYCINI

Frontispiece, c; Figures 22, 22A, 23, 23A, 24 and (in part) 3, 4, 4A;
Skeletal Elements 23B and (in part) 25, 25A, 25B

The diminutive hornless deerlets from the Late Tertiary, here held to-
gether under the Blastomerycini, include a number of ostensibly distinct
forms that in certain instances differ widely in the proportions of the
diastema and of the anterior premolars. The group seems best con-
sidered divided between two subfamilies, the Longirostromerycine and
ParablastomerycinaT. The former is represented by the genera, Longiro-
stromeryx, n.g., and Blastomeryx Cope, and the latter by Parablasto-
meryx, n.g., and Pseudoparablastomeryx, n.subg. Deerlets of the earlier
Middle Tertiary, heretofore referred tQ Blastomeryx proper, are ex-
ampled in the remains transferred to Pseudoblastomeryx, n.subg., in
Problastomeryx, n.subg., and in the much smaller Macheromeryx
Matthew. The three latter forms are treated separately under a Middle
Tertiary (B) Section (page 251) and the Late Tertiary forms under (A)
Section (page 217).

For distribution, see Cervidae distribution table, page 43.
The relatively primitive Parablastomerycinaw may have lain close to

the ancestral Cervid stem. The genesis of the comparatively highly spe-
cialized Longirostromerycina possibly may be reproduced, in part, in the
mandibular rami of the broadly contemporaneous forms-Pseudopara-
blastomeryx scotti, Parablastomeryx gregorii, Blastomeryx gemmifer me-
dius, (?)Longirostromeryx blicki and Longirostromeryx clarendonensis,
which in turn exhibit taller-crowned molars, smaller premolars and longer
diastemata.

SUMMARY OF BLASTOMERYCINI SPECIMENS
Total Assoc. Total

Genus Man- Ele- Ele- Speci-
No. Crania Maxillme dibles Limbs ments ments menm

(A) LATE TERTIARY
XX Longirostromeryx, n.g ........ 25 127 9 161 161
XXI Blastomeryx Cope........... 2 25(l 60 26(11 113 2 111
XXII Parablastomeryx, n.g ......... 3 4(3] 10[1] 4 1] 21 5 16

XXIIA P8eudoparablastomeryx,n.subg. 1 4 4 9 9
_____ a_________________________ 66 201 43 804 7 297

(B) MIDDLE TERTIARY
XXIII Macharomeryx Matthew.... 1 [1 1 [1(11 4 3 1
XXIV Problastomeryx, n.subg.1 4 1 7(2 4 1 16 4 12
XXV Pseudoblastomeryx, 4 6(41 25 21 27(3 62 9 53

6 11 83 32 82 16 66

Total Late Tertiary 304 7 297
Grand Totals 386 23 363

associated specimens.
215
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F:A.M.31360

F:A.M.31361

FIG. 22. F:A.M.31360 (genotype) and 31361 (ref.), Parablastomeryx
gregorii, n.g. and sp., from the Late Tertiary, Xmas Quarry, Cherry County,

Nebraska.
Maxillary and mandibular dentitions, occlusal views X 1; skulls and mandible, lateral and
dorsal views X i. (See also Figs. 25, 25B [F:A.M.31360, skeletal elementsl and p. 243.)

See mandibular dentitions, Figs. 22A, 23 and 23A, pages 221-223.
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(A) LATE TERTIARY SECTION

Subfamily 1O.-Longirostromerycinse

XX. LONGIROSTROMERYX, NEW GENUS

XXI. BLASTOMERYX COPE

Subfamily 11.-Parablastomerycine

XXII. PARABLASTOMERYX, NEW GENUS
XXIIA. PSEUDOPARABLASTOMERYX, N.SUBG.

[(B) Middle Tertiary Blastomerycini, page 251.1

Frontispiece, c; Figures 22, 22A, 23, 23A and (in part) 3, 4, 4A

Statement

The new collections from the Late Tertiary contain a splendid series
of Blastomeryx-like mandibles and other remains from New Mexico, and
two largely complete skulls and an interesting series of mandibles from
northern Nebraska. Hitherto, evidence as to the Late Tertiary Blasto-
merycini has been confined to the single m3s from Colorado and New
Mexico of the Cope collection and a few mandibular fragments from
other areas.

The Blastomeryx. genotypic species is B. gemmifer Cope, from the
Pawnee Creek, Colorado, the genotype being the ms of the Cope collec-
tion. The previously given skull characters of the genus proper have
been based entirely on remains from the Lower Miocene. One of the
new Nebraska skulls (Parablastomeryx) is associated with a mandible
and complete series of limb elements. While the resemblance of this
skull itself to the smaller Moschus moschiferus of Recent Asia is notable,
the limbs are relatively much longer and heavier-proportioned than in the
latter. The Blastomerycini, in mandibular characters, as a whole ex-
hibit a far greater range of variation than do the Merycodontini. Thus
in the relatively primitive Parablastomeryx the diastema is short and the
premolars large; while in the highly specialized Longirostromeryx the
diastema is extremely elongate and the premolars reduced. The evident
elongation of the muzzle in the latter well may have been paralleled by
equivalent specializations of the supra-orbital area and of the limbs.
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The hypsodont tendency in the molars and the proportionate smallness
of the premolars in Longirostromeryx actually are far more suggestive
of Aletomeryx than of Parablastomeryx. In the new species, L. clarendon-
ensis, the reduction of the premolars, with occasional loss of p2, is
extreme and greater than in any other member of the Pecora vera
here described. Parablastomeryx is so far definitely recognized only
in the large Cherry County species. Moderate-sized Blastomeryx forms
are known from Brown, Cherry, Dawes and Sioux Counties, Nebraska,
and from Colorado and New Mexico. It is strange that no Blasto-
merycine remains so far have been observed in the very extensive collec-
tions from the Mojave Desert, California. Longirostromeryx species are
recorded from South Dakota, from Brown, Cherry and Sioux Counties,
Nebraska, and from New Mexico and Texas.

As seen in the fine new Nebraska specimens, the Parablastomeryx
skull is hornless; the orbit anteriorly placed and closed; the bulls
moderate; the upper canines (male) large sabre-like; the lower canines
small incisive-formed; the diastemata short (versus extremely long in
Longirostromeryx); the p' lost; the cheek teeth very low-crowned (versus
less so in Longirostromeryx); the premolars large (versus small in Longiro-
stromeryx); the lower molars with Dromomerycine-like folds (often in-
distinguishable because of small size) and accessory cqlumns; and the
distal ends of lateral metacarpals and reduced lateral digits of manus
and pes retained. The discussion of the osteology of Blastomeryx by
Matthew (1908) was based wholly on remains from the Lower Miocene.
Certain detached limb elements hypothetically are allocated to the sev-
eral named Colorado, New Mexico and Sioux County, Nebraska,
species and variants and a few shorter and heavier metapodials.
to the Sioux and Brown Counties, Nebraska, B. elegans and B.
mefferdi. (See Figure 25A.)

Compared to Recent Moschus (A.M. [M. ]57078), the Nebraska Para-
blastomeryx skull (F:A.M.31361) exhibits a basilar length of ((145)) ver-
sus 121 mm.; post C/ to foramen magnum distance, 120 versus 91 mm.;
length of cheek tooth series, 54 versus 40 mm.; metacarpal length, 150
versus 93.5 mm.; percentage of cheek tooth series to basilar length, 38
versus 33%; percentage of cheek tooth series to foramen magnum-post
C/ distance, 45 versus 44%; metacarpal length to basilar length, 97
versus 77%; foramen magnum-post C/ distance to length metacarpus,
125 versus 97%; and P.S. distance to cheek tooth series, 33 versus 53%.
Compared to Meryceros, n.g. (N.S.M.2-3-8-34), the Nebraska skull
(F:A.M.31361) is of approximately the same over-all length, but the
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cranium, posterior to the orbits, is longer and narrower-proportioned,
the frontals lack the interorbital elevation, horns are absent, the orbits
are much larger, much more anteriorly placed and less produced laterally,
the cheek tooth series occupies a proportionately larger area, and the
upper canines are large and caniniform. In short, the form and propor-
tions of both the cranium and the teeth, as well as of the limbs, are nei-
ther Moschine nor Merycodontine. A diminutive mandibular ramus
with large, stubby-proportioned premolars and an abbreviation of the
diastema exceeding that of Parablastomeryx, is tentatively placed under
the latter as a subgenus, Pseudoparablastomeryx. A metatarsus from
the same locality is the shortest so far known to the writer. The two
specimens were secured long since these pages were consigned tothepress.

It seems advisable to restrict the genus Blastomeryx to remains from
the Late Tertiary and to transfer those Lower Miocene remains hereto-
fore referred to the genus (see following section, page 251) to separate
genera or subgenera, Problastomeryx and Pseudoblastomeryx.I With the
questioned exception of Machzerorneryx, so far as at present observable,
the more typical of the Lower Miocene remains are prognostic of the
short-diastemaed and large-premolared and later Parablastomeryx.

The Blastomerycini specimens are subdivided for convenience ac-
cording to the length of the molar tooth series. The dik-dik to roe-deer-
sized remains on this basis fall into five size groups which approximate
Size Groups IIi-vII of the Merycodontini.2 It has seemed important in
the case of the widely distributed Blastomeryx of Size Groups Iv-v to
continue to hold intact the several occurrences by treating the same as
representing so many distinct species and subspecies. The two Para-
blastomeryx skulls and examples of the variable ramal dentitions of the
several genera and subgenera are illustrated (Figs. 22, 22A, 23 and 23A).
A reconstruction of the head in the flesh is given in the frontispiece (c).
Limb elements associated with or hypothetically allocated among the
Late Tertiary forms, and those elements associated with the latter
described Lower Miocene specimens, are also exampled [Figs. 23B and
(in part) 25, 25A, 25B, and see Limb Sections, pages 245, 260].

1 [Sinclomeryx (Blastomeryx-Dyseomeryx) riparius (Matthew, 1924), from Sheep Creek, Ne-
braska, (?)Aletomeryx (Blastomeryx) scotti (Matthew, 1924), from northern Nebraska, and (?)
Dromomeryx, "Blastomeryx ?sp." Gazin (1932), from Skull Spring Miocene Quarry, Oregon, were
formerly considered as of the genus Blastomeryx.]

2 The largest size group (in+) of the Blastomerycini-Merycodontini is slightly smaller than
the smallest size group (vi-) of the Dromomerycini-Aletomerycini.
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Key to Genera and Subgenera

10. LONGIROSTROMERYCIN.E1

Postsymphysial distance long.
Premolars reduced and tooth crowns subhypsodont:

Longirostromeryx merriami, n.g. and sp.
GENOTYPE.- Rightramus, F:A.M.32405, from CherryCounty, Nebraska.

Size Group iII. This paper, Fig. 23A.
(P.S. distance approximates 69% of cheek tooth series length.)

(?)Longirostromeryx blicki, n.sp.
TYPE.-Right ramus, F:A.M.31734, from Santa Clara, New Mexico.

Size Group v. This paper, Fig. 22A.
(P.S. distance as above, premolars less reduced.)

Premolars moderate and tooth crowns brachyodont:
Blastomeryx gemmifer Cope, genotypic species.

GENOTrPE.-Left M3, A.M.8301, from Pawnee Creek, Colorado.
Size Group v. This paper, Fig. 2$.
(In referred specimen F A.M.31389, P.S. distance approximates

41% of cheek tooth series length.)

11. PARABLASTOMERYCINAE

Postsymphysial distance short.
Premolars large and tooth crowns brachyodont:

Parablastomeryx gregorit, n.g. and sp.
GENOTYPE.-SkUll, mandible and partial skeleton, F.A.M.31360,

from east Cherry County, Nebraska. Size Group i-I+. This
paper, Figs. 22, 25.
(P.S. distance is equivalent to 27% of cheek tooth series length,

approximating proportions in Pseudoblktomeryz advena.)

Pseudoparablastomeryx scotti, n.subg. and sp.
SuBGENoTYPE.-Right ramus, F:B:A.M.33763, from Dawes County,

Nebraska. Size Group vi. This paper, Fig. 22A.
(P.S. distance approximates 18% of cheek tooth series length.)

1 See bottom of next page.
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Ps AnO. F- B:A.M.33768rlk~~~~~ rev.

F:B:A.M.33763
rev.

F:B:A.M.337
rev.

r A Id 7I A

'69

rev.

P8

rev.

FIG. 22A. Blastomerycini from the Late Tertiary of Nebraska and New Mexico,
skull and mandibular dentitions. (See pages 244, 235.)

Lateral views X i, occlusal X 1. PS, posterior border symphysis.

F:B:A.M.33768 (rev.), 33763 (subgenotype, rev.) and 33769 (rev.), Paeudopara-
bloatomeryx scotti, n.subg. and sp., from Dawes County, Nebraska.

F:A.M.31734, (?)Longirostromeryx blicki, n.sp., type, rev., from North Santa
Clara River, New Mexico.

F:B:A.M.33775, (?)Parablastomeryx galushi, n.sp., type, rev., from Dawes
County, Nebraska.

A considerably larger species of (?)Longirostromeryx than any here described is sug-
gested by a mandibular fragment (F:A.M.32915, with right p4-m1 and alveoli of
P2-Ps), from Pratt Ranch, Brown County, 1934. Reference doubtful-brachyo-
dont, length of diastema unknown. Anteroposterior diameter p4 = 7.8 mm.; ml =
9.8 mm. (A possibly allied form may be represented by indeterminate fragments
from Midway Quarry.)
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M l rev.

F.:A.M.31425

F.:A.M.31398

FIG. 23. Blastomeryx Cope, Parablastomeryx, n.g., ref., Longirostromeryx, n.g.,
and, for comparison, Pseudoceras, n.g. (F:A.M.31561), from the Late Ter-
tiary of New Mexico, Colorado, Nebraska, Texas and South Dakota, man-

dibular dentitions, lateral and occlusal views compared.
X 1. (See legend, page 226.)
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F:A.M.32019
rev.

dpzdPadp4 A.M.10967 _

P4

F:A.M.32405PS~~~~~~~~~P

0 F:A.M.31669
rev.

r .,?, ps
,=_ _ _,\~~~~- -- F:A.M.32460

rev.

F:A.M.31519

F:A.M.31428
rev.

A.M.21549

~ * F:A.M.32245

FiG. 23A. Blastomeryx Cope and Longirostromeryx, n.g., from the Late Tertiary
of Nebraska, South Dakota, Texas and New Mexico, mandibular and maxillary

dentitions compared.
Lateral views of rami X j, of mandibular dentitions X 1; lateral and occlusal views of maxil-

lary dentitions X 1. (See legend, page 226.)
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Summary of Named Species and Subspecies from the Late Tertiary

The four genera and subgenera, and the some seventeen geographic and
stratigraphic species' and subspecies of Size Groups iii-vii, and their re-
spective type specimens, may be summarized:

SIZE GROUPS III AND IV.

(1) Longirostromeryx wellsi (Matthew), from Little White River,
South Dakota. (s. G. III+.)

TYPE.-Left ramal fragment, A.M.9823. This paper, Fig. 23.

(2) Longirostromeryx merriami, n.g. and sp. (s. G. III), and vars.
A and B (s. G. iv), from Brown and Cherry Counties,
Nebraska.

GENOTYPE.-Right ramus, F:A.M.32405. This paper, Fig. 23A.

(2a) Longirostromeryx serpentis, n.sp., from Sioux County,
Nebraska. (s. G. III.)

TYPE.-Left ramus, A.M.22029. This paper, Fig. 23.

(3) Longirostromeryx novomexicanus, n.sp., from New Mexico. (s.
G. III.)

TYPE.-Partial left ramus, F:A.M.31395. (/ps broken.)

(4) Longirostromeryx clarendonensis, n.sp., from Texas. (s. G. III
AND IV.)

TYPE.-Right ramus, F:A.M.31669. This paper, Fig. 23A.

(4a) (?)Longirostromeryx vigoratus (Hay), from Texas. (s. G.
IV.)

TYPE.-Left m2-m3, Mark Francis Coll.

SIZE GROUP V.

(5)2 (?)Longirostromeryx blicki, n.sp., from New Mexico.
TYPE.-Right ramus, F:A.M.31734. This paper, Fig. 22A.

SIZE GROUP IV.

(6) Blastomeryx elegans Matthew and Cook, from Sioux County,
Nebraska.

TYPE.-Partial left ramus, A.M.14101. (/ps large.)
1 While the evidence is that the species are undoubtedly numerous, the data in many cases are

unfortunately fragmentary.
2(5) also includes dentitions of Size Group iv-; (8c) includes referred material of Size Group vi.
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SIZE GROUP V.

(7) Blastomeryx mefferdi, n.sp., from Devil's Gulch, Brown
County, Nebraska.

TYPE.-Partial left ramus, F:A.M.31375.

(8) Blastomeryx gemmifer Cope, genotypic species, from Colorado.
GENOTYPE.-Left M3, A.M.8301. This paper, Fig. 28.

(8a) Blastomeryx gemmifer medius (Matthew), and var., from
Sioux County, Nebraska.

TYPE.-Partial left ramus, A.M.18955. (/ps moderate.)

(8b) Blastomeryx gemmifer valentinensis, n.subsp., from Valen-
tine, and (8bb), (?)var. A, from Midway Quarry, Cherry
County, Nebraska.

TYPE.-Partial left ramus, N.S.M.10-6-9-31. (/ps small.)

(8c)' Blastomeryx gemmifer, var., from Montana.
EXAMPLE.-Partial right ramus, A.M.21356. [/ps large as in (7)

B. mefferdi. ]

(9) Blastomeryx mollis Merriam, from Virgin Valley, Nevada.
TYPE.-m3, U.C.11565 (or ?11564).

SIZE GROUP VI.

(10) Blastomeryx francesca, n.sp., from New Mexico.
TYPE.-Left ramal fragment, F:A.M.31433.

SIZE GROUP VII.

(11) Blastomeryx francescita, n.sp., from New Mexico.
TYpp.-Right mi(br.)-mg, F:A.M.31425. This paper, Fig. 23.

SIZE GROUP III+.

(12) Parablostomeryx gregorii, n.g. and sp., from Xmas Quarry,
east Cherry County, Nebraska.

GENOTYPE.-Skull, mandible and partial skeleton, F:A.M.31360.
This paper, Figs. 22, 25.
REFERRED.-Left ramus, F:A.M.31364. This paper, Fi. 28.

ISee footnote 2, preceding page.
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SIZE GROUP III.

(13) (?)Parablastomeryxgalushi,n.sp., fromDawesCounty,Nebraska.
TYPE.-Partial skull, F:B:A.M.33775. This paper, Fig. 22A.

SIZE GROUP VI.

(14) Parablastomeryx (Pseudoparablatomeryx) scotti, n.subg. and
sp., from Observation Quarry, Dawes County, Nebraska.

SUBGENOTYPE.-Mandibular ramus, F:B:A.M.33763. This paper, Fig.
22A.

The details regarding the above species, including synonymy and
lists of referred remains, are given in the pages following the measure-
ment tables and preceding the consideration of the Blastomerycine
remains from the Lower Miocene.

FIG. 23. Blastomerycini mandibular dentitions from the Late Tertiary, lateral
and occlusal views compared. (See pages 230-243, 651.)

X 1. PS, posterior border symphysis.
F:A.M.31425, Blastomeryxfrancescita, n.sp., type, rev., St. Cruz, N. Mex.
A.M.8301, Blastomeryx gemmifer Cope, genotype, Pawnee Creek, Colo.
F:A.M.31398, (?)Lontgirostromeryx blicki, n.sp., ref., St. Clara Canyon, N. Mex.
F:A.M.31561, Pseudoceras wilsoni, n.sp., type, rev., Brown Co., Nebr.
F:A.M.31520, Longirostromeryx clarendonensis, n.sp., ref., Carrell Creek, Tex.
Col.M.1000, Longirostromeryx merriami, var. A, Brown Co., Nebr.
A.M.9823, Longirostromeryx wellsi (Matthew), type, Little White Riv., S. Dak.
A.M.22029, Longirostromeryx serpentis, n.sp., type, Sioux Co., Nebr.
F:A.M.31364, Parablastomeryx gregorii, n.g. and sp., ref., Xmas Quarry, Cherry

Co., Nebr.

FIG. 23A. Blastomerycini from the Late Tertiary, mandibular and maxillary
dentitions compared. (See pages 230-240.)

Lateral views of rami X i, of mandibular dentitions X 1; lateral and occlusal views of maxil-
lary dentitions X 1. PS, posterior border symphysis.

F:A.M.32019, Blastomeryx elegans Matthew and Cook, ?ref., rev., Sioux Co., Nebr.
A.M.10967, Longirostromeryx welis (Matthew), ref., S. Dak.
F:A.M.32405, Longirostromeryx merriami, n.g. and sp., genotype, rev., Cherry

Co., Nebr.
F:A.M.31669 (type, rev.), 32460 (rev.) and 31519, Longirostromeryx clarendonen-

si, n.sp., Clarendon, Tex.
F:A.M.31428, (?)Longirostromeryx blicki, n.sp., ref., rev., St. Cruz, N. Mex.
A.M.21549, Blastomeryx gemmifer medius (Matthew), var., ref., Sioux Co., Nebr.
F:A.M.32245, Longirostromeryx merriami, var. B, ref., Cherry Co., Nebr.
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Detailed Lists of Types, Referred Specimens, and Synonymy
Loirostromeryi, total available listed specimens, 161; Blstomeryx, 111; Para-

blatomryVx, 16; Pseudoparablastomeryx, 9.

(Mandibular Measurement Table VI, pages 227-229)
(Skeletal elements, associated or referred, are listed separately, p. 246.)

XX. LONGIROSTROMERYX, NEW GENUS

(Size Groups iII and iv alone represented.)

(Mandibular ramus and symphysis extremely long and slender; diastema elon.
gate and unusually developed; pr-pa greatly reduced and anteroposterior length
equivalent to 40% of length from postsymphysis to p2. In L. clarendonensis, the
most specialized species so far observed, p is usuaRly absent.)

SIZE GROUPS M AND IV.

(1) Longirostromeryx wellsi (Matthew)
From Little White River, South Dakota

(Size Group iII+)

Blastomeryx welki MATrHEW, 1904, Bull. Amer. Mus. Nat. Hist., XX, p. 125, Fig.
18; 1908, ibid., XXIV, p. 545.

Bla8tomerlx cf. welli MATTHEW, 1924, ibid., L, p. 196.

TYPE.-Left fragment with pa-
mn., (11+)

REDFERRED.
Left ramus with symphysis,
dpr-ma (erupting), pa-p4
germs.

A.M.9823 Collected in 1902 by H. F.
Wells.

Figured by Matthew, 1904,
Fig. 18; this paper, Fig.
23.

A.M.10967 Collected in 1903.
This paper, Fig. LSA.

(2) Longirostromeryx merriami, new genus and species
From Cherry and Brown Counties, Nebraska

(Size Group in)

GUNoT,r.-Right ramus with
diastema beautifully pre-
srved, p2 alveolus and pa-
ma. (M)

F:A.M.32405 From Bear Creek, Cherry
County, 1934.

This paper, Fig. -SA.
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REFERRED.-
Left fragment with mr-m8.

Doubtful (/ps larger):
Left fragment with PC-P4
alveoli and mi-me. (M)
Immature partial right
fragment with p3, germ of
p4 and dp4-m2.

FA.M.32406 From type locality, 1934.

F:A.M.31356 From Horsethief Canyon,
Brown County, 1929.

F:A.M.31369

Var. A

(Dentitions tending less tall, near Size Group iv)

ExAIPTB.-Left ramus with
diastema, p,-ps alveoli and
pr-ms. (M+)

Col.M.1000 From Quinn Ranch, col-
lected by N. J. Vaughan,
1930.

This paper, Fig. 9s.

REFERRED FROM QuiN RANCH, BROWN COUNTY.-
Partial right ramus with pr- F:A.M.31355
p4 alveoli and mi-me. (M+)
Left fragment, mr-mi. (w) F:A.M.31357
Right fragment with mr-me. Col.M.1001
(w)
Left fragment with me.

See metatarsus, page 247.
F:A.M.31358

1928.

1928.

Collected by N. J. Vaughan,
1930.

1927.

Var. B

Smaller (/ps larger)
From Burge Quarry, Cherry County, 1934-35

REFERRED.-

Right ramus with partial
diastema, pr-ps alveoli
and pr-ma (M+); left me.
Left fragment with pr-me.
(M++)
Right fragment with mi-
m3 and detached symphy-
sis. (w)

F:A.M.32246
and A

F.:A.M.32905

F:A.M.32246B
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Left ramus, pC-m3. (w+)
Left maxilla with p2 alveo-
lus and p3-m3. (M+)
Left maxilla, p4-m3. (M++)

See metacarpus, page 247.

N.S.M.22-14-6-34
F:A.M.32245

F:A.M.32245A

This paper, Fig. 23A.

Two fragments from Boiling Springs:
Left ps-mr. (m) F A.M.32408
Left m1-m3. (M) F:A.M.32409

QUESTIONABLY REFERRED FROM WILLOW CREEK, 5 MILEs N.W. OF LONG PINE,
BROWN CotrNTY.-

Right fragment with sym- F:A.M.31556 1930.
physis, p, alveolus and pr.
P4* (M)

(Adolescent, and diastema relatively short.)

(2a) Longirostromeryx serpentis, new species

From Sioux County, Nebraska

(Size Group iII)

Blastom&yx cf. wellsi MATTHEW, MATTHEW AND COOE, 1909, Bull. Amer. Mus. Nat.
Hist., XXVI, p. 411.

TYPE.-Left ramus with sym-
physis and p2-m2. (w++)

A.M.22029 From Kilpatrick Pasture,
Quarry 7, 1926.

This paper, Fig. 23.

REFERRED FRAGMENTS FROM OLCOTT HILL, 1925.-

Left fragment, pg-mi. (M) A.M.18847

Right fragment with al- A.M.18846
veolus and pr-ps. (w++)
Left fragment with ps-p4 al- A.M.21471
veoli and mi(br.)-m2. (M+)
Large canine. A.M.21471A
Three /ms. A.M.14118

(Mentioned by W. D. Matthew.)

See metatarsus, page 247.

From Snake Creek area, 1908.
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(3) Longirostromeryx novomexicanus, new species

From New Mexico

(Size Group iII)

TypE.-Partial left ramus with
pi-p3 alveoli and p4-m3. (M)

F:A.M.31395 From upper layer, Santa
Cruz, 1927.

May be further represented in the collection by fragmentary specimens. (See
measurement table, page 227, and referred metatarsus, page 247.)

(4) Longirostromeryx clarendonensis, new species

From Clarendon, Texas

(Size Groups iii and iv)

P2 tending totally lost, PS-P4 greatly reduced, molars moderately subhypsodont.
Two forms may be represented: A smaller-sized species, represented by three speci- -
mens in all of which the p2 is lost, and a larger-sized form in which this tooth is re-
tained. The larger form in size approximates that from Bear Creek, but apparently
exceeds this in the great length of the diastema.

TYPE.-Right ramus with
symphysis and ps-ms.
(M+)

R1RFE1RD FROM TYPE LOCALITY.

Right ramus with poste- F:A.1
rior symphysis, p2-ms. (w)

(Not included in specimen count.)

Crushed right ramus with F:A!
diastema, pg roots and p,-
mn. (w++)

(Premolars of larger size.)

Smaller (Size Group iv):
Right ramus with sym- F:A.A
physis, P3 and p4(br.)-mn
(br.). (w+)

F:A.M.31669 From MacAdams Quarry,
1935.

This paper, Fig. £SA.

M.33022 1936.

M.32462 1935.

4.32460 1935.
This paper, Fig. BSA.
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Left ramus with portion
of diastema, p,-m,. (x++)

Right m' [and dp41J
Left fragment with PJ al-
veolus and p4-rn, (p2 al-
veolus absent). (M)

F:A.M.31519 1935.
This paper, Fig. 23A.

F:A.M.31521 [and Al
F:A.M.31520 (From Carrell Creek, 1929.)

This paper, Fig. £3.

See metatarsus, page 247.

(4a) (?)Longirostromeryx vigoratus (Hay)

From Texas

(Size Group ?iv)

[Length of symphysis indeterminate and proportions of p4 unknown. May
represent the same form as (4). The three specimens listed below are in the Mark
Francis collection, College Station, Texas.]

Blastomeryz vigoratus HAY, 1924, Proc. Biol. Soc. Wash., XXXVII, p. 16, P1. ii,
Figs. 13-18.

TYPE.-Left m, and in.
Moderately worn.

From Garvin Gully.
Figured by Hay, 1924, P1. ii,

Figs. 13, 14.

REFERRED.-

m3, right.
Unworn.

ml, right, in fragment of jaw.
ml = 10 mm.

Figured by Hay, 1924, P1. ii,
Figs. 17, 18.

Figured by Hay, 1924, P1. II,
Figs. 15, 16.

(5) (?)Longirostromeryx blicki, new species
From New Mexico

(The species includes dentitions of Size Groups iv- to v. Premolars less reduced
than in Longirostromeryx proper. Tooth crowns as tall as B. eleans versus B. gemmi-
fer medius.)

Dicrocerus gemmifer CoPE, referred, and Blctomeryx gemmifer COPE, 1877, Rept.
U. S. Geog. Surv. W. 100th Merid. (Wheeler), IV, Pt. II, pp. 360, 350, P1. Ixxxi,
Figs. 13,13a. 1907, Bull. U. S. Nat. Mus., No. 53, Pt. II, p. 32.
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Typm.-Right mandibular ra-
mus with symphysis and p2-
m,. (w)

REFERRED FROM SANTA CLARA.-
Left fragment, p2-ms. (A)

Right fragment with p4-m,
(br.). (M)
Right fragment, ps- m2. (-M)
Right ramus, dp4(br.)-ms.

REFERRED FROM SANTA CRUZ.-
Partial right ramus with p2
alveolus, ps-,m(br.). (M)
Right fragment, ps-ms. (M+)
Right fragment, p,-ms. (M)
Left fragment with pr-ms
(p, and m, br.). (w)
Right fragment with p2 al-
veolus and pa-ms. (M)
Left fragment, ps-ms. (w)
Right fragment, p3-m5. (M)
Left fragment with p2 and
p4-ma. (w)
Left fragment with p2 alveo-
lus and p3-ma. (w++)
Right fragment, pe-m8. (M)
Right fragment with p3-m3
(br.). (A)
Left fragment, ml-ms. (M+)
Right fragment, mi-ms. (M+)
Left fragment, ml-ms. (w+)
Left fragment, ml-ms. (w-+)
Right fragment, ml-ms. (w+)

F:A.M.31734

F:A.M.31398

F:A.M.31415

F:A.M.31416
F:A.M.31417

F:A.M.31399

F:A.M.31400
F:A.M.31401
F:A.M.31426

From N. Santa Clara River,
1936.

This paper, Fig. BRA.

Santa Clara Canyon, 1930.
This paper, Fig. 83.
From Santa Clara, 1928.

Santa Clara Canyon, 1930.

Santa Clara Canyon, 1930.

From red layer, 1925.

From red layer, 1927.

From red layer, 1927.

F:A.M.31402 From 2d wash, 1927.

F:A.M.31427
F:A.M.31404
F:A.M.31405

From 2d wash, 1930.

1926.

From red layer, 1927.

F:A.M.31406 From red layer, 1927.

F:A.M.31407
F:A.M.31408

F:A.M.31409
F:A.M.31410
F:A.M.31411
F:A.M.31412
F:A.M.31413

From red layer, 1927.
From 1st wash, lower layer,

1928.

From red layer, 1927;

1926.

1927.
From red layer, 1927.
From red layer, 1927.
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Right fragment with ml-ma I
(br.). (M+)
Right fragment with ps-ms. I

Left fragment, p8-m8. (M+) I

Left ramus with dp4(br.)-m2. I

REFERRED FROM GENERAL AREA.-

F:A.M.31414 From red layer, 1927.

F:A.M.31419
F?:A.M.31403
F:A.M.31418

1927.

1925.

Right fragment with m3. N.M.2360 From the Santa F6 marls,
Cope Coll. 1874.

Figured by Cope, 1877, P1.
Lxxxii, Figs. 13, 13a.

Cope (1877, pp. 350, 360) remarks that his specimen from the Santa F6 marls
resembles closely the more fully worn Colorado type mg. According to Cope,
"long diameter of crown" measured 12 mm.

Our collection includes some seventy-five unlisted fragmental rami and immature
mandibular and maxillary specimens.

REFERRED MAXILLARY SPECIMENS FROM SANTA CRUZ.-

Partial palate, p4-m'. (M) F:A.M.31429 1927.

Partial right maxilla with F:A.M.31430 1926.
p4-m3. (m)

Partial right maxilla with F:A.M.31432
mL-m'. (M)

SMALLER SPECIMENS FROM SANTA CRUZ.-
Right fragment, pa-mt. (M+) F:A.M.31421

Right fragment, p3-m2. (m) F:A.M.31422
Left fragment, ml-ma. (w) F:A.M.31423

Right fragment, ml-m,. (M) F:A.M.31424

Right fragment, p2-ms. (w) F:A.M.31420

Etc. ramal fragments.

Right maxilla with p2-m'.
(M)
Partial right maxilla with
ml-ms. (M)

From 1st wash, 1928.

From lst wash, 1928.

From 2d wash, 1927.

From red layer, 1927.

From Santa F6 area, 1925.

F:A.M.31428 From 1st wash, 1928.
This paper, Fig. 2£A.

F:A.M.31431 1927.

Soe Limb Section, page 247.
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XXI. BLASTOMECRYX COPE

(Size Groups iv-vii)

SIZE GROUP IV.

(6) Blastomeryx elegans Matthew and Cook

From Sioux County, Nebraska

Blastomerx elegans MATTHEW AND COOKE, 1909, Bull. Amer. Mus. Nat. Hist., XXVI,
p. 410, Fig. 23. MATTHEW, 1918, ibid., XXXVIII, p. 218; 1924, ibid., L, p. 196.

TYPE.-Partial left ramus with A.M.14101 From Snake Creek, M. pani-
p3-m3. (M) ensis zone, 1908.

Figured by Matthew and
Cook, 1909, Fig. 23.

REFERRED FROM SNAKE CREEK BEDS.-

Five mature partial rami: A.M.
Partial left ramus withP2-M3...........................() 17345
Right fragment with p2 alveolus and pr-M3................ (m+) 17341
Right fragment with ml(br.)-m3......................... (M+) 17347
Left fragment with ml-m ............................. (w) 17348
Right fragment with mr-ms.............................. (w+) 17309

Two immature rami:

Left fragment with dp1-dp2 alveoli, dps-ms(br.) ..... ....... 17346
Right fragment with dps-m ........................... 17349

QUESTIONABLY RIEFERRED FROM ANTELOPE DRAw.-
(Diastema longer, /ps relatively larger and /ms slenderer, versus above. Per.

haps distinct species.)
Right ramus with sym- F:A.M.32019 From campsite, Echo Quarry,
physis, p2 alveolus and p,- 1935.
M3. (M) This paper, Fig. fSA.
Left fragment, p,-m2. (w+) F:A.M.31385 1933.
Large C/. F:A.M.32019A

See Limb Section, page 247.
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TENTATIVzLY REFERRED VAR. Rom OBSERVATION QuARRY, DAwEs CoUNTY, Core
LECTED BY T. GALUSHA, 1936.-

(Molars heavy, brachyodont, p2 greatly reduced.)
ExAmPTB.-Left fragment with p-m2n.................
Partial skull with left m1-m3(right maxilla and muzzle

msmg) .........................................
Posterior portion of skull with frontlets................
Left ramus with symphysis and p2-ms(br.)...........
Right ramus with diastema andp-m,.
Left fragment with ml-ma...........................
Left immature ramus with dpr-m2....................
Left maxilla with p2-m.............................
Partial right maxilla with p4, ml(br.), m2 and m'.......

F:B:A.M.
(M) 33776

(w)

(w++)
(w+)

(M)

(M)
(M+)

34051
34051A
34054
33760
33761
34053
34052
33762

SIZE GROUP V.

(7) Blastomeryx mefferdi, new species
From Devil's Gulch, Brown County, Nebraska

TYPE.-Partial left ramus with F:A.M.31375
pg alveolus and ps-m.. (M)

(Taller-crowned than B. gemmifer group.)

From Horse Quarry, Devil's
Gulch, 1933.

Right fragment with pr-ps
alveoli and p4-m,. (M)

F:A.M.31381 From Devil's Gulch, 1934.

REFERRED, Two ImmATuRE RAMI.
Partial left ramus with dpg-
dps alveoli, dp4-m2 and ms
germ.
Right fragment with dpr-dps
alveoli and dpc-m2(br.).

F:A.M.31378 From general area.

F:A.M.31380 From Horse Quarry, Devil's
Gulch, 1933.

See Limb Section, page 248.

(8) Blastomeryx gemnmifer Cope, genotypic species
From Colorado

Merycodus gemmifer COPE, 1874, Bull. U. S. Geol.-Geog. Surv. Terr., Ser. I, No. 1,
p. 22; 7th Ann. Rept. U. S. Geol.-Geog. Surv. Terr. for 1873 (Hayden), p. 531.

Blaetomeryx gemmifer COPE, 1877, Rept. U. S. Geog. Surv. W. 100th Merid. (Wheeler),
IV, Pt. II, p. 350 (mentions only). ScoTT, 1890, Bull. Mus. Comp. Zool., XX,
p. 76. MATTHEw, 1904, Bull. Amer. Mus. Nat. Hist., XX, p. 124, Fig. 17; 1908,
ibid., XXIV, p. 544; 1924, ibid., L, p. 195.
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GENoTYPE.-Left m,. A.M.8301 From Pawnee Creek, Colo.
rado.

Cope Collection, 1873.
This paper, Fig. 23.

Tooth is worn. Anteroposterior diameter measures 13 mm.

REFERRED.-Left ramus with A.M.9449 From west of Pawnee Buttes,
p2-ma. (w++) 1901.

Figured by Matthew, 1904,
Fig. 17.

(For "associated" skeletal elements, see Limb Section, page 248.)

(8a) Blastomeryx gemmifer medius (Matthew)

From Sheep Creek, Sioux County, Nebraska

Blastomeryx medius MATTHEW, 1924, Bull. Amer. Mus. Nat. Hist., L, p. 195, Fig. 57.

TYPE.-Partial left ramus with A.M.18955 From Stonehouse Draw, 1922.
P2-ma. (M+) Figured by Matthew, 1924,

Fig. 57.
(As seen in F:A.M.31389, diastema shorter than in New Mexican 31399.)

REFERRED.-
Left ramus with diastema, F:A.M.31389 From Stonehouse Draw, 1933.
pr-pa alveoli, prma. (w)
Partial left maxilla, dp4-ml. A.M.18957B From Stonehouse Draw, 1922.
Left ramus with diastema, F:A.M.32831 From Greenside Quarry, 1935.
pr-pa alveoli, ml-ms. (M+)
Left fragment, mr-ma. (M) F:A.M.32831A From Greenside Quarry, 1935.
Left pr-pa.. (M++) F:A.M.32832 From Greenside Quarry, 1935.
Left dpr-ma. F:A.M.32832A From Greenside Quarry, 1935.

(8aa) Var.

(/ps heavier)
(Locality in question; not cited in Table I)

Right ramus with diastema, A.M.22388 From Ashbrook Pasture,
p2 alveolus andpa-ma. (w) Sheep Creek channel bed,

1927.
Right fragment with Pr-pa A.M.22388A From Ashbrook Pasture,
alveoli and pmr-i2. (w) Sheep Creek channel bed,

1927.



Bulletin American Museum of Natural History

Immature partial left ramus
with dp2-mi.

Palate with p3-m3. (M+)

Partial right maxilla with
p4-m2. (W)

Left p2-m2. (w+)
(Larger.)

A.M.22388B From Ashbrook Pasture,
Sheep Creek channel bed,
1927.

This paper, Fig. 5.

A.M.21549 From Aphelops Draw, 1925.
This paper, Fig. LSA.

A.M.22472 From Ashbrook Pasture,
1927.

F:A.M.31572 From W. Sinclair Draw,
Channel C, 1935.

QUESTIONABLY REFERRED FROM ANTELOPE CREEK (3 Miles South and 8 Miles West
of Hay Springs, Dawes County), COLLECTED BY JOHNSON, MEADE AND
ASSOCIATES, 1933.-

Right fragment with pa(br.)-
m3(br.). (w+)
Left fragment, mi-m3. (w+)
Left fragment, m2-m3. (M)
Left fragment, mx-m3. (w+)
Left fragment with ps-p4.
Left fragment, m2-ms. (M)
Detached left m2, right mi.

Etc. ramal fragments.

Partial right maxilla with
p4-m'. (M)
Partial left maxilla with mL-
mi'. (w)
8 detached upper molars.

Large C/.

N.S.M.7-27-11-33

N.S.M.8-27-11-33
N.S.M.9-27-11-33
N.S.M.10-27-11-33
N.S.M.11-27-11-33
N.S.M.15-27-11-33
N.S.M.15-27-11-33

N.S.M.4-27-11-33

N.S.M.5-27-11-33

N.S.M.15-27-11-33
N.S.M.15-27-11-33

FROM SAME LOCALITY, COLLECTED BY MORRIS F. SKINNER, 1934.-

Right pS-M2. (w) N.S.M.1-12-7-34
Left p3-M2. (w++) N.S.M.2-12-7-34

Right p3-m3. (w) N.S.M.3-12-7-34
Left p4-m3. (w) N.S.M.4-12-7-34

Left MI-M2. N.S.M.6-12-7-34
Left mn. N.S.M.7-12-7-34

Left 12-1n8. N.S.M.8-12-7-34
Left m1-ms. N.S.M.9-12-7-34

240 [Vol. LXIX



Frick, Horned Ruminants. I-Cervide2

Three Cs/.
Left maxilla with p4--ma.

Right maxilla with m2-m3.

Dps-mi.

N.S.M.10-, 11- and 12-12-7-34
N.S.M.13-12-7-34

N.S.M.14-12-7-34

N.S.M.16-12-7-34 and etc. fragments.

Smaller:

Right ramus, p,-ms. (m) N.S.M.23-12-7-34
(mg brachyodont versus N.S.M.15-27-11-33.)

See Limb Section, page 248.

(8b) Blastomeryx gemmifer valentinensis, new subspecies

From Cherry County, Nebraska

TYPE.-Partial left ramus with N.S.M.10-6-9-31 From Quarry A, Valentine,
P2-m3. (M+) Cherry County.

(8bb) (?)Var. A

From Cherry and Brown Counties, Nebraska

ExAMPLB.-Left fragment
with pr-ma. (M+)

F:A.M.32244 From Midway Quarry,
Cherry County, 1934.

REFERRED.-

C/. F:A.M.32384 From Midway Quarry,
Cherry County, 1934.

Left fragment with ps-ma. F:A.M.31376 From Elliot Ranch, Brown
(M+) County, 1933.
(fms heavier than in B. mefferdi type, F:A.M.31375.)

(8c) Blastomeryx gemmifer, Var.

From Montana

EXAMPLE.-Partial right ra-

mus with p2-m3. (M+)
A.M.21356 From seven miles S. of Logan.

Collected by Mook and Wil-
liams, 1925.

TENTATIVELY REFERRED (SIZE GROUP VI) FROM THE SAME LOCALITY.-

Right fragment with p, al- A.M.21357
veolus and p,-m,. (w++)
Detached m'. A.M.21366

This paper, Figs. 4, 4A.
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(9) Blastomeryx mollis Merriam
From Nevada

Blastomeryx mollis MERRIAM, 1911, Univ. Cal. Pub. Bull. Dept. Geol., VI, p. 278,
Figs. 56-58.

TYPE.-m3. U.C.11565 From Virgin Valley, Nevada.
(or ?11564) Figured by Merriam, 1911,

Fig. 56.

REFERRED FROM TYPE LOCALITY.-

Anterior fragment of ramus
with premolars, or ?dps.

Fragment with "p3 and al-
veolus of p2."

U.C.11567

U.C.12609

Figured by Merriam, 1911,
Fig. 57.

Figured by Merriam, 1911,
Fig. 58.

John C. Merriam (p. 280) observes, "The stage of advance of this species is close
to that of B. primus and B. olcotti, and it may possibly be united with one of these
forms when more material is available for study."

SIZE GROUP VI.

(10) Blastomeryx francesca, new species
From New Mexico

TypE.-Left fragment with
ml-mn. (M)

F:A.M.31433 From Santa F4 area, 1927.

SIZE GROUP VII.

(1 1) Blastomeryx francescita, new species

From New Mexico

TYPE.-Right fragment with
m1(br.)-ma. (M)

REFERRED.-

Right fragment with ps root,
P4(br.)-m2(br.). (M+)
Right fragment with ml
(br.)-m3. (m+)

F:A.M.31425 From Santa Cruz.
This paper, Fig. 23.

F:A.M.31397 From Santa Cruz, 1925.

F:A.M.31434 From S.E. of White Opera-
tion, 1926.
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XXII. PARABLASTOMERYX, NEW GENUS

Frontispiece, Reconstruction c

SIZE GROUP III+ (SIZE GROUPS I AND II UNREPRESENTED).

(12) Parablastomeryx gregori, new genus and species

From East Cherry County, Nebraska

GENOTYPE.-SkUII, mandi- F:A.M.31360 From Xmas Quarry, 1932.
ble, dentition (excepting This paper, Figs. 22, 25.
Cs/) and skeletal elements
(see page 249). (-M)

REFERRED, COLLECTED WITH TyPE AT TYPE LOCALITY BY M. F. SKINNER AND PARTY,
1932.

Slightly larger than type:

Skull, nearly complete, F:A.M.31361 This paper, Fig. 22.
with C/-p2, p'-m'. (-M)
Left ramus with symphy- F:A.M.31364 This paper, Fig. 23.
sis and pr-ms. (M)
[Note partial skull (F:A.M.33720) from Hans Johnson Quarry, of smaller size

than above, referred tentatively to Pseudoceras.]

Type-sized: F:A.M.
Left maxilla with p -m'............................... (w++) 31362

Partial mandible with symphysis, p2 alveolus and pr-m3.... (w+) 31363
Partial left ramus with pr-ms.......................... (M) 31365

Partial right ramus with p2-p8alveoli, p4-m3 ......... (M+) 31366

Left fragment, pr-ma................................. (M+) 31367

Right fragment with mr-m3............................ (w+) 31368

See Limb Section, page 249.

REFERRED FROM MACRODUS QUARRY CHANNISs, 1934 AND 1936 (not separately
cited in Table I).-
Type-sized: F:A.M.

Left ramus with /Is-p2 alveoli, pr-ma.................. (w+) 32914

Left m2-ms......................................... (M+) 32914A

Slightly larger individual:
Left ramus with diastema, pr-ps broken, p4-ms.......... (w+++) 31359
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(13) (?)Parablastomeryx galushi, new species

From Dawes County, Nebraska

TYPE.-Partial cranium (lack- F:B:A.M.33775 This paper, Fig. 22A.
ing distal end of muzzle and
the base of skull posterior to
the last molars) with p2-m3.
(M+)

Molars slightly taller-crowned and with less pronounced cingula, premolars of
similar form but of slightly smaller proportions and post-/C diastema apparently
slightly longer than in P. gregorii. Orbit anteriorly placed; indication of sabre-
formed canine.

XXIIA. PSEUDOPARABLASTOMERYX, NEW SuBGENUS

SIZE GROUP VI.

(14) P. (Pseudoparablastomeryx) scotti, new subgenus and species

From Observation Quarry, Dawes County, Nebraska

SUBGENOTYPE.-Mandibular F:B:A.M.33763 This paper, Fig. BBA.
ramus with diastema, p2 al-
veolus, p,-ms(br.). (M+)

The postsymphysial distance is equivalent to approximately 18% of the cheek-
tooth series length versus 27% in Parabkzstomeryx. The proportion between
the premolars and molars and between p, and p4 approximates that in the latter
genus. p2-p4 = (17.3) mm., ml-m, = ((24.5)).
The specimen equals in size Blastomeryx francesca and is slightly smaller and

with shorter diastema than Pseudoblastomeryx advena.

REFERRED.- F:B:A.M.
Right ramus with symphysis, p2 alveolus and pr-m2(br.).... (M+) 33768

Fig. £BA
Right ml-ms........................................ (M) 33769

Fig. BRA
Left partial ramus with P4 alveolus and ml-mn ............ (M+) 34026

Right maxilla, p'-m3................................... (w) 33767
A questionably referred metacarpus measures 49 mm.; a metatarsus, 66 mm.

(See Limb Section, page 249.)
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Limb Elements Representing the Above Late Tertiary Blastomerycine
Genera and Species

Figures 23B and (in part) 25, 25A, 25B

The Late Tertiary Blastomerycine remains include skeletal elements
associated with jaws or dentitions only in the case of Parablastomeryx
gregorii. A partial skeleton unassociated with the dentition is exampled
by a specimen from New Mexico, F:A.M.31729, in which the laterals
are represented by a lone third phalanx. The Parablastomeryx skeleton
is notable for the large size of the limb elements, and interesting in show-
ing the fusion of the proximal splints and the detached, well-preserved
distal splints in the fore and lateral phalanges in both fore and hind feet.
Additional associated remains are available in the case of the Lower Mio-
cene Pseudoblastomeryx forms (see following section). The associated
limb elements of Parablastomeryx gregorii, the metapodials tentatively
referred to certain other Late Tertiary forms, and examples of the better
represented Middle Tertiary Problastomeryx and Pseudoblastomeryx limbs,
are illustrated on adjoining plates [Figs. 23B and (in part) 25, 25A, 25B ].

The following Late Tertiary genera and species are represented by
limb elements; where the association is definite, the species are starred.
The numbers preceding species are the same as used above.

(Compare species summary, page 224; for measurements see combined
Middle and Late Tertiary Blastomerycini and Merycodontini measurement table,
pages 448-450; and compare Table IV, page 190.)

I)

t( r

E LjJj j Z

FIG. 23B. F:B:A.M.33765 and 33764, Pseudoparablastomeryx 8cotti, n.subg.
and sp., ref., right metacarpus and left metatarsus; and F:B:A.M.34027A and
34027, ?Blastomerycine species, right metatarsus and radius, from the Late

Tertiary of Dawes County, Nebraska.
X i. (See page 249.)
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SUMMARY OF GENERA, SUBGENERA AND SPECIES REPRESENTED BY LIMB ELEMENTS

XX. Lonirostromeryx, NEW GENUS, REFERRED

LIMB SIZE GROUP III-. (TOOTH SIZE GROUPS III TO V.)
(2) L. merriami, n.g. and sp., vars. A and B, referred, from Brown and Cherry

Counties, Nebraska.
(2a) L. serpentis, n.sp., referred, from Sioux County, Nebraska.

(3) (?)L. novomexicanus, n.sp., referred, from New Mexico.

LIMB SIZE GROIUP IV. (TOOTH SIZE GROUPS III TO V.)
(4) L. clarendonensi8, n.sp., referred, from Texas.
(5) (?)L. blicki, n.sp., referred, from New Mexico. This paper, Fig. 2fA (F:A.M.

31729).
Species (1) and (4a) are not represented by limbs.

XXI. Blastomeryx COPE

LIMB (-TOOTH) SIZE GROUP IV.

(6) B. elegans Matthew and Cook, referred, from Sioux County, Nebraska. This
paper, Fig. 25A (A.M.22474D and 14132E).

(TOOTH SIZE GROUP V.)
(7) B. nefferdi, n.sp., referred, from Brown County, Nebraska.
(8) B. gemmifer Cope, referred, from northeastern Colorado.

(8a) B. gemmifer medius (Matthew), referred, and var., from Sioux and Dawes
Counties, Nebraska. This paper, Fig. 25A (A.M.14132 and F:A.M.
31901).

Species (8b), (8c), (9), (10) and (11) are not represented by limbs.

LIMB SIZE GROUPS VII AND VIII.
(llx) Three ?Blastomerycine species, from Cherry, Dawes and Sioux Counties,

Nebraska. This paper, Fig. 23B (F:B:A.M.34027 and A); Fig. 25A
(A.M. 14131).

XXII. Parablastomeryx, NEW GENUS

LIMB SIZE GROUP I. (TOOTH SIZE GROUP III+.)
*(12) P. gregorii, n.g. and sp., from east Cherry County, Nebraska. This paper,

Figs. 25, 25B (F:A.M.31360).
Species (13) is not represented by limbs.

XXIIA. Pseudoparablastomeryx, NEW SUBGENUS

LIME SIZE GROUP IX. (TOOTH SIZE GROUP VI.)

(14) P. scotti, n.subg. and sp., questionably referred, from Dawes County, Ne-
braska. This paper, Fig. 23B (F:B:A.M.33765 and 33764).
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DETAILED LISTS or LIMB ELEMENTS OF ABOVE GENERA AND SPECIES

LIMB SIZE GROUP III-.
(2) L. merriami, n.g. and sp., vars. A and B, referred

From Brown and Cherry Counties, Nebraska

Left metacarpus.
Left metatarsus.

Left metatarsus.

Right metatarsus.

LIMB SIZE GROUP IV.

F:A.M.32247
F:A.M.31954

From Burge Quarry, 1935.
From Quinn Quarry, 1927.

(2a) L. serpentis, n.sp., referred
From Sioux County, Nebraska

A.M.22474E From Quarry A, 1921.

(3) (?)L. novomexicanus, n.sp., referred

From New Mexico

F:A.M.31723 From San Ildefonso, 1927.

(4) L. clarendonensis, n.sp., referred
From Texas

Left metatarsus. F:A.M.32461 From Clarendon, 1935.
Portion of right humerus, F:A.M.32461A,B,C
left radius, distal one-half
metacarpus, etc.

(5) (?)L. blicki, n.sp., referred

From New Mexico

Skeletal elements: distal
one-half right humerus, right
radius, carpus, metacarpus
(br.), distal one-half right
and one-third left tibia, right
and left tarsi, right and left
metatarsi, four 1st, four 2d
and two 3d phalanges, one
lateral 3d phalanx.

F:A.M.31729 From Cuyamungue, 1930.
This paper, Fig. S6A (left

metatarsus).

(6) B. elegans Matthew and Cook, referred
From Sioux County, Nebraska

Left metacarpus, 110 mm. A.M.22474D From Quarry A, 1921.
This paper, Fig. £5A.

Right metatarsus, 120mm. F:A.M.31899 From E. Sinclair Draw, 1933.
Left metatarsus. F:A.M.31900 From W. Sinclair Draw, 1933.
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Three left and one right
metatarsi.

Right metacarpus.
Right radius.

(7)
Fro

Right metatarsus.

A.M.14132B-E From Snake Creek beds, 1908.
This paper, Fig. £SA (A.M.

14132E).
F:A.M.32479I From Echo Quarry, 1935.
F A.M.31938B From Echo Quarry, 1935.

B. mefferdi, n.sp., referred
m Brown County, Nebraska

F:A.M.31953 From Devil's Gulch, Horse
Quarry, 1933.

(8) B. gemmifer Cope, referred
From Northeastern Colorado

Skeletal elements: distal A.M.9449 From west of Pawnee Buttes,
one-half tibia, tarsus and 1901.
proximal two-thirds meta-
tarsus.

(See "associated" left ramus, page 239.)

Distal two-thirds right tibia. F:A.M.31649 From 2 miles west of Masto-
don Quarry, 1932.

(8a) B. gemmifer medius (Matthew), referred, and var.

From Sioux and Dawes Counties, Nebraska

Right radius, 113 mm. F:A.M.31898 From W. Sinclair Draw, 1933.
Right metatarsus. F:A.M.31901 This paper, Fig. 85A.
Right and left (110 mm.) A.M.14132 From Snake Creek beds, 1908.
metacarpi. This paper, Fig. 85A (left).
Left (125 mm.), right and A.M.14132
three partial metatarsi.

From Antelope Creek, Dawes County (reference questioned):
Astragalus. N.S.M.17-12-7-34 Collected by Morris F. Skin-

ner, 1934.
Distal ends of three tibia, N.S.M.18-, 19- and
etc. 20-12-7-34

LIMB SIZE GROUPS VI AND VIII.
(llx) Three ?Blastomerycine species

(May represent distinct genera)

(a) LIMB S.G. VII.
From Cherry County, Nebraska

Left metatarsus, 79 mm. F:A.M.32195 Xmas Zone Quarry, 1936.
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From Dawes County, Nebraska

Right radius and metatar- F:B:A.M.34027 Observation Quarry, 1936.
sus, 77 mm. and A This paper, Fig. 2sB.

(Doubtful; somewhat longer-proportioned than in Pseudoparablastomeryx
scotti, ref.) (Not included in specimen count.)

(b) LIMB S.G. VIII.
From Sioux County, Nebraska

Right metatarsus. A.M.14131 From Snake Creek beds, 1908.
(Not cited in Table I.) Figured by Matthew and

Cook, 1909, Fig. 25, under
(?)Merycodus, sp. indesc.;
this paper, Fig. 25A.

IUMB SIZE GROUP I.
(12) P. gregorii, new genus and species
From East Cherry County, Nebraska

GENOTYPE (in part).- F:A.M.31360 From Xmas Quarry, 1932.
Skeletal elements including This paper, Figs. 25, 25B.
both scapulae, humeri, radii
and ulns, carpi, metacarpi,
splints and phalanges, pelvis,
both femora, one patella,
both tibia, tarsi and meta-
tarsi, four lateral splints with
phalanges.

For assembled metacarpus and metatarsus, see Fig. 25B. The three pairs of
second and third lateral phalanges associated with the specimen witness the pres-
ence of these elements in both manus and pes.

(Note skull and mandible, page 243. This paper, Fig. 22.)

REFERRED FROM XMAS QUARRY, 1932.-
Distal four-fifths right hu- F:A.M.31955A
merus.
Right femur. F:A.M.31955
Distal two-thirds left tibia. F:A.M.31955B

LIMB SIZE GROUP IX.

(14) P. (P.) scotti, n.subg. and sp., questionably referred
From Observation Quarry, Dawes County, 1936

Distal one-third left hu- F:B:A.M.33766A
merus and right radius (br.). and 33766
Right metacarpus, 49 mm. F:B:A.M.33765 This paper, Fig. 2SB.
Left metatarsus, 66 mm. F:B:A.M.33764 This paper, Fig. £SB.
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~~~~~A.M.20548
N.S.M.109-25-6-35
rev.

\-a 7Kp aV

6

N.S.M.15-25-6-35

>(A.M.13014
rev.

FIG. 24. Blastomerycini from the Middle Tertiary of Nebraska, Wyoming and
South Dakota, skull, mandibular and maxillary dentitions compared. (See pages
254, 256-259.)

Lateral views X i, occlusal X 1. PS, posterior border symphysis.
A.M.20548, Mach.romeryx tragulus Matthew, genotype (in part), from Sioux

County, Nebraska (Upper Harrison).
F:A.M.31531, Pseudoblostomeryx falkenbachi, n.subg; and sp., ref., from Lusk,

Wyoming.
N.S.M.109-25-6-35 (rev.), 128-25-6-35 (type, rev.) and 15-25-6-35 (P2 from

96-25-6-35), P8eudoblatomeryx echultzi, n.sp., from Morrill County, Nebraska.
A.M.13014, Pteudoblaetomeryx advena (Matthew), type, rev., from the Rosebud,

South Dakota.
A.M.13822, Problaetomeryx primus (Matthew), subgenotype (in part), rev., from

the Upper Rosebud, South Dakota. (See also Fig. 25A [metatarsus].)
250
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(B) MIDDLE TERTIARY SECTION

Subfamily 1O.-Longirostromerycinse (cont.)
XXIII. MACHZROMERYX MATTHEW

Subfamily 11.-Parablastomerycine (cont.)
XXIV. PROBLASTOMERYX, NEW SUBGENS
XXV. PSEUDOBLASTOMERYX, NEW SUBGENUS

Figures 24 and (in part) 3; Skeletal Elements (in part) 25A

Statement

Problastomeryx and Pseudoblastomeryx, new subgenera, are erected
to take several ostensibly hornless forms with large upper canines, from
the Lower Miocene. The specimens differ from the more average of the
Late Tertiary remains of the preceding section in their greater tendency
to shorter-proportioned diastemata, lowercrowns and larger-proportioned
premolars, in this lying perhaps nearest to the genus Parablastomeryx.
The eight here enumerated species seem to be divisible between a
longer- and a shorter-limbed group: Problastomeryx with metapodials
less elongate than in Parablastomeryx, and Pseudoblastomeryx with meta-
podials of noticeably smaller size. The latter group is nicely exampled
by specimens secured in northeastern Wyoming by C. Falkenbach and
E. DeGroot, including a beautifully preserved skull and jaws (P. falken-
bachi, Fig. 24). The limbs are never abbreviated as is characteristic of
Dremotherium and Tragulus. Pseudoblastomeryx is exampled further in
the slightly smaller forms, P. advena (Matthew) and P. schultzi, n.sp.
Remains of the latter were recently discovered in Morrill County by
C. Bertrand Schultz and made available for study through the kindness of
Professor Barbour. The p3 inner root in the species P. falkenbachi is
prominent as in Parablastomeryx gregorii, versus the constricted, rounded
border in (?)Longirostromeryx blicki.

Problastomeryx and Pseudoblastomeryx specimens previously have
been used in large measure to characterize Blastomeryx Cope, based (pp.
217, 238) on the Late Tertiary Pawnee Creek m3. In the absence of
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the characteristic premolar portion of the series, doubt may arise as to
the allocation of small Lower Miocene specimens between Blastomeryx1
and Leptomeryx-Hypertragulus.

The diminutive slender-limbed and less brachyodont-tending Machae-
romeryx is more suggestive of a specialized species from the Mio-Plio-
cene than of the primitive forms of this section. There is the possibility
that M. tragulus Matthew may prove to have borne horns and perhaps to
have been nearer allied to the Aletomerycini than to the Blastomerycini.

As observed above, the Lower Miocene Blastomerycine limbs actu-
ally may be of moderately elongate proportions, though not as elongate
as in Parablastomeryx gregorii, or they may be of shorter proportions
(Pseudoblastomeryx falkenbachi, P. advena and Macharomeryx tragulus),
compared to their respective dentitions and to the hypothetically normal
condition in Blastomeryx and in the Merycodontini. The metacarpi of
P. falkenbachi and P. advena retain the splint bones. It is presumed that
in all six of the Lower Miocene species, vestiges of the proximal ex-
ternal and internal splints (the same tending to be co6ssified with the
head of the metacarpals) and their distal extremities and phalanges
were retained in the manus and occasionally in the pes. The later P.
gregorii exhibits detached remnants of the laterals and their phalanges in
the manus and of lateral phalanges only in the pes. Some slight
evidence as to the possible condition in Blastomeryx is seen in the
lone phalanx associated with the partial skeletal elements referred to the
New Mexican (?)Longirostromeryx blicki. [A further example may be
represented by the Pawnee Creek, Colorado, metacarpus with lateral
phalanges (A.M.9475) heretofore referred to M. (Ramoceros) osborni. ]
The retention of the laterals is evidenced in both Aletomeryx gracilis and
in A. marshi, as thereunder noted. It may be recalled that William D.
Matthew (1908) reported the Lower Miocene Blastomerycini then
known to him to be furnished with formed fore and hind cannon bones,
apparently complete lateral digits in the fore limb and proximal splints
in the hind limb and a metatarsus shorter and more robust than in
Merycodus.

l Harold J. Cook (1934, The American Midland Naturalist, XV, No. 2, p. 157), figures and de-
scribes three new species from the Lower Miocene which he refers to Blastomeryx Cope. The spe-
cies are based on certain interesting fragments from the Harrison Beds. B. pristinus, type m2,
Plate iII, Fig. 4, and B. cursor, type p2-ml and referred ms, Plate Iv, Figs. 4 and 5, are apparently of
P. schultzi size. B. tantillus, type m2-m3 and two ms/, etc., Plate iII, Figs. 5 and 6, have the di-
mensions of diminutive Leptomeryx-Hypertragulus. The large size of the premolars in the non-
hypsodont Merycodus prodromus Cook, type palate from the Harrison Beds, Plate IiI, Fig. 7, tends
to recall B. cursor rather than Merycodus.

[Vol. LXIX252



Frick, Horned Ruminants. I-Cvid2

Summary of Lower Miocene Species

(A) WITH MODERATE-PROPORTIONED LIMBS.

SIZE GROUP VII+.

(1) Macheromeryx tragulus Matthew, genotypic species, from six
miles northeast of Agate, Nebraska (Upper Harrison).

GENOTYPE.-Portions of skull, mandible and skeleton, A.M.20548.
This paper, Fig. 24.

(B) WITH LONG-PROPORTIONED LIMBS.

SIZE GROUP III. [LIMBS, SIZE GROUPS III- TO IV.]

(2) Problastomeryx olcotti (Matthew), 1908, from the Harrison,
Lusk, Wyoming.

TYPE.-Left ramus, A.M. 13224 (in part).
[Dentition near, limbs shorter than P. primus; length tibia near,

metatarsus short as compared with the much larger-toothed Aleto-
meryx marshi. I

(2a) Problastomeryx species, from Dawes County, Nebraska.
ExAmpiL.-Right fragment with ml-m,, F:B:A.M.32871.

(3) Problastomeryx primus (Matthew), 1908, subgenotypic species,
from the Upper Rosebud, South Dakota.

SUBGENOTYPE.-Partial skull, both rami and skeletal elements, A.M.
13822. This paper, Figs. 24 (ramus), 25A (left metatarsus).
[Limbs slightly larger (tibia actually longer) but teeth relatively

much smaller than A. marshi.] Compare A.M.13824, page 624.

(AA) WITH MODERATE-PROPORTIONED LIMBS (" PSEUDOBLASTOMERY.
CINE").

SIZE GROUP V.

(4) Pseudoblastomeryx falkenbachi, n.subg. and sp., from Lusk,
Wyoming.

SuBGENoTYPrY.-Partial skull and skeletal elements, F:A.M.31530.
This paper, Fig. £5A (right metacarpus and metatarsus).
[p2_-p widely different from P. olcotti, as seen in referred muzzle. ]

SIZE GROUP V. [LIMBS, SIZE GROUP VI.]
(5) Pseudoblastomeryx advena (Matthew), 1907, from the Rose-

bud, South Dakota.
TYPE.-Partial right ramus, A.M.13014. This paper, Fig. 24.
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(5a) (?)Pseudoblastomeryx advena, smaller var., from the
Upper Rosebud, South Dakota.

ExAMPLE.-Portions of skeletal elements, A.M.13823. This paper,
Fig. 25A (right metatarsus).

(6) Pseudoblastomeryx schultzi, n.sp., from Bridgeport, Morrill
County, Nebraska.

TYPE.-Right ramus, N.S.M.128-25-6-35. This paper, Fig. 24.

SIZE GROUP VI. (LIMBS UNKNOWN.)
(7) (?)Pseudoblastomeryx marsa, n.sp., from west Cherry and Dawes

Counties, Nebraska.
TYPE.-Immature right ramus, F:A.M.31354. This paper, Fig. S.

Detailed Lists of Middle Tertiary Types,
Referred Specimens (Including Limbs) and Synonymy

Mach.eromeryx, total available listed specimens, 1; Problastomeryx, 12; Pseudo-
blastomeryx, 53.

SIZE GROUP VII+.

(1) Macheromeryx tragulus Matthew, genotypic species
From Upper Harrison Beds, Nebraska

Machasromeryx tragulus MArrHEW, 1926, Amer. Mus. Novitates, No. 215, p. 1, Figs.
1,2.

GENoTYPE.-Palate with large A.M.20548 From 6 miles N.E. of Agate,
Csl, p2-ms and right one- 1923.
half base of skull; man- Figured by Matthew, 1926,
dible with p2-ma. (M+) Figs. 1,2; thispaper,Fig.24.

Note: Length /ps and dia-
Limbs of Size Group VII+: stema moderate; length /ps
Right and left scapulae, (12.3 mm.) equaling 63% of
humeri, ulno-radii, meta- diastema length (19.5mm.);
carpi, phalanges, partial /ps tending simple, p4
right and left femora, dis- broadly open inwardly.
tal two-thirds left tibia,
left and distal one-half
right metatarsus, caleaneum and astragalus, several carpals and tarsals, three
lst, two 2d and two 3d phalanges, 7 cervical, 9 dorsal and 4 lumbar vertebre,
pelvis and sacrum.
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SIZE GROUP III.

(2) Problastomeryx olcotti (Matthew)

From the Harrison, Lusk, Wyoming

Premolars relatively large, symphysis missing, Csl large

Blastomeryx olcotti MArrHEW, 1908, Bull. Amer. Mus. Nat. Hist., XXIV, p. 543,
Figs. 2 (of C/), 3 (of ramus), 7 (of tarsus and metatarsus) and 11 (of upper den-
tition).

TYPE.-Left ramus without
symphysis, with P2 alveolus,
PS-m3. (M+)
Teeth slightly worn.

REFERRED FROm TYPE LOCALITY,
number with type).-

Left pi-m2.
Unworn.

Large unworn C/.

C/ (br.), unworn.

Worn right maxilla with p4-
Mi, and possibly associated
right ramal fragment with
p4-ms.

.A.M.13224 From 9 miles S.E. of Lusk,
(in part) 1907.

Figured by Matthew, 1908,
Fig. 3.

1907 (at least three individuals held under same

A.M.13224A(in part)

A.M.13224 Figured by Matthew, 1908,
Fig. 2.

A.M.13224
A.M.13224 Figured by Matthew, 1908,

Fig. 11 (in part).

REFERRED LimB ELEMENTs.-
Matthew (1908, p. 544) notes under A.M.13224, "upper and lower jaws, hind

limbs and feet," and (A), '"ower jaw and hind foot of a younger individual..."
A reexamination of these limbs from nine miles southeast of Lusk, indicates the
presence of at least three individuals, all of Size Groups iii- to iv, and large for the
jaws.

(1) Moderately large:
Left metatarsus, 127 mm.

(2) Moderate:
Right tibia, 163 mm., tarsus
and metatarsus one 1st, one
2d and one 3d phalanx.

(3) Moderately small:
Right metatarsus one 1st
and one 2d phaianx, etc.
fragments.

A.M.13224

A.M.13224 Figured by Matthew, 1908,
Fig. 7.

A.M.13224A(in part)
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(2a) Problastomeryx species
From Dawes County, Nebraska

ExAMPLE.-Right fragment F:B:A.M.32871
with ml-ms. (M+)
ms = 12.3 mm.
(So far as visible, resembles P. primus.)

From B Quarry, Antelope
Valley, 1935.

INDETERMINATE SPECIES FROM SAM LOCALITY.-
Right fragment with mi- F:B:A.M.32874 1935.
M8. (M+)

(Larger than Parablastomwryx and smalle.r than Barbouromeryx trigonocor-
neu.)

(3) Problastomeryx primus (Matthew), subgenotypic species

From the Upper Rosebud, South Dakota

Shortness of diastema indicated in broken symphysis. Premolars relatively
large, molars with both types of folds and coluimns. Cs/ seen in associated remains.
Limbs relatively large and approximating Aletomeryx marshi.

Blwstomeryx primus MATrHEW, 1908, Bull. Amer. Mus. Nat. Hist., XXIV, p. 543,
Figs. 1, 5 and (in part) 10, 11.

SUBGENOTYPE.-Skullandboth
rami with worn denti-
tion (including broken C/
right), and associated
skeletal elements.

Limbs of Size Group iii:
Right radius, right carpus,
right and partial left
femur, left and distal one-
half right tibia, left calca-
neum, left and right as-
tragali and tarsals, left
and distal one-half right
metatarsus, three 1st, two
2d and one 3d phalanges,
etc. fragments.

A.M.13822 From 1 mile W. of Horse
Creek, 1907.

Figured by Matthew, 1908,
Figs. 1,5and (in part) 10, 11;
this paper, Fig. 24 (ramus).

This paper, Fig. 25A (left
metatarsus).

REFERRED FROM PORCuPINE Bu 'rE, 1906.-

Partial left ramus with A.M.13016
m1-mn.

(Atlas and scapula reported but not found.)
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SIZE GROUP V.

(4) Pseudoblastomeryx falkenbachi, new subgenus and species
From Lower Miocene, Lusk, Wyoming

Premolars small and limbs very small relative to P. olcotti

SUBGENOTYPE.-Partial skull
withC/alveolusandp2-m3,
and skeletal elements (see
below).

FA.M.31530 From 18 miles S.E. of Lusk,
1933.

Length of limbs approximates Size Group v, Merycodontini:
Left humerus with head
missing, greater portion
left ulno-radius, right ma-
nus,: metacarpus, nearly
complete internal and
proximal portion of ex-
ternal laterals, one com-
plete and one proximal
half lst phalanx; left
metacarpus, left and dis-
tal third right femur,
right and proximal four-
fifths left tibia, left tar-
sus, metatarsus, two 1st,
two 2d and one 3d pha-
langes, pelvis, etc. frag-
ments.

REFERRED.-
Well-preserved skull and
mandible with C/-iM and
p,-m8. (M)
Left fragment with P4
(br.)-m3.

F:A.M.31530 This paper, Fig. 25A (right
metacarpus and metatar-
sus).

F:A.M.31531 From 20 miles S.E. of Lusk,
1935.

This paper, Fig. 24.

F:A.M.31530A From Little Muddy Creek,
1933.

VERY QUESTIONABLY REFERRED.-
Right and left rami with F:A.M.31532 From 12-15 miles S. of Lusk,
diastema and p2-m3. (w) 1932.

(Diastema short, size (Size Group iv) larger than above specimens and
nearly as large as P. olcotti.)

Right ramus with pa(br.)-
mi. (w)

F:A.M.32849 From 10 miles S.E. of Lusk,
1935.
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(5) Pseudoblastomeryx advena (Matthew)
From the Rosebud, South Dakota

Premolars large; shortness of diastema indicated in broken symphysis

Blastomeryx advena MATTHEw, 1907, Bull. Amer. Mus. Nat. Hist., XXIII, p. 219;
1908, ibid., XXIV, p. 543, Figs. 4, 6 and (in part) 12, 13.

TYPE.-Partial right ramus
with pr-In. (M)

A.M.13014 From west of Porcupine
Creek.

Figured by Matthew, 1908,
Fig. 4; this paper, Fig. 24.

QUESTIONABLY REFERRED (larger than type, limbs smaller than P. falkenbachi):
Muzzle with enlarged Csl. A.M.13015 From PorcuDine Creek. 1
ps and ps, and associated
skeletal elements (wrongly
reconstructed).

906.
Figured by Matthew, 1908,

Fig. 6.

Limabs of Size Group vi:
Partial right scapula, dis- Figured by Matthew, 1908,
tal end left humerus, Figs. 12 and 13 (in part);
proximal half right radius, this paper, Fig. 25A (right
right and left partial ul- metacarpus and left meta-
noo right and distal one- tarsus).haZf left metacarpus, and
Proximal two-thirds leftFemur, left calcaneum and
astragalus, one tarsal, left
metatarsus, one 1st and
one 2d phalanx.
Matthew observes that A.M.13015 ". ..shows the structure of manus and pes

almost identical with that of B. gemmifer."

(5a) (?)Pseudoblastomeryx advena, Smaller Var.
From the Upper Rosebud, South Dakota

ExAmPLE.-Distal third right
tibia, right metatarsus, two
1st, one 2d and two 3d pha-
langes.

A.M.13823 From 1 mile W. of Horse
Creek, 1907.

This paper, Fig. 25A (right
metatarsus).
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(6) Pseudoblastomeryx schultzi, new species
From Quarry 1, Bridgeport, Morrill County, Nebraska

TYPE.-Right ramus with symphysis and p2-ms.......... (m+)
Fig. 24

REFERRED.-

Type-sized:

Left ramus with symphysis, P2 alveolus and ps-ma....

Left ramus with symphysis, p2 alveolus and p -m3....

Leftoramus with diastema and p2-ma...............

Left ramus with p-ma............................

Left fragment with P2 alveolus and pa-ma.
Right fragment with symphysis and p-p4............

Right fragment with pa-m..........................

Right fragment with dp4-m2.......................
Right maxilla with p3-m3........................

Left fragment with ml(br.)-m'....................

Slightly larger than type:

Right fragment with pa-m.........................

Right fragment with pa-maCbr.).
Right fragment with pi alveolus and pa-m...........

Right fragment with diastema, p2 alveolus andpp-m. . .

Limbs, Size Group vi:

(The metapodial length equals, but the metapodials
proportioned than P. advena.)

Distal portion right humerus.................... ..

Right metacarpus (80 mm.)........................
Right metatarsus (98 mm.)......................
Two calcanea....................................

(M+)

(w)

Fig. 24
(w)

(w)

(w+)

(M+)

(w+)

(M)
Fig. 24

(w)

(M+)

(M++)

(M++)

(M++)

127-25-6-35
15-25-6-35

96-25-6-35
105-25-6-35

60-, 61-6-7-34
16-25-6-35

100-25-6-35
59-6-7-34

109-25-6-35

31-25-6-35

17-25-6-35
77-25-6-35

113-25-6-35
102-25-6-35

are slightly slenderer-

N.S.M.
75-25-6-35

116-25-6-35
117-25-6-35

70- and 71-25-6-35
Eight astragali......... 38-, 39-, 73-, 74-, 137-25-6-35,

25-6-34, 6-7-34, 6-7-34
Five 1st, one 2d and three 3d phalanges; one tarsal.

QUESTIONABLY REFERRED (from 6 mi. S.W. of Bridgeport, S. R. Sweet, collector,
1932).-
Partial skull and left ramus with dp2 and ml, part of right
ramus, two whole and three broken phalanges A.M.27762

N.S.M.
128-25-6-35
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SIZE GROUP VI.
(7) (?)Pseudoblastomeryx marsa, new species

From West Cherry and Dawes Counties, Nebraska

TYPE.-Immature right ramus
with dp4--m(br.) and germs
of PS-P4.

F:A.M.31354 From 1 mile west of Aleto-
meryx Quarry, 1934.

This paper, Fig. S.

TENTATIVELY REFERRED.

From B Quarry, Antelope Valley, Dawes County, collected by Ted Galusha, 1935:

Right fragment, p4-ms. (w) F:B:A.M.32870

Two left m3s. F:B:A.M.32870A and B

Riffht fragrment with ml F:B:A.M.32870D
(br.)-m8. (-M)

(Size slightly larger.)

Left m2-m,. (M)
(Size smaller.)

F:B :A.M.32870C

Summary Re Limb Elements of Above Blastomerycines

Figure 25A (in part)

Some six of the above Middle Tertiary species seem to be represented
by limb elements. In four of these the limbs are in definite association.

(Compare limb elements of the Late Tertiary species, summary, page 246- and
for measurements see combined Middle and Late Tertiary Blastomerycini and 1(ery-

codontini measurement table, pages 448-450.)

RtSUMf, OF REPRESENTED GENERA, SUBGENERA AND SPECIES

(Details are given under the respective forms, see preceding pages.)
* = elements associated with dentitions

(A) WITH MODERATE-PROPORTIONED LIMBS.

XXIII. Machxromeryx MATTHEw

LIMB (-TOOTH) SIZE GROUP VII+.

*(1) M. tragulus Matthew, from six miles northeast of Agate, Nebraska
(Upper Harrison).
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(B) WITH LONG-PROPORTIONED LIMBS.

XXIV. Problastomeryx, NEW SUBOENUS

LIMB SIZE GROUPS III- TO IV. (TOOTH SIZE GROUP III.)
(2) P. olcotti (Matthew), from the Harrison, Lusk, Wyoming.

LIMB (-TOOTH) SIZE GROIUP III.

*(3) P. primus (Matthew), subgenotypic species, from the Uppgr Rosebud,
South Dakota. This paper, Fig. 25A (A.M.13822).

Species (2a) is not represented by limbs.

(AA) WITH MODERATE-PROPORTIONED LIMBS.

XXV. Pseudoblastomeryx, NEW SUBGENUS

LIMB (-TOOTH) SIZE GROUP V.

*(4) P.jalkenbachi, n.subg. and sp., from Lusk, Wyoming. This paper, Fig.
25A (F:A.M.31530).

LIMB SIZE GROUP VI. (TOOTH SIZE GROUP V.)
*(5) P. advena (Matthew), from the Rosebud, South Dakota. This paper,

Fig. 25A (A.M.13015).
(5a) (?)P. advena, smaller var., from the Upper Rosebud, South

Dakota. This paper, Fig. 25A (A.M.13823).
(6) P. schultzi, n.sp., from Bridgeport, Morrill County, Nebraska.

Species (7) is not represented by limbs.

FIGS. 25 AND 25A. Dromomerycini, Blastomerycini and Aletomerycini genera
from the Tertiary, comparison of limb elements.

X i. Solid-line bracket indicates associated limbs; broken-line bracket indicates limbs
of more than one individual.

FIG.25. N.S.M.3-27-11-33,Barbouromeryxtrigonocomeus(BarbourandSchultz),
limbs of genotype, from Dawes County, Nebraska.

(See also Figs. 5, 7, 10 [dentition], 2, 14 [skull] and page 183.)

F:A.M.31360, Parablastomeryx gregorii, n.g. and sp., limbs of genotype, from
Xmas Quarry, Cherry County, Nebraska.

(See also Fig. 22 [skull and mandible], 25B [partial manus and pea] and page 249.)

FIG. 25A. (See legend, page 265.)
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FIG. 25A. N.S.M.29-27-9-33 and 36-27-9-33, Probarbouromeryx sweeti, n.subg.
and sp., ref., left metacarpus and metatarsus, from Bridgeport Quarry, Morrill
County, Nebraska. (See page 184.)

A.M.13822, Problastomeryx primus (Matthew), subgenotype (in part), left
metatarsus, from the Upper Rosebud, South Dakota. (See Fig. 24 [ramus ] and page
256.)

F:A.M.31931 and 31932, Aletomeryx gracilis Lull, ref., right metacarpus and left
metatarsus, from Antelope Creek, Cherry County, Nebraska. (See page 185.)

A.M.14264, Aletomeryx marshi (Lull), ref., left metacarpus (note side view
showing interior lateral) and left metatarsus, from the Harrison, Nebraska. (See
page 186.)

A.M.22474D and 14132E, Blastomeryx elegans Matthew and Cook, ref., left
metacarpus and metatarsus, from Sioux County, Nebraska. (See pages 247, 248.)

F:A.M.31729, (?)Longirostromeryx blicki, n.sp., ref., left metatarsus, from Cuya-
mungue, New Mexico. (See page 247.)

A.M.14132 and F:A.M.31901, Bkzstomeryx gemmifer medius (Matthew), ref., left
metacarpus and right metatarsus, from Sioux County, Nebraska. (See page 248.)

F:A.M.31530, Pseudoblastomeryx falkenbachi, n.subg. and sp., subgenotype
(in part), right metacarpus and metatarsus, from Lusk, Wyoming. (See page 257.)

A.M.13015, Pseudoblastomeryx advena (Matthew), (?)ref., right metacarpus and
left metatarsus, from the Rosebud, South Dakota. (See page 258.)

A.M.13823, (?)Pseudoblastomeryx advena (Matthew), smaller var., right meta-
tarsus, from the Upper Rosebud, South Dakota. (See page 258.)

A.M.14131, ?Blastomerycine species, right metatarsus, from Sioux County, Ne-
braska. (See page 249.)

FIG. 25B. A.M. [M. 15036, Antilocapra americana Ord, c?', partial manus and pes
(Recent).

F:A.M.32101, Plioceros dehlini, n.sp., type (in part), 9, partial manus and pes,
from Cherry County, Nebraska. (See Fig. 26 [skull and mandible] and page 516.)

F:A.M.31592, Ramoceros ramosus (Cope), ref., partial manus, from New Mexico.
(See Figs. 28, 28A, 29, 30 [partial cranium and horns], 48 [limbs] and page 453.)

F:A.M.32479A and 33789, Paracosoryx wilsoni, n.subg. and sp., ref., rev.,
right metacarpus and immature manus, from Sioux County, Nebraska. (See Fig.
48A [F:A.M.33789] and pages 462, 316.)

N.S.M.59-4-7-34, Cosoryxfurcatus Leidy, ref., partial manus, from Cherry County,
Nebraska. (See page 459.)

A.M.6782, Leptomeryx evansi or var., ref., pes and partial manus, from Logan
County, Colorado. (See page 629.)

N.S.M.23-6-8-30, Meryceros warreni johnsoni, var., ref., pes, from Cherry County,
Nebraska. (See page 466.)

A.M.9475, (?)Cosoryxfurcatus, var. or subsp., ref., partial manus, from Colorado.
(Lateral phalanges of pes, figured by Matthew, 1904, Fig. 16, supplied in error.)
(See Fig. 48 [limbs] and page 461.)

A.M. [M. ]122358, Odocoileus virginianus (Zimmermann), e, partial manus and
pes (Recent).

F:A.M.31360, Parablastomeryx gregorii, n.g. and sp., genotype (in part), partial
manus and pes, from Cherry County, Nebraska. (See Fig. 22 [skull and mandible],
25 [limbs] and page 249.)3

N.S.M.1-11-8-36, (?)Aletomeryx marsiandensis, var., rev., right metacarpus, from
Dawes County, Nebraska. (See pages 163, 186.)

F:A.M.32248, Aldomeryx gracilis Lull, ref., partial manus, from Cherry County,
Nebraska. (See page 185.)
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FAMILY II.-ANTILOCAPRIDAE
See Reconstructions: Frontispiece, A & B, and Figures 27 and 49

The Antilocapridae, in the present volume, are divided between the:
MERYCODONTINI, Late Tertiary, and
ANTILOCAPRINI, Late Tertiary and Quaternary.

Reconstructions of the heads of the more outstanding genera and sub-
genera are shown in the frontispiece, A and B, and Figures 27 and 49.
The family is as yet unrecognized outside of America' and quite unknown
previous to the Late Tertiary. The "horn" characters of the Meryco-
dontini, "pronglets," and Antilocaprini, "pronghorns," have been dis-
cussed at some length in the general Introduction. The dentitions are
uniformly hypsodont. The adjoining table gives the distribution of the
genera and subgenera as at present recognized. The two divisions are
considered in detail in the following pages, where the different genera and
species appear under the numbers used in the table. Without the evi-
dence of the horns, the Merycodontini are distinguished with difficulty
from small Antilocaprini. It is quite possible that a primitive hornless
Merycodontini or Antilocaprini actually may be present and unrecog-
nized in the collections of hornless and subhypsodont-tending Blasto-
merycini.

Hypothetically-Forked horn-cored Antilocaprini ancestors gave rise to the un-
forked core and forked sheath of the modern pronghorn. The Stockoceros forked core
was derived from the burrless Plioceros core and not from Meryceros. Differentiation
in the Merycodontini was accompanied by downward retreat of the horn-core burr
(and facial skin) and elongation of the sheath (Cosoryx), or tendency to separation
of the horn-core into basal pedicle and partially deciduous antler (Ramoceros).

The two following tables summarize graphically the known distri-
bution of the here recognized genera and subgenera of the divisions Anti-
locaprini and Merycodontini, and the number of available specimens.

I There is no record of the occurrence of an Antilocaprid in South America. The several doubt-
ful references in the early literature to antelope forms were based on fragmentary remains yet to
be proven non-Cervid-see A. maquinensis and Leptotherium maju8 and minu8 of the Brazilian Caves,
Lund (1841), Branco (1883) and Ameghino (1889); and Platatherium pampaum Ameghino from
the upper Pampean.

FIG. 26. F:A.M.32101, Plioceros dehlini, n.sp., type (?female), from Snake River,
Cherry County, Nebraska. (See also Fig. 25B [partial manus and pes] and page
497.)

F:A.M.32426 and 32450 (immature), Cosoryx furcatus Leidy, ref., from Gordon
Creek, Cherry County, Nebraska. (See page 341.)

F:A.M.32399, C. (Paracosoryx) wilsoni, possibly distinct var., rev., from Sioux
County, Nebraska. (See page 352.)

267



Wuno9 uaxuIoac

'luow '(Jlulpavj pug
XaIIFA uosiPvN*) uvorj Jo s,

nog
31 's '(STI!Hnot U* puv) joAr aXlq 1,

0109 '(2ullHajs* pus) ooiaa aau^wj

XON 'N ',aaws

*A3N '(l1qdouoLI puv uoX
-uVD 310H l2I-IH*) S9llVA laLl.WA

( 2a.o 'Sl2udS
l1n31s* pus) 'Jqo 'molsJ19 g

,j!fv (slilH uor,,* pus) opl"8a1.

(svsug3* Pug)
Iq,Nq 'lJgAml U'DTlqndoa

*sIqaX C.00 XnoT.S '3[qaa 3la[uS *nl
'XOW 'N '('A!Mba alqlssodj

puv -TIN punoU*) OpuV.o O.IL 'N

ZTJv 'uosuag

'AMDO olq!ssod* io) *nb ilsX

'oloD ('a'N* pus) "09o tfllnA

(-o10 'uomln*
Pus) 'x3I "0°O lIduIDH

*A;Na '3paa-J PuIusnotqL
*2oJQ '('00Jmnaq

-"IA* pur) a3pusapIvM
*;qwD uaps

iaqutmN snua9

0 c1

I--

_ _ 1' -

C-

I~~~~~~~I'-IC.1

I I I*>*eqe<l I*e

41- -... 1 1 11.^41 ....

[~_ _

HPlp 1, > Pl,0

gi 0 bb

Q00

bb

u
64

I t4Q
_6z

m :5
40 C;.I..
P.
t* la
%J

..aIt.b
t 0
4z Q

It.

Li

C

0

5"

0

0

o

E-

en

E-.

m

en

P44

0O

e2
; *

O4a

r

-4

41

i-

4
pi

0
*1
9

SE

C',
I;i
44.)
0

%_1

.2
4z
0I

. .4

.5k
2.

l
.4

9

II

l
a
es

VI

..IqaN '(-Id ui I-,ff -rj uvtmvD.
pug samv(l*) oC) xnOTS

.JqaX '('Amba ao) uo4s3[ooiC)*

.JqaN l(SvmpjW* puv);a.VmE[

Q
m
0

P
Z4
ZI
D



'-4
to
10

C.-. C~-

+ eD I e I I 11-+^*+1D
-I~~~~~-1--1 ^ ;=

1.- 101 1-I'o

I-lol -I- I *C-.1
co CY.)

CO 1100 - 10 01

00 N

II 1 111 jI~+-

0
2

Z3
1.0

-4
-4

CL)

!t
ttoI

;S

t ;d

m 0
)-4 -4

~-4
b-4

..

0w= OS O)

0

Ca

.5

0
It

C)

04
0
"0

C1)

0
C)

OC

C)

0

0

c4z

"0

0
C)

0

a)
0

-0
. C)

Os.

s.O

.C)=o -@
o -E

,0 0 co
OS

. e- 10 04
,I::$ C)

0 .R

A4)

CL)

eO4)

Q
._
C)

5C)

C)
.

0

Hc3

c3

*_

0

C)

P

"0

.1404
4a
OS
:

C)
0

4)

0.

¢

I
a

0:

0
0

I.
04

0I;

ca' 4"i (2to Q " N
cq '"" C'o ;Soo %I ;.

ll. 144



A B

BB

14

D ~E
FIG. 27. Pronglets, Merycodontini, of the American Late Tertiary.

Reconstructions X approximately i. (See legend, page 277.)
Meryceros, n.g. (A) Paracosoryx, n.subg. (B)
Subparacosoryx, n.subg. (AA) Paramoceros, n.subg. (c)

Paracosoryx, ref. species (BB)
Paramoceros, ref. species (D) Ramoceros, n.g. (E)

See Merriamoceros reconstruction, Frontispiece, A
270
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DIVISION A.-MERYCODONTINI

Subfamily 1.-Ramocerotinae

I. RAMOCEROS, NEW GENUS

IA. PARAMOCEROS, NEW SUBGENUS

IB. MERRIAMOCEROS, NEW SUBGENUS

Subfamily 2.-Cosorycine
II. COSORYX LEIDY

IIA. SUBCOSORYX, NEW SUBGENUS

IIB. PARACOSORYX, NEW SUBGENUS

IIC. SUBPARACOSORYX, NEW SUBGENUS

III. MERYCEROS, NEW GENUS

IIIA. SUBMERYCEROS, NEW SUBGENUS

Frontispiece, A, and Figure 27 (Reconstructions); Figures 28-40 and (in part) 2, 2A,
26 (Skulls and Horns); 41-47A and (in part) 28B, 35A, 37, 37A, 38 (Mandibular Den-
titions); (in part) 26, 28A-C, 37, 37A, 40 (Maxillary Dentitions); (in part) 25B, 38,

48 (Limbs)

SECTIONS: I, DIscussIoN; II, "HoRNs"; III, DENTITIONS AND MANDIBULAR RAmI; IV, LIMBS

SECTION I.-DISCUSSION

The diminutive Antilocaprid pronglets, or Merycodontini, the Mery-
codonts of the literature, had a wide range in the Late Tertiary of North
America. They are characterized by tall-crowned teeth, slender elon-
gate limbs and especially by the pseudo-Cervine-formed "horns" of the
males. While the latter differ in shape and in position, at times being
antler-like and highly suggestive of the deer, the uniformly tall-crowned
dentitions are at once distinguishable from the contemporary Cervids of
similar size (Blastomerycini) in which the teeth are brachyodont and the
superior canines much enlarged. Heads of the more characteristic of
the so far recognized forms are shown in hypothetical reconstruction as
in life on the opposite page (Fig. 27) and the frontispiece, A. Unrecog-
nized in the uppermost and but doubtfully present in the lowermost

(Continued on page 276)
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A.M.9476

FIG.' 28. Merycodontini genera and subgenera, Subparacosoryx, n.subg. (A.M.
17339, subgenotype), Meryceros, n.g. (N.S.M.1-17-6-32, 20-8-7-33 and F:A.M.
31163), Cosoryx Leidy (F:A.M.31511 and A.M.8497) and Ramoceros, n.g. (A.M.
9476 and F:A.M.31592), comparison of skulls from the American Late Tertiary.

Occipital views X i. (See legend, page 277.)
272
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U4S.M.16.16-6-33

A.M.17339

A

A.M.9476

A
-

J_9~j

p4 \

FIa. 28A. Merycodontini genera and subgenera, Subparacosoryx n subg. (A.M.
17339, subgenotype), Meryceros, n.g. (N.S.M.16-16-6-33, F:X.M.31163 and
N.S.M.20-8-7-33), Cosoryx Leidy (F:A.M.31511) and Ramoceros, n.g. (A.M.9476

and F:A.M.31592), comparison of skulls from the American Late Tertiary.
Lateral views X i. (See legend, page 277.)
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FIG. 28C. Meryceros warreni johnsoni, n.subsp., sexual and individual variation
in three mature males (N.S.M.2-3-8-34, type, 1-23-7-34 and 1-21-8-34), and
mature female (2-9-8-34), from Crookston Bridge, Cherry County, Nebraska.
X i. FLP, foramen lacerum posterius; FO, foramen ovale; FR, foramen rotundum; GR,
glenoid foramen; MA, auditory meatus. In palatal view of N.S.M.2-3-8-34, the vomer and
adjacent area have been supplied from 1-21-8-34, and the palatal suture from 2-9-8-34.
(See also Figs. 2 [N.S.M.1-23-7-341, 2A lN.S.M.1-21-8-34], 28B [N.S.M.2-3-8-34, 1-23-7-34

and 2-9-8-34] and pages 363, 364.)
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levels, Merycodont remains are of frequent occurrence in the formations
of the main portion of the Late Tertiary where the pronglets are the best
represented of the horned groups. Their plentifulness,1 great diversi-
fication and considerable vertical range might make these fascinating
remains easily read records of variation and development, were it not for
the scarcity of definitely associated material. With the vast collections
that the future may produce, the Merycodonts well may prove to be one
of the best keys to Late Tertiary correlation. The manner of the growth
and the question of replacement of the "horns" have long been in doubt.
The genotypic species, Merycodus necatus Leidy (1854), was based on
fragmental and indefinitely characterized teeth from the Bijou Hills and
remains indeterminate.

Since the original completion of the present preliminary studies and
attempted subdivision of the Merycodontini, mainly on the characters of
the horns (because of dearth of associated dentitions), certain collections
have been secured, from restricted and well-defined horizons of widely
remote localities in New Mexico, north and southwest Nebraska and
California, of definitely associated horns, crania and mandibles. In-
terestingly enough, such recent finds include series of horns, which in a
number of instances differ from those of other localities, and mandibular
rami of equally well-defined character. These additional collections
have permitted some adjustment of our original treatment of the group.
As might be expected, Merycodontini horns and teeth tend to vary in-
dependently; the mandible and dentition evidently were more conserva-
tive than the horns.

The Merycodontini, on the previously known and the more recently
available and far more ample data as to the characters of the horns and
(to less degree) dentitions, are divided between three main-Ramoceros,
n.g., Cosoryx Leidy and Meryceros, n.g.-and several minor groups. As
more fully discussed below, it is impossible as yet to determine which of
these groups is represented by the lost type of Merycodus Leidy or, in
many cases, definitely to allocate detached ramal dentitions and limbs
from localities in New Mexico, Nebraska and California. Because of
the advantage for ready intercomparison of like parts with like, and on
account of the scarcity, until recently, of definitely associated remains,
consideration of the Merycodontini in these pages has been divided be-
tween the introductory Discussion (Part I), and three separate but cross-
referenced sections, "Horns" (Part II), Dentitions (Part III) and Limbs
(Part IV).

1 Total specimens, 4219.
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Fia. 27. Reconstructions based on:
(A) Meryceros warreni johnsoni, n.subsp., Crookston Bridge Quarry, Cherry

County, Nebraska
(AA) Subparacosoryx savaronis, n.subg. and sp., Sioux County, Nebraska
(B) Paracosoryx talsoni, n.subg. and sp., Sioux County, Nebraska

(BB) Paracosoryx alticornis, n.sp., Barstow, California
(c) Paramoceros brevicornis, n.subg. and sp., .Barstow, California
(D) Paramoceros marthe, n.sp., Santa F6 County, New Mexico
(E) Ramoceros ramosus (Cope), Santa F6 County, New Mexico

FIGs. 28 AND 28A. Merycodontini genera and subgenera, comparison of skulls
from the American Late Tertiary.

Occipital and lateral views X J. A, B, cross sections of horns.

FIG. 28. A.M.17339, C. (Subparacosoryx) 8avaronis, n.subg. and sp., subgeno-
type, from Sioux County, Nebraska.

(See also Fig. 28A and page 353.)

N.S.M.1-17-6-32, Meryceros warreni johnsoni, n.subsp., ref. 9, from Crookston
Bridge, Cherry County, Nebraska.

(See page 364.)

F:A.M.31511, Cosoryxfurcatus sternbergi, n.subsp., type (in part), from Kansas.
(See also Figs. 28A, 36, 36A; ramus, Fig. 43; and page 344.)
A.M.8497, Cosoryzfurcatus Leidy, ref., from Driftwood Creek, Hitchcock County,

Nebraska.
(See also Fig. 36 and page 344.)

A.M.9476, Ramoceros osborni (Matthew), genotype (in part), from Pawnee Creek,
Colorado.

(See also Fig. 28A; ramus, Fig. 43; and page 328.)
N.S.M.220-8-7-33, Meryceros warreni johnsoni, var., ref., from Valentine, Cherry

County, Nebraska.
(See also Fig. 28A and page 366.)

F:A.M.31592, Ramoceros ramosus (Cope), ref., from Lower Pojuaque Bluffs,
New Mexico.

(See also Figs. 28A [lateral view of cranium], 29, 30 [horns], 25B [partial manus], 48 [imbs],
and page 324.)

F:A.M.31163, Meryceros joraki, n.sp., type, from Barstow, California.
(See also Fig. 28A and page 368.)

FIG. 28A. A.M.17339, C. (Subparacosoryx) savaronis, n.subg. and sp., subgeno-
type, from Sioux County, Nebraska.

(See also Fig. 28 and page 353.)
N.S.M.16-16-6-33, Meryceros warreni johnmoni, var., ref. 9, from Valentine,

Cherry County, Nebraska.
(See page 366.)
F:A.M.31163, Meryceros joraki, n.sp., type, from Barstow, California. (Horn

and restoration from opposite side.)
(See also Fig. 28 and page 368.)
N.S.M.20-8-7-33, Meryceros warreni johnsoni, var., ref., from Valentine. Cherry

County, Nebraska.
(See also Fig. 28 and page 366.)
F:A.M.31511, Cosoryxfurcatus sternbergi, n.subsp., type (in part), from Kansas.
(See also Figs. 28, 36, 36A; ramus, Fig. 43; and page 344.)

A.M.9476, Ramoceros osborni (Matthew), genotype (in part), from Pawnee Creek,
Colorado.

(8ee also Fig. 28; ramus, Fig. 43; and page 328.)

F:A.M.31592, Ramoceros ramosus (Cope), ref., from Lower Pojuaque Bluffs, New
Mexico.

(See also Figs. 28 [posterior view of cranium], 29, 30 [horns], 25B [partial manus], 48 [limbs],
and page 324.)
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Characters of the Merycodontini

The dentition is strongly hypsodont; the Is/ and pl are lost; un-
enlarged Cs/ are retained, at least occasionally, in both sexes (Fig. 28B);
and the /Cs are incisive-formed. The lengths of the paired frontal ap-
pendages of the mature males vary from 50 to 100% of the skull lengths
and are of several distinct forms, viz.: (Ramoceros) three- to four-pointed
postorbital "antlers," (Cosoryx) moderate to tall supra-orbital shafts with
short-tending forked prongs, and (Meyceros) shorter and more lat-
erally compressed shafts with variable forks. The basal burrs are single
or multiple, lightly attached or frequently absent. The frontal area of
the skull anteromedian to the horn-cores is strongly depressed; the
nasals and muzzle may be extremely long and slender; the premaxillae
widely separate the anterior nasals and maxill2a; the tubular orbits
are strongly produced laterally; the postorbital ridges are united in a
low sagittal crest (the parietal area being relatively short in Ramoceros
and longer in Meryceros); the inion is broad, indented and over-reaches
the condyles; the posterior palate is produced and tubular; the auditory
bulla are full (possibly less so in Ramoceros) and the auditory meatus
long and erect (possibly more so in Cosoryx); unossified pre-orbital
vacuities and both infra- and supra-orbital foramina are present; the
limbs are of slender Antilocaprine proportions, the metacarpal length
apparently somewhat approximating the incisive border to foramen
magnum distance. Remnants of the laterals and their phalanges were
retained occasionally, at least, in the manus (Fig. 25B).
The skull is definitely pronghorn-like versus deer-like, the orbits being

prominent and tubular, the nasals and muzzle long and slender, the pre-
maxilla-nasal contact wide, the muzzle and incisive border unconstricted
distally, the lacrimal glandular depression of the deer absent, the horns
postero-supra-orbital (versus frequently more posterior to the orbit)
and the frontoparietal suture straight (versus inverted U-shaped in the
deer). While the enlargement of the occipital area and tubular condition
of the posterior palate are perhaps suggestive of the deer rather than the
pronghorn, the condition of the posterior cranium must have been
primarily dependent on horn form. The arrangement of the postglenoid,
of the hyoid troughs of the bulle, etc., tend to be Antilocaprine.

Examples of the crania of Ramoceros, Cosoryx and' Meryceros are
figured on two adjacent pages in lateral and occipital views, Figs. 28 and
28A, and examples of the Crookston and Nenzel Meryceros in three Figs.
28B, C and 40. The drawings portray the depression of the relatively
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Frick, Horned Ruminants. II-Antilocaprid27

low posterior occipital area, the moderate development of the sagittal
crest, the indentation of the relatively wide inion, the fullness and posi-
tion of the bulle and the arrangement of the mastoid area, etc. They
further indicate the more posterior and depressed position of the horns,
the relatively short posterior cranium and more circular horn section of
Ramoceros versus Cosoryx and Meryceros. The writer has yet to view a
complete or nearly complete skull of Ramoceros. As seen in Meryceros
and Cosoryx the premaxillae and nasals are extremely elongate and slen-
der and the occipital area low and unproduced. The figures portray the
slenderness of the muzzle, the prominence of the orbits and the eleva-
tion of the midfrontal area of the cranium. Additional crania are illus-
trated on Figures 2, 26, 37 and 37A (in part).

Ramoceros, n.g., and Meryceros, n.g., are well represented by the fine
series of detached horns and dentitions, etc., in the collections amassed
by the late Joseph Rak from the Santa F6 area, New Mexico. The
former genus is almost unknown elsewhere. Cosoryx Leidy is seen in
rare examples from several scattered areas and in the very useful series
secured by M. F. Skinner from a northern Nebraska locality. Subco-
soryx, n.subg., with uniquely reduced premolars, is limited so far to the
single New Mexican horizon. Paracosoryx, n.subg., with peculiarly
abbreviated diastema, is recognized in remains collected by Jack Wil-
son from localities in western Nebraska and the Mojave, California.
Meryceros, represented in our collections by many detached specimens
from various areas, is best observed in the exquisite series collected by
F. W. Johnson and party at Crookston in northern Nebraska and
placed at the writer's service through the kindness of Professor E. H.
Barbour of the Nebraska State University. This superb series of skulls,
associated and non-associated rami and limbs, and a fine Meryceros series
secured by M. F. Skinner from Nenzel, indicate the considerable varia-
tion in size and other characters occurring within two species of the
genus. Additional specimens, discovered some months after the com-
pletion of our original studies, have permitted a rechecking of the
Merycodontine evidence as a whole and a more satisfactory allocation of
detached mandibular and maxillary dentitions to the species represented
by horns. Far more time than has been given to the Merycodontini well
might be spent in further and more careful study of the now available
collections. The present and preliminary revision at best must be con-
sidered no more than a step toward a clearer understanding of this di-
versified and formerly widely distributed group.
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The Problem of the "Horns"

The actual method of growth and nature of the covering of the Mery-
codontini "horn" remains a conundrum, though the available evidence as
here interpreted points to the probability of there having been, in such
forms at least as Ramoceros, a from time to time replacement somewhat
after the method in the Recent deer. The small to large examples sug-
gestive of growth stages in the extensive New Mexican series of horns of
the several Ramoceros shapes, plus our inability to understand how such
hardened structures went through the necessary changes attendant on
increase of size except by some process of periodic shedding and replace-
ment as in the deer, seem to indicate their necessarily deciduous char-
acter. Variable-sized examples of several such horn series are figured.
The Nenzel and Crookston Meryceros collections include four crania
with dp2-dp4 (worn) and nub-like horn-cores, the specimens being inter-
preted as of immature mnles in rudimentary"spike-horn" stage (F: A.M.
32175 [Fig. 40] and N.S.M.4- and 9-7-9-34, and 1-19-9-34 [Fig. 28B]).
The nubs in specimens N.S.M.9-7-9-34 and 1-19-9-34 indicate the former
presence of distal extremities now broken off or shed. Again a lone
fragment of Ramoceros, from Fairfield Creek, Nebraska, shows a mature
horn-pedicle with burr, above which the horn has been broken off-by
accident or natural shedding. The "core" in Meryceros is placed more
anteriorly than in the case of the pedicle in Aletomeryx gracilis. A speci-
men of Paracosoryx wilsoni (F:A.M.32895, Fig. 37) is especially interest-
ing in the aborted character of the shaft of one side which, exhibiting a
second burr some distance above the first, suggests that the horn is in
process of repair. The anterior prong of the opposite "undamaged"
shaft in this specimen is extremely rudimentary, the fork sharply con-
trasting with the extremely palmate fork of specimen F:A.M.32399
(Fig. 26). While a very rudimentary unforked stage is recognized in
the case of the immature horn of Meryceros, neither the unforked nor
forked stages are as yet recognized in the three- to four-pronged Ramo-
ceros.

It is necessary (as observed above) to look upon the Merycodontini
as of the Antilocapridae, notwithstanding the apparent general simi-
larity of the Merycodontine horn to the Cervine antler rather than to the
Antilocaprine horn-core. The absence of shed horns with burrs at-
tached might be due to several causes. In the first place, accumulations
of the preserved remains were probably largely seasonal and ever de-
pendent on a supply of feed and water for the animals in or about
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areas where sediments were accumulating. Examples of the "winter"
hornless state might be missing from sedimentary deposits through the
herds dwelling at that season in highlands undergoing erosion rather than
in such basins of sedimentary accumulation. The cross sections of horns
taken both above and below the origin of the burr always seem to exhibit
a similar structure of variably porous central core with intermediate
middle and dense outer areas. It seems natural that the lightly at-
tached burr should frequently be lost through breaking off of the same
through wear in life (see muntjac) or subsequent chance. The burr may
be lightly attached in the Recent deer in the early velvet stage. Mul-
tiple burrs might be accounted for through periodical retreat of the velvet
and encroachment of the head covering. As the Merycodontini are not
Cervids, but are Antilocaprids with an horn adaptation outwardly simu-
lating that of the Cervids, the presence of shed horns with Cervid-like
burr attached, in final analysis, is not necessarily to be expected.

Since this manuscript was originally prepared for the press, interest-
ing light has been thrown on the question of the Merycodontine "horn"
through the superb series of male crania of Meryceros secured from
Crookston Bridge by F. W. Johnson and party of the University of Ne-
braska. The horns themselves tend to exhibit the two major shapes ob-
served in remains from New Mexico and Nenzel, Nebraska, a taller,
more slender and less flared, and a shorter, heavier and more branching
horn. Interestingly enough a comparison of the tooth wear and horn
form in the Crookston Bridge series indicates that the more slender-
shaped and burrless horns belong to the less aged individuals. It may
be that the tall burrless shaft with moderate-length forks was typical of
early maturity, and the shorter burred shaft with longer fork was de-
veloped with more advanced age. The anterior prongs of one Crooks-
ton specimen are very definitely worn, the wear being prominent on
both prongs, and evidently having taken place in life and when that
portion, at least, of the horns was unprotected by covering. A similar
condition would be impossible in the case of Antilocapra where, although
the sheath is deciduous, the core is never uncovered. In the particular
specimen the anterior prongs are relatively short-the anterior fork
normally in the Crookston series being longer than the posterior. The
occurrence in both the Crookston and Nenzel series of immature speci-
mens in which m3 has not erupted and the horns are represented by rudi-
mentary nub-like processes, and in the case of two such specimens the
apparent evidence as to the former presence of a "shed" capping, has
been noted. In the Recent pronghorn calf, with m2 unerupted, the future
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cores are but "pin-points"; with p4 and m3 about to erupt they become
sizable nubs. The burr of a lately secured Paracosoryx wilsoni horn-
core lies just below the fork and indicates a height of facial skin propor-
tionate to that of Cervulus.

The specimens then available seem to have suggested to E. D. Cope
that the Merycodontine horns were in the process of becoming deciduous.
Cope (1874, p. 16) concludes "that the genus Cosoryx represents the an-
cestral type of the Cervida, and explains the origin of the remarkable
type of horns of that family...; the separation of the dead from the
living bone by suppuration. . . " (1877, p. 348)" . . . It is very probable
that a genus allied to the present one gave origin to the family of the
Deer. It is obvious that the horns of Dicrocerus did not possess a horny
sheath as in the Bovidae, from the fact of their being branched. As the
sheath grows by addition at the base, the presence of branches, which
necessarily obstruct its forward movement, would be fatal to the process.
There is much to be said in favor of the view that the horns were covered
with an integument, probably furred, as in the Giraffe and young of the
Deer. Thus there are grooves on the beam for superficial blood-vessels,
which must have been protected by skin. [p. 349] ... It is not prob-
able that this genus is the immediate ancestor of Cervus, from the fact
that the molar teeth display in their prismatic form a higher degree of
specialization than belongs to that genus. It is probable that the true
ancestor combined the dental type of Cervus, with the distinct roots and
short crowns of the molars, with the type of horns here described. .."
Cope (1877, p. 347) follows Gervais in assigning Cosoryx Leidy (and
Merycodus Leidy) to Dicrocerus Gervais. Dicrocerus, genotypic species
D. elegans, and referred species of the European Miocene, are generally
conceded to be of the Cervide. While certain of the "horns" from Sansan
as figured by Filhol (1891, Pls. xxxv, Figs. 4, 6; xxxvi, Figs. 6, 4;
and xxxvii, Figs. 10-12) recall certain of the here-figured Merycodon-
tini, it is yet to be proven that the former represent more than specializa-
tions of the Cervid horn-pedicle.

W. B. Scott (1890, p. 84) observes that the condition of the burr of
Cosoryx "can hardlv be regarded as ... evidence that the antler was
deciduous."

W. D. Matthew (1904, p. 105) once considered the horns to have been
deciduous, observing ".... . Antlers supra-orbital, deciduous, branched,
three-tined in mature, two-tined in younger adult, probably single-
tined or absent in earlier stages ... brow tine absent. . . " (1918, p. 220,
under Fig. 18) ".... .Two complete burrs and traces of a third are pre-
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served, indicating repeated shedding of the antlers, probably annual."
Matthew (1924, pp. 202-206), in the course of a detailed reconsidera-
tion of the evidence, observes " . . . Antlers on both male and female...
Antlers are not more than once forked, except in one species or group of
species... The forking is not a progressive character... The 'ant-
lers' are unlike those of the Cervidae in their smooth hard surface...
The burr ... may be single, double or triple ... is very easily broken off
and leaves no perceptible scar ... NEVER FOUND BROKEN OFF AT THE
BURR... Obviously a multiple burr could not normally occur with a
deciduous antler. But in Merycodus the multiple burr is certainly a
normal character. It appears to me far more reasonable, therefore, to
conclude that the bony horn-cores were not deciduous... If, as now
appears, the 'antlers' were NOT deciduous but their sheath periodically
renewed as in Antilocapra, it does not appear that there is any evidence
left for cervid affinities. All the characters conform in indicating anti-
locaprid relationship."

E. L. Furlong (1932, pp. 152-154) agrees with Cope that the Meryco-
dus antlers were of a different character from the deciduous antlers of the
deer. "No specimens or records examined show the horn shed from
above or at the burr... If these animals annually shed their horns it
appears reasonable to suppose that, among so many specimens occurring
in the fossil record, some would show the separation of the beam carrying
the tines at the point of normal separation in the region of the burr, as in
the deer... The burrs are not ankylosed to the beam nor does this
tissue form any part of the beam as in Odocoileus... A transverse sec-
tion through the burr and underlying beam shows a distinct line of de-
marcation between the two... The burrs, then, may be regarded as the
terminal point of the heavier skin covering of the head, and the initial
point of growth of the lighter covering of the antlers. ..

AVAILABLE CRANIA

While the characters of the skull of Meryceros and Cosoryx now are
observable in well-preserved specimens, many of the cranial details in
Ramoceros are still unknown. Outstanding among the available Mery-
ceros remains is the series of some twenty-six mature skulls in the Uni-
versity of Nebraska collection from Crookston, Cherry County. Five
of these specimens show the premaxilla, preserved also in two specimens
from Valentine A and Burge Quarries. (Crookston, Figs. 28B and 28C;
Valentine, Fig. 28A; and Burge, Fig. 37A.) The characters of the Co-
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soryx crania are nicely shown by two Gordon Creek specimens-an im-
mature skull (F:A.M.32450, Fig. 26) in which the premaxillh are pre-
served, and a female specimen (F:A.M.32426, Fig. 26) which is unique
in the Merycodontine series in the retention of the pterygoids and beau-
tiful preservation of that area. The most useful Merycodontine cra-
nial specimens known to the writer are:

Ramoceros ramosus (Cope), referred, from New Mexico
F:A.M.31592, posterior cranium with horns and ?associated maxilla (w) and limbs.

Figs. 28, 28A, 29, 30, 48. m - ((13.5)) mm.

R. osborni (Matthew), from Colorado
A.M.9476, posterior one-third cranium with horns associated with p-ms (w++),

ramus and limbs. Figs. 28, 28A, 43. m8 base - 12.8 mif.

R. (Paramoceros) howardte, n.sp., from Brown County, Nebraska
F:A.M.31271, cranial saddle with horns and mL-m3 (w++). Figs. 33, 34. ms base

15.5 mm.

Cosoryx ilfonsensis, n.sp., referred, from New Mexico
F:A.M.31730, female skull with p2-m (m). ms = 12.1 mm.

C. furcatus Leidy, referred, from Midway Quarry, Cherry County, Nebraska
F:A.M.32376, posterior cranium with burred horn-cores.
F:A.M.32377, posterior cranium with burred right horn-core. Figs. 36, 36A.

C. furcatus Leidy, referred, from Gordon Creek, Cherry County, Nebraska
N.S.M.1-9-8-28, partial skull with horn and p'-m' (m). Figs. 36, 36A. mg - 11.5 mm.
F:A.M.324fi(, immature skull and jaws, premaxifla and /dls preserved, and dp'-m'-2

Fig. 26.
F:A.M.32426, cranium with p2-ms (M). Anterior muzzle missing. Specimen unique

in that the pterygoids are preserved. Fig. 26. m - 10 mm.

C. furcatus Leidy, referred, from Burge Quarry, Cherry County, Nebraska
F:A.M.32902, skull including partial premaxilla, horns and dentition (M+). Figs. 2,
37A. m' = 11.5 mm.

C. furcatus Leidy, referred, from Hitchcock County, Nebraska
A.M.8497, posterior cranium with horns. Figs. 28, 36.

C. furcatus sternbergi, n.subsp., from Kansas
F:A.M.31511, posterior cranium with horns, Figs. 28, 28A, 36, 36A, and associated ra-

mus, Fig. 43.

C. furcatus mooki, n.subsp., from Montana
A.M.21370, portion of cranium with horns, and mu-ms (w). Fig. 36A. mg - 12.8 mm.

C. (Paracosoryx) wilsoni, n.subg. and sp., from Sioux County, Nebraska
F:A.M.32470, cranium with horns, lacking anterior muzzle (M+). Fig 37. m3 = 11.5
mm.

F:A.M.31191, cranium with horns, lacking muzzle (A). Fig. 37. ml = 10.5 mm.

C. (Subparacosoryx) savaronis, n.subg. and sp., from Sioux County, Nebraska
A.M.17339, posterior cranium with horns and mu-ms (w+). Figs. 28, 28A. ms -

9.7 mm.
A.M.22746, partial cranium with left horn and short-crowned m'-m' (M+). Fig. 39.
ml - 10.4 mm.

A.M.17340, posterior cranium without teeth.
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Meryceros nenzelensis, n.sp., from Nenzel, Cherry County, Nebraska
F:A.M.31902, major portion of large crushed skull with p2-m, and ramus with den-

tition (M+). Horns broken. Fig. 44 (ramus only). ms - 13.3 mm.
F:A.M.32174, skull with horns and dentition (M+). Fig. 40. m - 12.8 mm.
F:A.M.32175, partial immature male skull with rudimentary core and dp2-ms (germ)

(M). Fig. 40.

M. warrenijohnsoni, n.subsp., from Crookston Bridge Quarry, Cherry County, Ne-
braska

50 skulls or partial skulls from Crookston, 11 with attached rami, and 5 with pre-
maxilla preserved (N.S.M.2-3-8-34, 1-27-7-34, 1-23-7-34, 3-5-9-35 and 2-15-8-35).
Figs. 28B, 28C.

N.S.M.1-17-6-32, partial female skull with p'-m3 (M). Fig. 28. ml = 10.4 mm.
N.S.M.26-17-6-32, crushed female skull with p3-m3 (w). m3 = 11.0 mm.

Two from Valentine Quarry A:
N.S.M.20-8-7-33, skull with horns and p3-m$ (A). Figs. 28, 28A. ms = 10.1 mm.
N.S.M.16-16-6-33, anterior 4/s female skull including premaxillie, with p2-m3 (M+).

Fig. 28A. m3 = 11.3 mm.

SUMMARY OF MERYCODONTINI SPECIMENS
Total Assoc. Total

Genus Cra- Maxil- Mandi- Ele- Ele- Speci-
No. nia Horns lh bles Limbs ments ments mens
I Ramocero8, n.g... 1 57[1] [4] [3 ] 15[2] 80 10 - 70
IA R. (Paramo-

ceros), n.subg 1 16[1] [1] 6[1] 7[3] 31 6 25
IB R. (Merriamo-

ceros), n.subg.. 1 26[11 2611l 84 1 138 2 136
II Co"ory Leidy... 18 84 [4] 501121 280[10] 150[5] 582 31 551

"Merycodus"
Leidy. 1 1 1

IIA C. (Subcosoryx),
n.subg. .... 89 220 758[1] 24 1091 1 1090

IIB C. (Paracosoryx
TIC & Subparaco-

aoryx), n.subg. 20 6317] 81115] 491(11 103[1] 758 24 734
III Meryceros, n.g.. . 62 1931351 94 461 285 151 23[61] 870 102 768
IIIA M. (Submery-

ceros), n.subg.. 4 14 1 19 19
Unallocated .... 1 108[1] 703[1] 16[1] 828 3 825

1T04 532 584 2625 553 4398 179 4219
[] associated specimens.

FiG. 28D. R. (Merriamoceros) coronatus (Merriam), ref. (F:A.M.31145),
largest so-far-collected horn, from Barstow, California. (Unlisted.)
Lateral and superior views X J. (See Figs. 35, 35A [in part] and page 332.)

The characters of the mandible and dentitions are partially r6sum6d
on page 313, and those of the skeleton on page 316.
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Distribution of Genera and Subgenera

As judged by specimens of the "horns" in the Late Tertiary of:

(1) NEW MEXICO [large collections]-
Ramoceros and
Meryceros, of several variations, are common from the Santa

Cruz area, and present at Ojo Caliente and Skull Ridge;
Cosoryx (the predominant Niobrara, Nebraska, form),

is relatively scarce, though the peculiar Subcosoryx is well
represented at the type locality;

Paramoceros is known only from Pojuaque; and
Submeryceros is extremely rare.

(2) COLORADO [small collection]-
Ramoceros, Cosoryx, Meryceros and Submeryceros are all repre-

sented.

(3) KANSAS, SOUTH DAKOTA AND MONTANA [even smaller collec-
tions]-

Except for the single example of Paramoceros, Cosoryx is the
only form that has so far been found.

(4) NEBRASKA [large Nenzel, Gordon Creek, Midway and Crooks-
ton series]-
Ramoceros (Fairfield Creek, Brown County and south Hitch-

cock County), and
Paramoceros (Dutch Creek, Brown County) are rare;
Cosoryx seems to have been the predominant form, being

represented from some nine localities, including the Gordon
Creek, Swallow and Midway Quarries of northern, and
Hitchcock County deposits of southern, Nebraska;

Paracosoryx is limited to Sioux County and Dawes County;
Subparacosoryx is recognized alone from Sioux County; and
Meryceros is confined to a few localities in the vicinity of the

Niobrara, more notably Crookston Bridge and Nenzel
of Cherry County; and to a single occurrence in Dawes
County.
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(5) CALIFORNIA [large collections from Barstow]-
Paramoceros from the upper beds and Merriamoceros from

the Second Division are extremely rare;
Paracosoryx replaces Cosoryx and,' like the following genera-
Meryceros and Submeryceros (rare)-

is known only from the uppermost horizons;

Barstow thus witnessing a somewhat different assemblage from
that of the Rocky Mountains.

(6) NEVADA [fragmental only]-
Paracosoryx, referred, and Meryceros are recognized.

(For mandibular dentitions considered according to above areas, see
page 373.)

Although no definitely known form has been recognized in the Middle
Tertiary,' the Merycodontini, as shown above, were widely dispersed
in the North American Late Tertiary. (While unreported from Eurasi-
atic localities, it is doubtfully possible that certain fragmentary speci-
mens from the European Miocene, at present identified with Dicrocerus
Gervais, may be found referable to this division.)

The several more widely disseminated Merycodontine groups may
well prove of assistance as time markers in the correlation of Late Ter-
tiary strata. The predominance2 of Cosoryx over Meryceros and the
rarity of Ramoceros in Nebraskan deposits, the commonness of Ramo-
ceros and Meryceros relative to Cosoryx in the case of New Mexico, and
the predominance of Meryceros and Paracosoryx in the case of California,
seem more than chance coincidence. The wide separation of certain
forms of the Mojave Desert and of the Great Plains areas is worthy of
note. Notable also is the evident absence of representatives of the
division from the relatively late horizons represented by the Xmas Quarry
of Cherry County, Nebraska, and Clarendon of Texas, and its possible
absence from the earlier Sheep Creek and Devil's Gulch deposits of

I Cook, Harold J. and Margaret C., 1933, Nebr. Geol. Surv., Paper No. 5, p. 30, mention
Merpcodus as occurring in the Upper Harrison.

Cook, Harold J., 1934, Amer. Mid. Nat., XV, No. 2, p. 161, P1. ni, Fig. 7, describes and figures,
"Two second upper molars, from a single individual, from a badly disintegrated skull" (HC512),
from the Upper Harrison of Nebraska, as the type of a new species, Merycodus prodromus. The
author's figure, and statement, "Smaller than any described species of Merycodus, with somewhat
less hypsodont molars than those of the known, and geologically later, species of the genus," suggest
that the teeth are actually of some other group than the Merycodontini.

2 537 Cosoryx specimens are listed in these pages, from twenty-six localities, and 538 Meryceros
specimens, from thirteen localities in Nebraska.
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Nebraska. As elsewhere remarked, the northern Nebraska deposits
yielding Cosoryx, as so far observed, seem to be stratigraphically higher
than those that yield Meryceros. Subcosoryx occurs near the very top of
the main Tertiary of the New Mexican area. Moreover, there is a dis-
tinct absence of remains of the Merycodont group from those evidently
later localities yielding Texoceros, n.g.-such as Guymon, Oklahoma;
Miami, Texas; and Yuma County, Colorado.

FouRa SPECIES OF SIOUX COUNTY, NEBRASKA

The difficulty in the determination of the number and sequence of
forms at any one locality is exampled in the case of the long-collected
deposits of Sioux County, where there is question as to whether the
Merycodontines occur at a single horizon or in both the so-called Snake
and Sheep Creek. Some four or five species seem to be represented-

Two species are recognized in the horns (reconstructions, Fig. 27, AA
and B):

Paracosoryx wilsoni-Tall-shafted horn-cores and limbs from Long Quarry-
metapodials smaller than Size Group iv. And

Subparacosoryx savaronis-Unusually small-horned crania from Sinclair Draw,
apparently accompanying limbs of Size Group Iv. The same may prove
synonymous with Paracosoryx sabulonis (Matthew and Cook), see below.
And

Four species are distinguishable in the mandibular rami:
Paracosoryx wilsoni, referred-Short-diastemaed specimens typical of the

area and of the Wilson Long Quarry.
Paracosoryx sabulonis (Matthew and Cook)-The type is a ramus from Sin-

clair Draw which may prove to be of the form represented by the small
crania from that area, in which case the species would supplant S. savaronis.

Cosoryxfurcatus var., referred, Size Group III-Type ramus closely resembles
Garman specimen (M.C.Z.10101) and indicates a similar large C. furcatus-
like horn. A few large limbs (Size Group II) are tentatively referred.

(?)Submeryceros minor serpentinus, Size Group vt-Horns as yet unknown.
The above-noted Sioux County Merycodontine horns are of two dis-

tinct forms of generalized Cosoryx pattern and tend to differ from the
Great Plains species in the extreme height of the shaft in the case of the
one, and in the smallness of horns and crania in the case of the second.
The burr in both species (when retained) is situated unusually high above
the orbit, and the points of the fork are short and strongly bent inwardly,
the posterior point tending to be longer than the anterior. [In one of the
long-shafted specimens the crotch is peculiarly flattened and the points
are laterally expanded-versus the reduction of the cross section of the
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crotch and shortness of the points in the remainder of the same Paraco-
soryx wilsoni series (see Fig. 26 versus 37). ]

None of the mandibular rami of the large series derived from the
same Sioux County exposures has been found directly attached to
skulls, but the rami, in their short diastemata, are quite as characteristic
as any of the horns. It is presumed that the larger and smaller rami
(Size Groups iii-iv) and notably small limb elements (Size Groups iv and
v) from the Wilson horizons represent no more than individual varia-
tion within the P. wilsoni species. The rather similar but slighter
type ramus of Paracosoryx sabulonis (Matthew and Cook) and other
slender-proportioned rami may possibly represent the species of the
small crania likewise secured from Sinclair Draw by Albert Thomson.
The single elongate Sioux County ramus of the Princeton collection
differs from all the above, both in the elongation of the diastema and
general large size (Size Group iii), and closely approximates the Museum
of Comparative Zoology Garman ramus associated with the Cosoryx
furcatus horns, described by W. B. Scott (1890). A few distinctly
smaller Merycodontine rami (Size Group vi) from the Wilson horizons
are referred to (?)Submeryceros minor serpentinus. (Recently secured
remains from Ginn Quarry, Dawes County, Nebraska, include a few
horn-cores and mandibular rami with short-proportioned diastemata
closely resembling the Sioux County Paracosoryx.)

William D. Matthew (1924), in a r6sum6 of the available evidence,
tabulates M. necatus and M. necatus var. sabulonis as occurring in both
the Sheep Creek and Lower Snake Creek, and the slightly larger (?)T. (M.)
altidens as occurring alone in the Upper Snake Creek or Hipparion
Zone. (p. 198) "... Merycodus is fairly common in the Merychippus
primus zone, this being the earliest record of its occurrence. The upper
and lower jaws, limb and foot bones do not show any uniform distinc-
tions from the more abundant material secured in the M. paniensis zone.
It is quite possible that skulls or antlers might show such distinctions.
Merycodus appears at this point as an invading immigrant, so far as we
can judge. There is nothing in the extensive and well studied fauna of
the Lower Miocene that could stand as ancestral to it. It appears
suddenly, just as Blastomeryx appears suddenly at an earlier point (Up-
per Rosebud and Upper Harrison)." Matthew notes (1909) that a large
series of Sioux County limb and foot bones, A.M.14125 hnd 14132, agree
pretty nearly in size with R. osborni except that the fore limb bones
(and jaw) are somewhat smaller; and further that a series of rami, A.M.
14102-17, run uniformly smaller and slenderer than Leidy's specimen.
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Through non-association of teeth, limbs and horns (as noted above),
it is impossible in cases to definitely allot the two former to the genera
and subgenera, based primarily on the character of the horns. To fa-
cilitate further study and the comparison of future discoveries, the Mery-
codontine horns, teeth and limbs which have been available to the writer
are carefully enumerated in three separate sections with cross-references
in the case of associated remains. The horns are listed according to
large, medium and small under the nine genera and subgenera and
thirty-four species and subspecies, and the denltitions and limb elements
are referred to the same and ten additional species and subspecies,
divided between six size groups (which parallel Size Groups ii-vii of the
Blastomerycine section).

Subfamilies, Genera and Subgenera as Viewed in "Horns"
(See Details, Section II, Page 323)

The three here recognized Merycodontine genera and six subgenera
(see Figs. 26, 28-40 and reconstructions, frontispiece, A, and Fig. 27) are
based largely on characters of the "horns." These nine subdivisions
form a ready means of grouping the forty-four' listed species and sub-
species, many of which are based at present mainly on occurrence.

SUBFAMILY 1.-RAMOCEROTINA:

I. Ramoceros, new genus, and two subgenera:
The genus is characterized by the depressed postorbital position of

the three- to four-pointed "antlers," which are of remarkably Cervine
appearance; the basal " pedicle" is depressed and directed outwardly and
posteriorly; the tips (not always symmetrical) flare widely; the shafts
are slender with circular-tending cross section and are deeply curved
anteriorly.

Ramoceros Proper

(Genotypic Species R. ramosus (Cope), from New Mexico)

The shaft is long, with a forwardly directed prong ("brow tine") at
two-thirds distance above the base, and distally is bi- or tri-forked.

lThirty-one species and subspecies are based on horns, one on skull and skeleton and twelve on
dentitions. Three of the latter include referred horns. Of the forty-four species, thirty-eight are
named. Including three unnamed vars., there are listed (p. 317) forty-seven species, subspecies
and vars.
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This surprising genus is well represented in our New Mexican collection
(typical specimens figured by Cope, 1877, under Dicrocerus furcatus
Leidy); and is known by the mounted skeleton from Colorado (the type
of M. osborni Matthew, 1904), and by an antler from Hitchcock County,
Nebraska. (See figured growth stages of New Mexican horns, Figs. 29-
32.)

IA. Paramoceros, new subgenus

(Subgenotypic Species R. (P.) brevicornis, from Barstow, California)

The main shaft is short (in the California subgenotype) to long (in
Rocky Mountain variation) and the secondary shaft is reduced, the
lower and two terminal prongs simulating a tri-pointed crotch. The
subgenus is well represented in the variation from New Mexico; is
known in partial crania from Brown County, Nebraska (F: A.M.31271)
and Kansas (F:A.M.31510); and is typified in the interesting subgeno-
typic specimen from Barstow, California (F:A.M.31348), in which the
shaft is erect and much shorter than in the foregoing. (See figured
growth stages in New Mexican series, Figs. 33, 34.) An apparently re-
lated adaptation with distinctly palmate crotch is exampled by a single
horn-core from New Mexico (F:A.M.31580).

IB. R. (Merriamoceros), new subgenus

(Subgenotypic Species R. (M.) coronatus (Merriam), from California)

The "horns" are remarkable for their small size, tendency to palma-
tion and multitubercular pointing. They recall, in minor measure,
miniature moose antlers (Figs. 28D, 35,35A). A crushed skull recently has
been added to the collection. The mandible is slender, the diastema
short and the P2 proportionately large. In a single and unique speci-
men (F:A.M.31144, Fig. 47A) the Pi (dpi) is retained.

SUBFAMILY 2.-COSORYCINM

II. Cosoryx Leidy (1869) and three subgenera:
The horns are single-forked, erect and supra-orbital, with tall slender

shafts of circular cross section, the shaft tending to be differentiated from
the basal pedicle, tilted slightly forwardly and outwardly, and rotated so
that the longer anterior points are directed inwardly.
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Cosoryx Leidy, Proper

(Genotypic Species C. furcatus Leidy, from the Niobrara)
Described in 1869 on a partial horn-core, the genus is now well repre-

sented by specimens from several different areas. The horns exhibit a
great range in size. While certain dimensional differences may prove
specifit, the specimens are tentatively interpreted as largely representing
growth differences. Certain less typical horns approach in form speci-
mens here referred to the following Meryceros group. Cosoryx, should
Merycodus ever be definitely determined (elsewhere discussed), may
prove to be a synonym of the latter. Cosoryx proper is widely dis-
tributed in the upper levels of the Great Plains deposits. The largest
horns are found in the collection from New Mexico, and smaller-sized
examples in the series from the Midway Quarry, Nebraska, and in a
single small-horned cranium from Montana. The series of horns prob-
ably include several growth stages. They may be divided tentatively
between larger and smaller, the more moderate being exampled by the C.
furcatus Leidy Niobrara type horn. A few less typical specimens ap-
proach certain specimens here referred to the following genus, Mery-
ceros. The average of the horns does not differ materially from the re-
duced-premolared Subcosoryx. In Sioux County, Nebraska, and the
Mojave Desert, California, Cosoryx is replaced by the abbreviated-
diastemaed Paracosoryx. In this the burr tends to be situated higher on
the shaft, which is typically slender and extremely elongate, and the
points are reduced and recurved, the posterior being the longer. In the
smaller of the species from Sioux County the shaft is noticeably short.

IIA. Subcosoryx, new subgenus

(Subgenotypic Species C. (S.) cerroensis, from Santa F6, New Mexico)

Premolars greatly reduced. The large series of horns from the type
locality exhibit considerable variation in form (see below).

IIB and C. Paracosoryx and Subparacosoryx, new subgenera

(Subgenotypic Species C. (P.) wilsoni and C. (S.) savaronis, from Sioux
County, Nebraska)

Diastema short, premolars large; burrs set high, shafts elongate
(Paracosoryx) or short (Subparacosoryx).
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III. Meryceros, new genus, and one subgenus:

The genus is characterized by forked supra-orbital and laterally
compressed horns or horn-cores. Certain questioned specimens seem to
be partially intermediate to the more typical Meryceros forms and to
Cosoryx-Paracosoryx. Such horn-cores are exampled in certain large
specimens from New Mexico, California and Nebraska (page 354).

Meryceros

(Genotypic Species Cervus warreni Leidy, 1858, from the Niobrara,
Nebraska)

Horn-cores may be tentatively divided according to individual
form between horns taller and less compressed, and resembling cer-
tain specimens here referred to Cosoryx; horns more compressed with
non-divergent points (not unsuggestive of the Antilocaprine Stockoceros);
and Meryceros proper, horns shorter with variably compressed and
more wedge-shaped shafts. While certain of the Meryceros horns are
particularly suggestive of Stockoceros, n.subg., of the Pleistocene, the simi-
larity is not real, the latter bearing a definitely burrless horn-core. (It
is yet to be demonstrated to what degree the great size differences occur-
ring in the material are due to growth stages, individual variation or
specific difference.) Meryceros horn characters are discussed in greater
detail below, under the remains from Crookston Bridge and Nenzel
Quarries. The diastemata and muzzle are long.

IIIA. Submeryceros, new subgenus

(Subgenotypic Species M. (S.) crucianus, from Santa Cruz, New Mexico)

Diminutive, forked horns, peculiar in that burrs are developed sepa-
rately on each fork instead of basally on the central shaft. Exampled
in a few specimens from Santa Cruz, and in the specimen figured by Cope
(1877, P1. LXXXI, Fig. 4), from an adjacent area. Tentatively referred
species rest on several rare mandibular specimens of Size Groups vi-
vii from Nebraska and Colorado.
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Five historic species based on horn specimens are readily identifiable
through specimens in the present collections, viz.: Cosoryx ramosus
Cope, from New Mexico, equals Ramoceros ramosus (Cope); Merycodus
osborni Matthew, from Pawnee Creek, equals Ramoceros osborni (Mat-
thew); Merycodus coronatus Merriam equals R. (Merriamoceros) coro-
natus (Merriam); Cosoryx furcatus Leidy, from the Niobrara, is abun-
dantly represented; and Cervus warreni Leidy equals Meryceros warreni
(Leidy). Compare indeterminate species, page 315.

As above noted, the some five hundred examples of horns (including
one hundred and ninety-three on crania or partial crania) are listed in
Section II, "Horns," under the nine genera and subgenera and thirty-
eight species and unnamed vars., which are subdivided according to local
occurrence and cross-referenced when associated with other remains.

Outstanding examples of the several "horn" forms are figured in the
following series of seventeen plates, Figures 29-40 inclusive.

FIGs. 33 AND 34. R. (Paramoceros), n.subg., individual and age variation in
horns from the Late Tertiary of New Mexico and Nebraska.

Posterior and lateral views X I.

F:A.M.31619 and 31624, rev., and 31620, type, of R. (P.) martha, n.sp., from
New Mexico.

(5ee pages 330, 329.)

F:A.M.31271, R. (P.) howar&s, n.sp., type, from Dutch Creek, Brown County,
Nebraska.

(See page 330.)
F:A.M.31580, R. (P.) palmatus, n.sp., type, from New Mexico.
(See page 331.)

FIG. 35. Meryceros, n.g., M. (Submeryceros), n.subg., R. (Paramoceros), n.subg.,
and R. (Merriamoceros), n.subg., comparison of horns from the Late Tertiary of New
Mexico and California.

Lateral and posterior views X J.
F:A.M.32810, Meryceros joraki, n.sp., ref., from Barstow, California.
(See page 369.)
F:A.M.31495, subgenotype, 31496 and 31497, M. (Submeryceros) crucianus,

n.subg. and sp., from Santa Cruz, New Mexico.
(See page 370.)

F:A.M.31348, subgenotype, rev., and 31349, R. (Paramoceros) brevicornis,
n.subg. and sp., from Barstow, California.

(See page 331.)
F:A.M.31350 and 31351, R. (Merriamoceros) coronatus (Merriam), ref., from

Green Hills, Barstow, California.
(See page 333.)
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FIG. 35A. Meryceros, n.g., and R. (Merriamoceros), n.subg., comparison of
horns and mandibular rami from the Late Tertiary of California (and N.S.M. horns
from Nebraska).

Lateral and superior views of horns and lateral views of rami X i; occlusal view of ramal den-
tition X 1. PS, posterior border symphysis.

F:A.M.31019 (rev.) and 31020, ref. mandibular rami; 31022 (rev.), 31024A
(rev.), 31146 (rev.) and 31177 (var., rev.), ref. horns, R. (Merriamoceros) coronatus
(Merriam), from Barstow, California.

(See pages 437, 333.)
F:A.M.32822 and 32811, Meryceros joraki, n.sp., ref., from Barstow, California.
(See page 369.)
N.S.M.2-5-9-35 and 7-7-9-34, Meryceros warreni johnsoni, n.subsp., ref., from

Crookston Bridge Quarry, Cherry County, Nebraska.
(See page 364.)

FIGS. 36 AND 36A. Cosoryx Leidy, comparison of horns and posterior crania from
the Late Tertiary of Nebraska, Montana, Kansas, Colorado and New Mexico.

Lateral and posterior views X i.

FIG. 36. N.S.M.1-9-8-28, C. furcatus Leidy, ref., from Gordon Creek, Cherry
County, Nebraska.

(See also Fig. 36A and page 341.)
A.M.8497, C. furcatus Leidy, ref., from Driftwood Creek, Hitchcock County,

Nebraska.
(See also Fig. 28 and page 344.)
F:A.M.31511, C. furcatus sternbergi, n.subsp., type (in part), from Kansas.
(See also Figs. 28, 28A, 36A; ramus, Fig. 43; and page 3444),
F:A.M.32377, C. furcatus Leidy, ref., rev., from Midway Quarry, Cherry County,

Nebraska.
(See also Fig. 36A and page 340.)

F:A.M.31296, C. furcatus var., ref., immature, from Pawnee Creek, Colorado.
(See also Fig. 36A and page 347.)

F:A.M.31435, C. ilfonsenai, n.sp., type, from San Ildefonso, New Mexico.
(See also Fig. 36A and page 339.)
P:A.M.31272, C. furcatus Leidy, ref., from Long Pine, Brown County, Nebraska.
(See also Fig. 36A and page 343.)

FIG. 36A. Specimens of Fig. 36 (excepting A.M.8497), and:
A.M.21370, C. furcatus mooki, n.subsp., type (in part), from Montana.
(See page 345.)
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rev.

F:A.M.31590

F:A.M.31618
rev. (,

F:A.M.31617
rev.

FIG. 30. Ramoceros ramosus (Cope), individual and age variation in ref. horns from
the Late Tertiary of New Mexico.

Lateral views X I of five horns of Fig. 29 (opposite).
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F:A.M.31598

F:A.M.31581

FIG. 31. Ramoceros ramo8us quadratus, n.subsp. (F:A.M.31598 with fourth point
"budding," 31581, type, and 31584), individual and age variation in horns from the

Late Tertiary of New Mexico.
Posterior views X J. (See also Fig. 32 [lateral views, opposite] and pages 328, 327.)
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F:A.M.31598

F:A.M.31584

F:A.M.31581

FIG. 32. Ramoceros ramosus quadratus, n.subsp., individual and age variation in
horns from the Late Tertiary of New Mexico.
Lateral views X I of three horns of Fig. 31 (opposite).
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F:A.M.31619

F:A.M.31624
rev. I

I I

F:A.M.31271

F:A.M.31580

FIG. 33. R. (Paramoceros), n subg individual and age variation in horns from the
Late Tertiary o? New Mexico and Nebraska.

Posterior views X i. (See also Fig. 34 [lateral views, opposite] and legend, page 294.)
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F:A.M,3161 9
rev.

I i
I 1

I I
I I

- I8

,'

FIG. 34. R. (Paramoceros) n.subg., individual and age variation in horns from
the Late 2Yertiary of New Mexico and Nebraska.

Lateral views X i. (See also Fig. 33 [posterior views, opposite] and legend, page 294.)
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F:A.M.31495 F:A.M.31496 F:A.M.31497

1349 F:A.M.31350 F:A.M.31351

Alt

Fia. 35. Meryceros, n.g., M. (Submeryceros), n.subg., R. (Paramoceros), n.subg., and
R. (Merriamoceros), n.subg., comparison of horns from the Late Tertiary of New

Mexico and California.
Lateral and posterior views X i. (See legend, page 294.)

302



FA.M.31 020

lR_\\ ' F:A.M.32811
FIG. 35A. Meryceros, n.g., and R. (Merriamoceros), n.subg., com arison of

horns and mandibular rami from theLate Tertiary of California (and N.SM. horns
from Nebraska.

Lateral and superior views of horns and lateral views of rami X i; occlusal view of ramal
dentition X 1. (See legend, page 295.)
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T

rev.

F:A.M.31296

FIG. 36. Cosoryx Leidy, comparison of horns and posterior crania from the
Late Tertiary of Nebraska, Kansas, Colorado and New Mexico.

Lateral views X i. (See also Fig. 36A [posterior views, opposite, excepting A.M.84971 and
legend, page 295.)
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N.S.M.1 9.8.28

il
F:A.M.31 511

F:A.M.31435

F:A.M.32377
M rev.

F:A.M.31272

F:A.M.31296

FIG. 36A. Cosoryx Leidy, comparison of horns and posterior crania from the
Late Tertiary of Nebraska, Montana, Kansas, Colorado and New Mexico.

Posterior views X i. (See also Fig. 36 [lateral views, opposite, excepting A.M.21370] and
legend, page 295.)
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F:A.M.331 14
rev

F:A.M.33 108
rev.

FIG. 38. C. (Subcosoryx) cerroensis, n.subg. and sp., ref., age and individual
variation in horns (F:A.M.33114, 33105 [rev.], 33113H, 33108 [rev.] and 33116
[rev. ]), mandibular rami (F:A.M.32921, 32938 and 31996) and metatarsi (F:A.M.
32971 and 32974); and R. (Paramroceros) marthm, n.sp., (?)ref. (F:A.M.33100

and 32953), from Round Mountain Quarry, New Mexico.
Lateral views (and one posterior) X i. PS, posterior border symphysis; arrow (F:A.M.33100)
base of third prong. (See also Fig. 42 [F:A.M.31996] and pages 337-339, 393-394, 456; and

330, 403.)
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F:A.M.31150

F:-A.Mr31153

FIG. 38A. C. (Paracosoryx) alticomnis, n.sp. (F:A.M.31150, 31153 [rev.], 31151
and 31154, type), individual and age variation in horns from Barstow, California.

Lateral and posterior views X i. (See page 347.)
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F:A.M.31477 F:A.M.31485 F:A.M.31455 F:A.M.31484

FIG. 39. Meryceros, n.g., and Subparacosoryx, n.subg., A.M.22746 only, comparison
of horns from the Late Tertiary of Nebraska, New Mexico, Colorado and California.

Lateral views (and one posterior) X i. (See legend. page 313.)
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FM F:A.M.31466
rev. rev.

rev.

FIG. 39A. Meryceros, n.g., and C. (Paracosoryz), n.subg., F:A.M.31159, com-
parison of horns from the Late Tertiary of New Mexico and California.

Lateral views (and one posterior) X i. (See legend, page 313.)
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rev.

FIG. 40. Meryceros nenzelenis, n.sp., age and individual variation (F:A.M.
32177, 32175 [adolescent] 31960 [rev.], 31958 [rev.], 32186 and 32174, type),

from N'enzel, Cherry County, Nebraska.
X i. P, posterior end nasal. (See pages 360, 361.)
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Characters of Mandibles and Dentitions
(For General Discussion and Details, See Section III, Page 372)

The one thousand and ninety-five listed, and some two thousand
mentioned mandibular and maxillary specimens which have been avail-
able for study are considered below, under Section III. The Meryco-
dontine teeth, so far as observable, except for smaller size, are very like
those of modern Antilocapra. The size overlap evidently existing be-
tween the smaller teeth of the larger Antilocaprini-see Plioceros and
Texoceros, and the larger of the specimens included below under the
Merycodontini-leaves such reference of the latter at times open to
question.

FIG. 39. Meryceros, n.g. and Subparacosoryx, n.subg., comparison of horns from
the Late Tertiary of Nebrasia, New Mexico, Colorado and California.

Lateral views (and one posterior) X i.
A.M.22746, C. (Subparacosoryx) savaronis, n.subg. and sp., ref., from Sioux

County, Nebraska.
(See page 353.)

F:A.M.31491, 31492, 31494 and 31478, Meryceros crucensis, n.sp., ref., rev.,
from New Mexico.

(See page 358.)

F:A.M.31319, Meryceros warreni, var. or subsp., rev., from Pawnee Creek,
Colorado.

(See page 367.)

F:A.M.31276, Meryceros warreni johnsoni, var., rev., from Fairfield Creek, Brown
County, Nebraska.

(See page 366.)

F:A.M.31164 and 31162 (rev.), Meryceros joraki, n.sp., ref., from Barstow,
California.

(See pages 368, 369.)
F:A.M.31477, 31485 (rev.), 31455, 31484 (rev.) and 31454, Meryceros crucensis,

n.sp., ref., from New Mexico. (Lateral and posterior views of F:A.M.31454.)
(See pages 357, 358.)

FIG. 39A. Meryceros, n.g., and C. (Paracosoryx), n.subg., comparison of horns
from the Tertiary of New Mexico and California.

Lateral views (and one posterior) X i.

F:A.M.31470 (rev., immature), 31472, 31466 (type, rev.) and 31443, Meryceros
crucensis, n.sp., from New Mexico. (Lateral and posterior views of F:A.M.31443.)

(See pages 356, 357.)

F:A.M.31159, C. (Paracosoryx) alticornis, n.sp., ref., from Barstow, California.
(See page 347.)
F:A.M.31439 and 31448 (rev.), Meryceros major, n.sp., type and ref., from Santa

Cruz, New Mexi-co.
(See page 355.)
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The Merycodontine mandibles and detached rami exhibit certain
differences in the elongation of the post-/C diastema, in the proportions
of premolars relative to molars, in the height of the crowns and in actual
size.

The ramal diastema is rarely preserved intact, and definite measure-
ments are impossible in the case of worn teeth. With age and wear,
through the anteroposterior shortening of the anterior teeth and the for.
ward crowding and greater prominence of the diagonally advancing
M3, the actual linear dimensions of the teeth of any one specimen are
continually changing. A series of proportionate measurements have
been taken of a certain number of more typical examples (see Table VIII,
page 384). The data indicate that in the slightly worn specimens the
anteroposterior diameter of the smallest m3 (Size Group vii, F:A.M.
30991, 9.3 mm.) is approximately but 48% of the largest (Size Group
II, F:A.M.30925, 19.5 mm.), and the length from posterior border of
symphysis to ms in the smallest ramus (Size Group vi, F:A.M.31577,16
mm.) approximates 53% of that of the largest (F:A.M.30925, 30 mm.).
More moderate variations are observed in a series of Recent Antilocapra:
The anteroposterior diameter of the smallest m3 (A.M. [M. ]5036, 18.5
mm.) is approximately 77% of the largest (A.M. [M. 111095, 24.5 mm.),
and the length from posterior border of symphysis to mi, inclusive, in
the smallest ramus (A.M. [M. ]5036, 36 mm.) approximates 75% of the
largest (A.M. [M. 111095, 48 mm.).

The r6le of sex in connection with size and relative proportions of P2
and the successive premolars is unknown. Intercolumnar styles tend
to be the rule in the ml and styles occur at times in the posterior molars,
being more prominent in aged specimens and more noticeable in the case
of the Barstow remains than in those from other areas.

In addition to the difficult problems of the number and of the possible
relationships of the forms represented by the large available series of
variable horns and rami, there are perplexing questions as to which of
these are represented by the type specimens of previously named species,
when such types were ramal or partial ramal dentitions unassociated
with horns.

As noted above, Merycodus Leidy, genotypic species M. necatus
Leidy (1854), was founded on a ramal fragment from the Bijou Hills.
The genotype was never figured and its present whereabouts' is un-

I The statement of Matthew (1918, p. 219) that the type is in the American Museum collection
appears to be incorrect as the specimen has never been entered in the Museum catalogue.
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known. Pending the securing of a definite neotype from the type
locality, the species and genus remain indeterminate. Leidy's measure-
ments of the p4-ml indicate a relatively large size. Cosoryx Leidy, as
elsewhere observed (see page 292), may prove to be synonymous with the
former genus.

Paracosoryx sabulonis (Matthew and Cook), 1909, from Sioux County, Nebraska,
type, slender ramus with short diastema, as discussed above, may supplant Subpara-
cosoryx savaronis, n.subg. and sp., based on a small cranium from the same general
area. The actual affinity is yet to be determined in:

M. tehuanus (Cope), 1877, from New Mexico, type representing an immature
individual [Dicrocerus tehuanus Cope, 1877; ??Merycodus tehuanus (Cope) Matthew,
19091; and

M. grandia Hay, 1924, from Texas, based on worn and broken horn fragments,
M. (?)agilis Douglass, 1899, from western Montana, based on a female skull,

and
(?)C. (Paracosoryx) nevadensi (Merriam) [Merycodus nevadenrsi Merriam, 1911],

from High Rock Canyon, Nevada, and
(?)C. (Paracosoryx) species (Gazin), 1932, from Malheur County, Oregon, based

on mandibular fragments, must await more definite determination.

M. altidens Matthew, 1924, type A.M.18981, right ramal fragment with in,
from Upper Snake Creek, is questionably transferred to (?)Texoceros.

The large Dicrocerus teres Cope is allocated to Cranioceras.
Dicrocerus trilateralis Cope, in the ramal fragment at least, is probably of the

Camelidae.

More recently the available data as to the mandibular characters in
Cosoryx and Meryceros have been largely increased through receipt of
the several fine series of crania, rami and limb elements from the Mid-
way, Nenzel and Crookston Bridge Quarries that include certain asso-
ciated skulls and mandibles. The variations observed in these specimens
are touched on in Section III, page 372.

As noted above, the eight hundred and thirty-nine specimens of lower
dentitions in the following section of the report are listed under six size
groups which parallel Size Groups II-viI of the Blastomerycini and are
tentatively allocated on the basis of the post-diastema length and the
size of the molars (see page 372). Examples of more outstanding vari-
ants are figured, Figs. 41-47A and (in part) 28B, 35A, 37, 37A, 38. Inci-
dentally, certain examples of upper dentitions are shown in plates of
horns and crania, Figs. 26, 28A-C, 37, 37A, 40 (in part).
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Characters of Limbs
(For General Discussion and Details, See Section IV, Page 447)

The limb elements, mainly detached, exhibit a range in length fully
compatible with the size range shown by the mandibles and teeth.
Examples of the actual dimensions and proportions are given in the
tables, and in certain cases specimens allocated to the group are figured,
Figs. 25B, 38, 48 (in part). The only two Merycodontine-like metacar-
pals exhibiting rudiments of the lateral phalanges heretofore known
to the writer are the Colorado specimen, A.M.9475, originally referred to
R. (M.) osborni1 and now transferred to (?)Cosoryxfurcatus, and the New
Mexican specimen here allocated to (?)Longirostromeryx blicki, n.sp.
(F:A.M.31729). The actual condition of the manus and pes in most of
the genera and subgenera, as the observations of authors thereon, yet
remains in doubt.

William D. Matthew (1904, p. 105) wrote, ".... Lateral toes on both fore and
hind feet represented by tiny vestiges of the three phalanges..." (1924, p. 206)
"The extreme reduction of the lateral digits, greater than among Cervids and less
than in Antilocapra or most true antelopes...; while the grooved back of the metapo-
dials ... was quite obviously a primitive character, both in theory and from the rec-
ord, and is shown by all Miocene ruminants of any group at all, and retained by some
antelopes as well as by most deer."

E. L. Furlong (1927, p. 175) observes that the sum of Antilocaprid characters in
the limbs of Merycodonts ".... leads inevitably to the conclusion that the major part
of the structures reflect the skeletal attributes of the Antilocapridae. . . The cervid
characters present in the merycodonts are many of them common to all artiodactyls."
(The atlas and axis are fashioned as in Antilocapra versus deer.)

The definite retention of both lateral splints and phalanges in the
manus of Paracosoryx wilsoni of Long Quarry, Sioux County, Nebraska,
is attested through the discovery of a largely complete skeleton of an
immature individual at the close of the 1936 field season by the J. Wil-
son party. The metacarpal length of this specimen is but 76% of a
mature specimen from the same beds (Fig. 25B). The specimen in-
cludes the mandible, portions of a crushed skull with dp2-ml, and all of
the limb elements with the exception of the distal one-half of the right
tibia, the lateral splints of the left manus, and portions of vertebr2e and
ribs. The right manus retains both rudimentary splints and phalanges.
Evidence is lacking as to the possible similar retention of lateral splints
or phalanges in the pes. (Fig. 48A.)

1 R. (Merycodue) osborni, type, skeleton, lateral phalanges of manus and pes restQred in plaster.
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Summary of Species and Subspecies

The forty-seven below-enumerated species, subspecies and varieties
(thirty-eight named) are principally of interest as records of geological
and geographical occurrences. Of the forty-seven, thirty-eight rest on
evidence of the horns and nine on evidence of the mandible. The
synonyms and list of types and referred remains are detailed on the
following pages. The available horn specimens number five hundred
and thirty-two, maxillary and mandibular specimens three thousand
two hundred and nine, and limb specimens five hundred and fifty-three.
(See Distribution Table VII, pages 268-269.)

The horn characters of the nine here recognized genera and sub-
genera have been discussed on preceding pages (p. 290).

SUBFAMILY 1.-RAMOCEROTINE

I. Ramoceros, new genus.

(1) Ramoceros ramosus (Cope), 1874, from New Mexico.
TYPE (revised).-Three-pronged "antler," N.M.1144. Figured by

Cope, 1877, Pl. rxxx, Figs. 1 and 2.

(2) Ramoceros ramosus quadratus, n.subsp., from New Mexico.
TYPE.-Left horn, F:A.M.31581. This paper, Figs. 31, 32.

(3)JlRamoceros osborni (Matthew), genotypic species, from Pawnee
Creek, Colorado.

GENOTYPE.-Partial skull, ramus and skeletal elements, A.M.9476.
This paper, Fig. 28, 28A (skull), 43 (ramus).

(4) Ramoceros hitchcockensis, n.sp., from Hitchcock County (and re-
ferred from Brown County), Nebraska.

TYPE.-Left horn-core, N.S.M.1-26-8-30.

IA. Paramoceros, new subgenus.
(5) R. (Paramoceros) marthz, n.sp., from New Mexico.

TYPE.-Left horn on cranial fragment, F:A.M.31620. This paper,
Figs. 33, 34.

(6) R. (Paramoceros) howardae, n.sp., from Dutch Creek, Brown
County, and (?)var., from Crookston Bridge, Cherry
County, Nebraska.

TYPE.-Top of cranium with horns, F:A.M.31271. This paper, Figs.
33, 34.
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(7) R. (Paramoceros) kansanus, n.sp., from Kansas.
TYPE.-Left horn, F:A.M.31510.

(8) R. (Paramoceros) palmatus, n.sp., from New Mexico.
TypE.-Left horn, F:A.M.31580. This paper, Figs. SS, 4.

(9) R. (Paramoceros) brevicornis, n.subg. and sp., from Barstow,
California.

SUBGENOTYPE.-Frontal saddle with horns, F:A.M.31348. This pa-
per, Fig. 35.

IB. Merriamoceros, new subgenus.

(10) R. (Merriamoceros) coronatus (Merriam), subgenotypic and
only known species, from Barstow, California.

SUBGENOTYPE.-Partial horn-core, U.C.20052.

SUBFAMILY 2.-COSORYCINE

II. Cosoryx Leidy (and IIA. Subcosoryx, new subgenus).
(1) C. (Subcosoryx) cerroensis, n.subg. and sp., from New Mexico.

SuBGENoTY,.-Leftramus, F:A.M.32978. This paper, Fig. 48. (See
Dentition Section III, page 392.)

(2) Cosoryx ilfonsensis, n.sp., from New Mexico.
TYPE.-Top of cranium and horns, F:A.M.31435. This paper, Figs.

86, 86A.

(3) Cosoryx furcatus Leidy, genotypic species, from the Niobrara;
and referred remains from Cherry, Brown and Hitchcock
Counties, Nebraska.

GENoTYPE.-Partial horn-core, N.M.148 [A.M.9994, cast]. (Small.)

(4) Cosoryxfurcatus stembergi, n.subsp., from Kansas.
TYPE.-Top of cranium with horns, and associated left ramus, F.A.M.

31511. This paper, Figs. £8, 28A, 86, 36A (cranium and horns), 48
(ramus).
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(5) Cosoryxfurcatus, var. or subsp., from Little White River, South
Dakota.

EXAMPLE.-Horn on frontal fragment, A.M.10966.

[(5a) Merycodus necatus Leidy, from the same area, indet.]
(Genotype lost and never figured.)

(6) Cosoryx furcatus mooki, n.subsp., from Montana.
TYPE.-Partial cranium with horns, and associated ramal fragment,

A.M.21370. This paper, Fig. 36A.

(6a) (?)Cosoryx agilis Douglass, from Madison Valley beds,
Montana.

TYPE.-Immature partial skull, mandible and skeletal elements, C.M.
703.

(6b) (?)Cosoryx var., from the Yellowstone River, vicinity of
Gardiner, Montana.

EXAMPLE.-Left immature ramus, Marshall Collection No. 2.

(7) Cosoryxfurcatus, var. or subsp., from Colorado.
EXAMPLE.-Portion of horn and ?associated right maxilla, A.M.22710.

IIB. Paracosoryx,' new subgenus (and IIC. Subparacosoryx, new
subgenus).

(8) C. (Paracosoryx) alticornis, n.sp., from Barstow, California.
TYPE.-Elongate horn-core, F:A.M.31154. This paper, Fig. 38A.

(8a) (?)Var. or Cosoryx species, from Barstow, California.
EXAMPLE.-Left horn on cranial fragment, F:A.M.31175.

(9) C. (Paracosoryx) furlongi, n.sp., from the Ricardo Pliocene,
California.

TYPE.-Partial cranium, maxillary series, ramus, etc., U.C.26795.

(10) C. (Paracosoryx) species, from the Tejon Hills, California.
ExAMPLE.-Partial antler, U.C.22332.

(11) C. (Paracosoryx) loxocerus (Furlong), from vicinity of Tonopah,
Nevada.

TYPE.-Right ramus, C.I.T.1301.
1 See Paracosoryx burgen8i8, n.ep., page 343.
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(lla) (?)C. (Paracosoryx) nevadensis (Merriam), from High
Rock Canyon, Nevada.

TYPs.-Left ramal fragment, U.C.12608.

(llb) C. (Paracosoryx) var., from Virgin Valley, Nevada.
EXAMPLE.-Slender antler, U.C.11319.

(12) (?)C. (Paracosoryx) species (Gazin), from Skull Spring, Oregon.
EXAMPLE.-Right fragment of immature ramus, C.I.T.383.

(13) C. (Paracosoryx) wilsoni, n.subg. and sp., from Sioux County,
Nebraska.

SUBGENOTYPE.-Partial cranium, F:A.M.32470. This paper, Fig. 37.

(14) C. (Subparacosoryx) savaronis, n.subg. and sp., from Sioux
County, Nebraska.

SuBGENoTYPE.-Small partial cranium with horns, A.M.17339. This
paper, Figs. 28, 28A.

(14a) C. (Paracosoryx) sabulonis (Matthew and Cook), from
Sioux County, Nebraska.

TYPE.-Right ramus, A.M.14109. This paper, Fig. 44.

(15) C. (Paracosoryx) dawesensis, n.sp., from Dawes County, Ne-
braska.

TYPE.-Left horn-core, F:B:A.M.32856. This paper, Fig. 37.

(16) C. (Paracosoryx) species, from Sheridan County, Nebraska.
ExAMPLE.-Frontlet with left horn-core, N.S.M.9-1-8-33.

III. Meryceros, new genus.
The horns of each of the following species, where well represented, tend to exhibit

two main variations, including (a) typically compressed-wedge-shafted, and (b)
less tall, more waisted and wider branching "M. warreni"-like vars.

(1) Meryceros major, n.sp., from New Medico.
TYPE.-Left horn, F:A.M.31439 (of unusual size). This paper, Fig.

39A.

(2) Meryceros crucenis, n.sp., from-New Mexico.
TYPE.-Right horn on cranial fragment, F:A.M.31466. This paper,

Fig. s9A.
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(3) Meryceros nenzelensis, n.sp., from Nenzel, Cherry County,
Nebraska.

TYPE.-Partial skull with heavy, branching horn, F:A.M.32174.
This paper, Fig. 40.

(4) Meryceros warreni (Leidy), 1858, genotypic species, from the
Niobrara, Nebraska.

GENOTYPE.-Right horn-core on cranial fragment, N.M.149 [A.M.
15596, cast].

(4a) Meryceros warreni johnsoni, n.subsp., from Crookston
Bridge, Cherry County, Nebraska.

TYPE.-Skull with premaxillm and mandible, N.S.M.2-3-8-34. This
paper, Figs. 28B, 28C.

Including local vars. from Cherry and Brown Counties, Ne-
braska.

(4b) Meryceros warreni, var., from Dawes County, Nebraska.
EXAMPLE.-Right horn-core, F:B :A.M.31393.

(5) Meryceros warreni, var. or subspecies, from Pawnee Creek,
Colorado.

ExAMPLE.-Both horns, F :A.M.31319. This paper, Fig. 39.

(6) Meryceros joraki, n.sp., from Barstow, California.
TYPE.-Major portion of cranium, F:A.M.31163. This paper, Figs.

28, 28A.

(7) Meryceros hookwayi (Furlong), from vicinity of Tonopah, Ne-
vada.

TYPE.-Right ramus, C.I.T.1257.

IIIA. Submeryceros, new subgenus.

(8) M. (Submeryceros) crucianus, n.subg. and sp., from Santa Cruz,
New Mexico.

SUBGENOTYPE.-Left horn, F:A.M.31495. This paper, Fig. 35.

For convenience, several small species and subspecies, known alone
by mandibular rami, are questionably referred to this subgenus:
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(9) (?)Submeryceros minor, n.sp., from New Mexico. (Size Group
VI.)

TYPE.-Left ramal fragment, F:A.M.30988. This paper, Fig. 41.

(9a) (?)Submeryceros minor serpentinus, n.subsp., from Snake
Creek, Sioux County, Nebraska.

TYPE.-Right ramus, F:A.M.31577. This paper, Fig. 44.

(9b) (?)Submeryceros minor pawniensis, n.subsp., from Pawnee
Creek, Colorado.

TYPE.-Partial left ramus, F:A.M.31643. This paper, Fig. 43.

(10) (?)Submeryceros minimus, n.sp., from New Mexico. (Size
Group vii.)

TYPE.-Right ramal fragment, F:A.M.30991. This paper, Fig. 41.

"Fossil species," as frequently used (footnote 2, page 30), tends to
become a synonym of occurrence. In the Merycodontini, observed dif-
ferences of form are largely restricted to the nine recognized genera and
subgenera. (See discussion, on previous pages, of the characters which
distinguish these from one another.) With advancing knowledge of the
kinds of extinct mammals and their distribution in geologic time, the
present and ever more cumbersome-becoming system of binomial no-
menclature under which the fossil "species" is designated by name
may be supplanted, in part, by some such system of key numbers (or
letters) as used in the distribution tables of this report.

Hypothetically, primitive Subparacosoryx and Paracosoryx-like horn-
cores may have given rise to the horns of Cosoryx and to the three-tined
antler of Paramoceros and Ramoceros. A short-shafted Ramoceros prede-
cessor may have been ancestral to Merriamoceros. Among the heavier-
proportioned of the Cosoryx-like horns-the more elongate are separable
from Paracosoryx mainly through the position of the burr; the less
elongate grade into the least squat of the horns grouped under Mery-
ceros. Separately burred prongs, as seen in Submeryceros, may have pre-
cededthe burred shafts of both Subparacosoryx and Meryceros.

The detailed listing of the above forty-seven species, subspecies and
varieties, thirty-eight based on the occurrence of horns and nine of
mandibular specimens, their types and synonymy, and a catalogue of
the specimens referred to each, arranged according to genera and locali-
ties, follows.
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SECTION II.-MERYCODONTINI "HORNS"

Frontispiece, A; Figures 27-40 and (in part) 2, 26

Genera, Subgenera and Species; Synonymy, Types and Referred Horns

I. RAMOCEROS, NEW GENUS

Reconstruction, Figure 27E

The genus is erected to include those heretofore rarely represented
forms bearing Cervine-like horns with three to four points. It is
typified by R. ramosus (Cope) from New Mexico and R. osborni (Mat-
thew) from Colorado, selected as the genotypic species. (See Ramocero-
tinse, page 290.)

(1) Ramoceros ramosus (Cope), 1874
From the Santa Fe Marls, New Mexico

The three-pronged "antler" figured by Cope (1877, Plate Lxxx, Figures 1 and
2), under "Dicrocerusfurcatus," is considered as the type. It would seem probable that
this is the same horn which Cope (1874) originally described under Cosoryx ramosus.
Cope (1874, p. 149): "This species is larger than the C. furcatus, Leidy, and exhibits
two antlers instead of one, of which the first is given off at a point much further from
the base than in that species... Mandibles with teeth of two species of this genus
were found... The larger differs in the elevation of the intercrescentic column of the
first molar ... this may however be but an individual variation. The diastema is
long, and the ramus of that point quite slender." Cope (1877, legend for Fig. 5, P1.
LXxxII) cites a partial mandibular ramus (N.M.5390) as the type of D. ramosus,
which at this time he transfers to Dicrocerus necatus Leidy, referred.

[The remaining specimens on Plate LXXX seem representative of the R. (Para-
moceros) martha form in which the secondary shaft is greatly reduced to absent. ]

Cosoryx ramosus COPE, 1874, Proc. Acad. Nat. Sci. Phila., XXVI, p. 148; Ann. Rept.
Chief of Engineers, II, Pt. II, Extract from Appendix FF, p. 128; 1889, Amer.
Nat., XXIII, p. 128, Fig. 18 (3 and 4).

Dicrocerus furcatus LEIDY, referred COPE, 1877, Rept. U. S. Geog. Surv. W. 100th
Merid. (Wheeler), IV, Pt. II, p. 350, Pls. Lxxx, Figs. 1 and 2; LXXXII, Fig. 1
(writer questions reference of ramus). 1907, Bull. U. S. Nat. Mus., No. 53, Pt. II,
p. 32.

TYPE.-Three-pronged "antler." N.M.1144 Figured by Cope, 1877, P1.
Lxxx, Figs. 1 and 2.
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REFERRED (collected by Joseph Rak and associates).-
New specimens, F:A.M. Collection. See lists and figures (Figs. 29, 30, and [in

part] 28, 28A):
Five large-moderate-sized horn-cores:

Right horn on cranial
fragment, 1st and 2d
points, tips broken, 3d
missing. Burr.

Right horn, lst point
broken, 2d and 3d points
complete, base missing.
Left horn, 1st point tip
broken, 2d and 3d points
complete, base missing.
Left portion of horn
(larger), 1st and 3d points
missing.
Top of cranium and un-
symmetrical, burred horns
(left shorter, with three
points, right longer-
shafted, with 2d and 3d
points missing).

F:A.M.31588 From Santa Cruz, 1st wash,
1928.

This paper, Figs. 29, $0.

F:A.M.31589 1928.

F:A.M.31590 From Santa Cruz, red layer,
1930.

This paper, Figs. 29, 30.
F:A.M.31591 From Santa Cruz, lst wash,

1928.

F:A.M.31592 From Lower Pojuaque Bluffs,
1929.

This paper, Figs. 28, 28A, 29,
s0.

(See associated ramus, maxilla and limbs, Dentition Section III, page 399;
Limb Section IV, page 453. Limbs, this paper, Figs. 25B, 48.)

Three fragmental horn-cores from Santa Cruz:
Left horn, points broken.
Right horn, 1st point com-
plete, 2d and 3d points
broken.
Left horn, lst point tip
broken, 2d and 3d points
missing.

Two moderate-sized specimens:
Right horn, three points
complete, with burr.
Right horn on cranial frag-
ment, 1st and 3d points
missing, 2d point broken
near tip. No burr.

F:A.M.31593 From red layer, 1927.

F:A.M.31594 1927.

FA.M.31595 1926.

F:A.M.31596

F.A.M.31597 From Ojo Caliente, 1925.
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Six fragments:
Distal portion of left horn,
1st point missing, 2d and
3d points complete; and
?associated left maxillary
fragment with m'-m3.
Right horm on cranial
fragment, lst point
broken, 2d and 3d points
missing, no burr.
Left shaft with burr,
points missing.
Fragment.

Fragment.
Distal fork.

F:A.M.31628 Between old and new Santa
F4 roads, 1926.

F.A.M.31599 From Santa F6 area, 1925.

F.A.M.31600

F:A.M.31601A

F:A.M.31601B
F:A.M.31629

Under Pojuaque Bluffs, 1926.

From W. side of N. Pojuaque
Bluffs, 1928.

From Ojo Caliente, red, 1926.
From Santa Cruz, lst wash,

1928.

Twenty-two small-sized specimens:
Right horn on cranial
fragment, 1st and 2d point
tips broken, 3d point miss-
ing; with burr.

Left horn on cranial
fragment, points broken,
with burr.

Right horn on cranial
fragment, 1st point com-
plete, 2d and 3d points
missing; with burr.
Right horn on cranial
fragment, points broken,
burr remnant.

Right horn on cranial
fragment, points missing,
?trace of burr.
Distal portion of right
horn, point tips broken.

Left horn, 1st point tip
broken, 2d and 3d points
missing, no burr.

F:A.M.31603

FA.M.31604

From Santa Cruz.

From Santa F6 area, 1927.

F:A.M.31605 From Santa F6 area, 1927.

F:A.M.31606 From Santa Cruz, 1927.

FA.M.31607

FA.M.31608

FA.M.31609

1925.

From Santa Cruz, red layer,
between lst and 2d washes,
1930.

From Skull Ridge, 1927.
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Left horn, 1st point mniss.
ing, 2d and 3d point tips
broken, no burr.

Left horn, 1st point com-
plete, 2d and 3d points
missing, no burr.
Left horn on cranial
fragment, 1st point tip
broken, 2d point com-
plete, 3d point broken,
burr, remnant.
Left horn on cranial frag-
ment, 1st point tip broken,
2d and 3d points missing,
no burr.
Left horn on cranial frag-
ment, 1st point broken,
2d and 3d points missing,
with burr.
Fragment of horn, points
broken.

Fragment of horn, points
broken.

Left horn, 1st and 2d
points broken near tips,
3d point missing, no burr.
Right shaft on cranial
fragment, points broken,
no burr; and etc. frag-
ments.

Portion of right shaft on
cranial fragment, points
missing, burr remnant;
and etc. fragments.
Two fragments of horns.
Right horn on cranial
fragment, 1st and 2d
points missing, 3d point
tip broken, no burr.

Right horn on cranial
fragment, 1st and 2d point
tips broken, 3d point miss-
ing, with burr.

1st point depressed.

F:A.M.31610 From Santa Cruz, upper red
layer, lst wash, 1928.

F:A.M.31611 From Santa Cruz, lst wash,
1928.

F:A.M.31612 From Ojo Caliente, 1925.

F:A.M.31613 From Santa Cruz, 1925.

F:A.M.31614A

F:A.M.31614B

F:A.M.31614C

F:A.M.31615 1928.

F:A.M.31616A

F:A.M.31616B

From Santa Cruz, 1925.

From Santa Cruz.

From Santa Cruz, upper red
layer, lst wash, 1928.

From Santa Cruz, 1927.

F:A.M.31616C, D From Santa F6 area, 1927.
F:A.M.31627 From Santa Cruz.

F:A.M.31617 1925.
This paper, Figs. 29, 80.
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Right horn on cranial
fragment, lot and 2d
points broken, 3d point
complete, with heavy
burr.

Peculiar.

F:A.M.31618 From Santa Cruz, 1930.
This paper, Figs. 29, 30.

[Additional specimens (not included in the count), secured by the John C. Blick
party from West Pojuaque Bluffs in the 1936 season, include: F:A.M.

Portions of extremely large horn (resembling Paramoceros, but heavier)
Left partial horn (approximating Paramoceros, F:A.M.31619)........
Two left horns, points broken (resembling Ramoceros, F:A.M.31592)...

31632
31630A
31631,
36R0n

Right horn, tips broken (resembling Ramoceros, F:A.M.31603)....... 31631A
Right horn, tip broken (approximating smallest of the Ranoceros speci-
mens)..................................................... 314741

(2) Ramoceros ramosus quadratus, new subspecies
From New Mexico

TYPE.-Left horn, 1st point F:A.M.31581 Santa Cruz, red layer, 1927.
forked, tips broken, 2d Collected by Joseph Rak.
and 3d points broken. This paper, Figs. 31, 32.

Size large. (Proximal shaft missing thus leaving no evidence regarding burr.)

REFERRED.-

Left horn, 1st point
forked, 2d and 3d points
and proximal end of shaft
missing.

F:A.M.31582

Two moderate-sized specimens:

Left horn on cranial frag- F:A.M.31583
ment, points missing.

1st point forking not shown, burr indicated.
Left horn, lst point
forked; tips broken, proxi-
mal end of shaft missing.

From Santa Cruz, 1st wash,
upper layer, 1928.

From Santa Cruz.

F:A.M.31584 1928.
This paper, Figs. 31, 32.

One large-sized specimen with burr remnant, upper beam very much reduced:
Left horn on cranial frag-
ment, 1st point missing,
2d and 3d points complete,
burr remnant.

F:A.M.31602 From N. Pojuaque Bluffs,
1933.
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One moderate-sized specimen:
Left horn, 1st point com- F:A.M.31598
plete and with incipient
fork, 2d broken, 3d miss-
ing. With burr.
"Brow" tine reveals incipient forking.

EXACT REFERzNCE QUEsTIONuD.
Three broken shafts:

Left shaft on cranial frag-
ment, points missing.
Burr indicated.

Horn-core, points missing,
no burr.
Horn-core, points missing,
tendency toward burr.

F:A.M.31585

F:A.M.31586

From Santa Cruz, lst wash,
1928.

This paper, Figs. 81,81.

From Santa Cruz, 1926.

From Santa Cruz, 1927.

F:A.M.31587 Under Pojuaque Bluffs, 1926.

Lower portions of five shafts, with burrs, on cranial fragments:
Right and left. F:A.M.31623, A From Santa Fe area, 1924.
Right. F:A.M.31623C From Santa F6 area, 1925.
Right. F:A.M.31623B From Third District.
Fragment (burr heavy). F:A.M.31623D From Santa Cruz, 1930.

(3) Ramoceros osborni (Matthew), genotypic species
From Pawnee Creek, Colorado

Merycodus osborni MArTHEw, 1904, Bull. Amer. Mus. Nat. Hist., XX, p. 107, P1.
Iin and Text-Figs. 1-3,9-13, 15; 1909, Bull. No. 361, U. S. Geol. Surv., p. 115.

GENOTYPE.-Partial skull, ra- A.M.9476 From Cedar Creek, 1901.
mus and skeletal elements. Figured by Matthew, 1904,

Pl. in and Text-Figs. 1-3
(skull and ramus), 9-13, 15
(skeletal elements); this
paper, Figs. 28, 28A (skull),
43 (ramus).

(See Dentition Section III, page 406, and Limb Section IV, page 454.)
While the ramus (A.M.9475), heretofore considered part of "cotype" and fig-

ured by Matthew (1904, Fig. 8), is suggestive of the type, the horns, maxilla and
limbs (A.M.9475) mayhave belonged to different individuals. The horns are of
C. furcatus andnotof R. osborni form.
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(4) Ramoceros hitchcockensis, new species

From Nebraska

TYPE.-Left three-pointed
antler-like horn-core.

N.S.M.1-26-8-30 From first canyon west of
Burroak Creek (a side
branch of Driftwood
Creek), Hitchcock County.

REFERRED.-

Base of right core, with
burr.

TENTATIVELY REFERRED.-

Mature horn-core, broken
off above burr.

A.M.8509

F:A.M.31180

Hazard Collection.
From (?)southern Nebraska.

From Fairfield Creek, Brown
County.

IA. PARAMOCEROS, NEW SU-BGENUS

Reconstructions, Figure 27c, D

(5) R. (Paramoceros) marths, new species

From New Mexico

Dicrocerus furcatus LEIDY, referred COPE, 1877, Rept. U. S. Geog. Surv. W. 100th
Merid. (Wheeler), IV, Pt. II, p. 350, P1. Lxxx, Figs. 3, 4 and 6. 1907, Bull.
U. S. Nat. Mus., No. 53, Pt. II, p. 32.

TYPE.-Left horn on cranial
fragment, points missing, no
burr.

Slender shaft. Size large.

F:A.M.31620 From Santa Cruz, upper
layer, 1928.

Collected by Joseph Rak.
This paper, Figs. 33, 34.

REFERRED.-

Fragments from the Santa F6 marls figured by Cope, 1877, P1. Lx, Figs. 3, 4 and
6, doubtfully referred here.

Three large-sized specimens from Santa Cruz:
Right horn on cranial frag- F:A.M.31621
ment, lst point broken,
2d and 3d points missing,
no burr.

1925.
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Right horn on cranial
fragment, points missing,
with burr, and ?associated
calcaneum; and fragment
of horn.

Specimen from Pojuaque Bluffs:
Right horn, tips broken.

F:A.M.31622 From 1st wash, 1933.
and A

F:A.M.31622B 1935.

Five small-sized specimens (possibly distinct species):
Two from North Pojuaque Bluffs:

Right horn on cranial
fragment, points com-
plete, trace of burr.
Left horn on cranial
fragment, no burr, 1st
point complete, 2d and
3d points missing.

Three from Santa Cruz:
Right horn on cranial
fragment and burr, 1st
point complete, 2d
point missing, 3d point
tip broken.

Left horn, lst and 2d
points missing, 3d point
tip broken, no burr.

Fragment of horn.

F:A.M.31619 1933.
This paper, Figs. 33, 34.

F:A.M.31625 From west side, 1928.

F:A.M.31624 1925.
This paper, Figs. 33, 34.

F:A.M.31626

F:A.M.31626A 1928.

Doubtfully referred specimen from Round Mountain Quarry, collected in Novem-
ber, 1935 [possibly of an aberrant individual of C. (Subcosoryx) cerroensisJ:
Left horn-core on cranial
fragment, posterior inner
point broken.

F:A.M.33100 This paper, Fig. 38.

(6) R. (Paramoceros) howardss, new species
From Dutch Creek, Brown County, Nebraska

TYPEz.-Top of cranium with
horns (points mising, burrs
heavy) and mL-ms. (w++)

F:A.M.31271 Collected by Morris F.
Skinner, 1929.

This paper, Figs. 33, 34.
Size moderate. (See Dentition Section III, page 413.)
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(?)Var.

From Crookston Bridge Quarry, Cherry County, Nebraska

EXAMPLE.-Basal portion of N.S.M.6-19-9-34
horn.

(Not cited in Distribution Table VII; not included in specimen count.)

(7) R. (Paramoceros) kansanus, new species

From Kansas

TYPE.-Left horn with small
posterior point, anterior
points missing, no burr; and
?associated astragalus and
phalanx.

F:A.M.31510 From M. F. Frake's ranch, 16
miles S.E. of Trenton, Ne-
braska, 1933.

(See referred mandible, Dentition Section III, page 410; and limbs, Limb Sec-
tion IV, page 455.)

(8) R. (Paramoceros) palmatus, new species

From New Mexico

Typn.-Left horn on cranial
fragment, tips broken.
Crotch is noticeably pal-
mate.

F:A.M.31580 From Santa F6 area, 1925.
This paper, Figs. 33, 84.

(9) R. (Paramoceros) brevicornis, new subgenus and species
From Barstow, California

SUBGENOTYPE.-Frontal sad-
dle with horns, shaft short,
heavy three-tined crotch.

Burrless.

REFERRED.-

Left horn on frontal frag-
ment, points broken, with
burr.

Size moderate.

F:A.M.31348 From Skyline Quarry, 1933.
Collected by Jack Wilson.
This paper, Fig. S5.

F:A.M.31349 From above Skyline, 1933.
This paper, Fig. 85.
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IB. MERRIAMOCEROS, NEW SUBGENUS

Reconstruction, Frontispiece, A

(10) R. (Merriamoceros) coronatup (Merriam), subgenotypic species

From BarstQw, California

Merycodus(?) coronatus MERRIAM, 1913, Univ. Cal. Pub. Bull. Dept. Geol., VII, p.
335, Figs. 1-3; 1919, ibid., XI, p. 521, Figs. 135a-c.

This peculiar pronglet is represented in the new collections by a
crushed cranium with partial dentition and unsymmetrical horn-cores,
some fifteen listed detached cores, six listed mandibular rami with sym-
physes preserved and a number of partial rami. The majority of these
remains were secured from Steepside Quarry of the Green Hills horizon
by the Jack Wilson party in the winter and spring of 1936. The horns
and mandibular dentitions are sufficient witness to the distinctness of the
form, which remains unrecognized beyond the Green Hills deposit.

The "horn" (Figs. 28D, 35, 35A) consists of an erect supra-orbital
shaft bearing an elongate, somewhat expanded and horizontally lying
summit. The superior border of the orbit extends to an unusual degree
within the base of the shaft. The shaft apparently was directed slightly
outwardly and anteriorly. It is somewhat flattened, particularly at the
fork, externallyat this point being convex and inwardlyconcave to deeply
cupped. In the smaller and what appear to be less aged specimens
(exampled in the unsymmetrical horns of the only known skull), the
underlying structure of elementary anterior and double posterior prongs
is visible. In the larger individuals the whole top of the horn-the
equivalent of the typical anterior prong and double posterior prongs-is
extended in a general palmate surface whose periphery bristles with ten
or more tubercular-like points. None of the specimens retains a burr
(if this were ever present). The bulle, as seen in the one cranium, are
small. A series of mandibular rami, six with symphyses preserved, was
secured with the horns. The diastema is short and slender and the p2
proportionately large. The specimens fall in Size Groups iii to.iII-. A
metacarpus of moderately heavy proportions is credited to the species.
The mandibular characters (Figs. 35A, 47A) indicate that Merriamoceros
may prove most nearly related to the Sioux County Paracosoryx.

John C. Merriam (1913, p. 338) observes that the peculiarities of the
type specimen " . . . may be accounted for on the assumption that it is a
'sport' or 'monstrosity' of Merycodus necatus, a common form in the
Mojave region ..." but (1919, p. 524) believes it "... desirable to
recognize this form as distinct from other species and probably nearest to
Merycodus."
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SUBGENOTYPE.-Partial horn-
core.

Size large.

U.C.20052 Figured by Merriam, 1913,
Figs. 1-3; 1919, Figs. 135a-c.

REFBRRED (collected by Jack Wilson and associates).-
(a) From Steepside Quarry, 1936:

Posterior two-thirds of cranium (crushed) with unsymmetri-
cal horn-cores and left mlm3. (Small individual.).....

F:A.M.
(w) 31025

Five large-sized specimens:

Right horn on cranial fragment. (Eleven or more points.) Fig. 85A 31146
Left horn on cranial fragment.......................... 31024
Right horn (possibly same individual as above)........... Fig. 35A 31024A
Right horn on cranial fragment. (The most massive speci-
men.)............................................ 31037

Right horn.......................................... 31037A

Four moderate-sized specimens:

Right horn on cranial fragment. (Smallest of the four
specimens.)......................................... Fig. 35A

Right horn on cranial fragment.
Left horn on cranial fragment.
Left horn on cranial fragment. (This and F:A.M.31350

present the simplest and least expanded bhors.).

Five smaller-sized specimens:

Left horn on cranial fragment.
Left horn on cranial fragment.
Right horn on cranialfrageent.

From Green Hills, indefinite locality, 1930 and 1932:
8+ pointed horn...................................... Fig. 86
Left horn on cranial fragment. (But 3 anterior and 3 pos-

terior points.) ...................................... Fig. 35
Also 9 fragmental horns, F:A.M. Coll.

31022
31037B
31021

31147

31148
31149
31023

31351

31350

(b) Variant A, from Yermo, 1932:

Portion of orbit bearing right horn (and possibly associated
basal fragment of left horn). Anterior and posterior ex-
tremities of summit subequal, shaft at fork deeply cupped
inwardly. Perhaps nearest approached by F:A.M.
31148............................................. Fig. 35A 31177

(See referred rami, Dentition Section III, page 437; and metacarpus, Limb Sec-
tion IV, page 455.) (Note lately secured large horn, F:A.M.31145, Fig. 28D, and
mandibular ramus, F:A.M.31144, Fig. 47A.)
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II. COSORYX LEIDY (AND SUBCOSORYX, PARACOSORYX AND SUBPARACOSORYX,
NEW SUBGENERA)

Reconstructions, Figure 27AA, B, BB

The genus Cosoryx, as noted above, may prove to be synonymous
with Merycodus Leidy, should it ever be possible to definitely determine
the latter. The genotypic species is C. furcatus Leidy and the genotype
is a partial horn-core from the Niobrara, which is characterized by rela-
tive slenderness and circular cross section of its shaft.

Cosoryx is best portrayed in referred remains secured by Morris F.
Skinner from the so-called Gordon Creek and Midway Quarries, Cherry
County, Nebraska. The tall slender-shafted horns of small to larger
size are very similar to the type of C. furcatus Leidy from the Niobrara
and to a specimen with partial mandible from Hitchcock County,
Nebraska (A.M.8497). Certain of the smaller horns are not unsugges-
tive of a Colorado specimen heretofore known as the "cotype of M. os-
borni " (A.M.9475). While the teeth are noticeably heavier, the crania
and limbs are smaller, the muzzle proportionately shorter and the nasals
more abbreviated and slender as compared to the Crookston Meryceros.
The premaxilla, nasals and /Is are known to the writer in but a single
immature specimen (F:A.M.32450, Fig. 26) from Gordon Creek. A
partial skull of a female (F:A.M.32426, Fig. 26) from the same area is
the only Merycodontine specimen preserving the pterygoids.

A collection of one hundred and six mandibular rami, forty-six
maxillae, eighty-nine horns and many other remains,' secured while
these pages were coming through the press, introduces an heretofore un-
known Cosoryx, remarkable for the reduction of the premolars. This
highly specialized form is referred to a distinct subgenus and species,
Cosoryx (Subcosoryx) cerroensis. The specimens were quarried from an
unusually rich fossiliferous stratum, lying directly beneath the heavy
conglomerates of the Pajarito Plateau on the western bank of the Rio
Grande and discovered by William Klaus of our Santa F6 field party.
The horns are of generally slender proportions with elongate forks. The
shafts range from short-moderate to tall; the forks, from moderate to
very widely branching, or exceptionally, non-spreading. Certain of the
taller-shafted, more moderate-forked specimens suggest the type of Co-

I Four hundred and thirty mature and two hundred and ten immature unlisted partial and
fragmental rami; one hundred and forty mature and thirty-four immature unlisted partial manill
and numerous detached upper teeth.
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soryx ilfonsensis. (A single three-pronged horn-core associated with
the same collection is referred to Paramoceros marthl.) The mandibular
rami range between Size Groups iii-v and are of generally uniform char-
acter, with long diastema and extremely reduced p2-p3. The nub-like
p2 is occasionally lost. (A single specimen, exhibiting a noticeably short
diastema and retaining the p2 germ unerupted, is considered as an ab-
normality. Two fragmental specimens differ from the main series in
the large size of the p4 and p3 (retained only in one specimen) and, like
the above horn, are referred tentatively to the above species, R. (P.)
marthe.)

The full-fledged Midway limbs are small as compared to Meryceros
of Crookston. And while the metacarpus approximates, the metatar-
sus is much shorter than in the mount of the genotype of Ramoceros
osborni (Matthew). The Round Mountain Quarry limbs are consider-
ably larger than the Midway. They are of about the size of the mod-
erately small individuals of the Crookston collection.

Re (a) Midway and (b) Gordon Creek Cosoryx Series:
(a) The Midway Quarry series includes two posterior crania with

burred horns, seven posterior crania without horns (females), and seven
detached horn-cores, only two of these with burr. (The general slender-
ness of the burrless specimens evidences young individuals). The man-
dibular rami (see Dentition Section III, page 414) include some one hun-
dred and twenty-four largely complete lower dentitions, ninety of mature
and thirty-four of immature individuals, almost again as many less com-
plete to fragmentary specimens, and a considerable number of maxillary
or partial maxillary dentitions. A moderate variation is seen in the size of
the teeth and rami, the limits being exampled by the small specimen,
F:A.M.32362, and the large specimen, F:A.M.32354. Some ten rami
have the premolars complete and another ten have the dentition com-
plete save for the p2. The p2 at times was absent in life, as shown by ab-
sence of alveolus. The lower incisors are not preserved in any specimen.
The series includes a large assortment of limb elements (see Limb Sec-
tion IV, page 458), the great majority of which, strangely enough, re-
present immature individuals.

(b) The Gordon Creek Quarry collection contains a large percentage
of partial crania, with a predominance of males. The horn-cores include
a very diminutive specimen (an immature individual) as well as the tall-
est specimen of the entire Cosoryx series. The height of the latter horn-
core (N.S.M.15-27-7-29) approximates that of the differently propor.
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tioned Paracosoryx wilsoni subgenotype from Long Quarry, Sioux
County. As noted above, the series includes the only Cosoryx specimens
with the premaxilla and nasals at present known to the writer, and the
only Merycodontine specimen retaining the pterygoids.

Cossoryx is now represented by remains from New Mexico; Kansas;
Montana; Brown, Cherry and Hitchcock Counties, Nebraska; and
Colorado.

A subgenus, Paracosoryx, replaces the genus in Sioux County, Ne-
braska, and Barstow, California. The same is characterized by height
of the burr, tendency at times to extreme elongation of the horn shaft,
and shortness of the diastema. The subgenotypic species is P. wilsoni
of Sioux County. A species, P. furlongi, from the Ricardo Pliocene is
referred to the subgenus, which, by study of the literature, seems to be
represented in the University of California collections from Tejon Hills,
Virgin Valley and Tonopah,' Nevada. The first subgenus, Subcosoryx,
so far recognized only from one New Mexican locality, is characterized
by the extreme reduction of the premolars, as noted above.

[See discussion of the genus, page 292, and see summary of fifteen
here recognized Cosoryx, Paracosoryx and Subcosoryx species and sub-
species (exclusive of unnamed), page 318.1

(1) C. (Subcosoryx) cerroensis, new subgenus and species
From Round Mountain Quarry, New Mexico

SUBGENOTYPE.-See Dentition Section III, page 392.

REFERRED, EIGHTY-NIN1E "HORN" SPECIMENS (anterior tine the longer).
Typical specimens with long shaft and long tines with tendency to rather wide flare
and bending of tips:
Large to moderate, with tendency to enlargement in

both shaft and tine: F:A.M.

Right horn, tips broken....................... 33104
Right horn, tips missing....................... 33106
Right horn with double burr, on cranial fragment 33107
Right and left horns.......................... 33107A,B
Left horn with burr........................... 33107C
Pair of horns with burrs, on cranial saddle....... 33109
Left horn .................................... 33114E
Right shaft, forks broken...................... 33109A

I C. (Paracosoryx) lozocerus (Furlong, 1935), from Tonopah.
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Right and left horns with burrs................
Two forks..................................
Right horn with double burr...................
Left horn with doubleburr.
Left horn with burr...........................
Right and left horns.........................
Left horn with double burr, posterior tip broken. . .

Left horn with trace of burr...................
Left horn (see ?associated left ramus, page 394)..
Pair of horns, left withburr.
Right horn...................................
Left horn, tips broken........................
Left horn on cranial fragment, posterior tip broken
Left horn with burr...........................
Two right horns with burrs....................
Right horn with burr.........................
Right horn, trace of burr and fragment of left horn.
Two right horns with trace ofburr.
Two right horns with burrs....................
Left horn....................................

Smaller:

Right horn with burr.........................
Right and left horns.........................
Left amd right horns with burrs................
Right horn..................................
Three right horns with burrs..................
Left horn, tips broken.......... .........

Right horn with double burr...................

Left hom with burr, tips broken.........
Left horn with burr (and fragment of ?right).....
Left horn with burr, on cranial fragment, and

fragments of right horn......................
Left horn, tips broken......................
Left crushed horn with burr...................
Left horn with double burr, tips broken.........
Left crushed horn ............................
Left horn with burr, base broken...............
Right horn with burr.........................
Right horn with double burr...................
Left horn with burr, tips broken................
Right horn..................................
Left horn with double burr....................
Right horn with burr, tips broken.............

SmaIlest size:

Left horn, tips broken........................
Right horn..................................

F:A.M.
33114C,F
33111B,C

Fig. s8 33108
33110
33108C
33115C,B
33108D
33110A
33112
33115
33118A
33108A
33108B
33114D
33110B,E
331 1OH
33110C
33110I,F
33110D,G
33110J

33111E
33111D,F
33111G,N
33110K

33111A,H,I
33112B
33110M
33113B
33110P

33113
33115D
33113A
33112D
33113C
33110L
33113E
33112C
33113G
33113F

Fig. 38 33113H
33113D

33113I
33113J
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Less typical, including variants having:
Shorter shafts with wide-spread tines (the extreme being shown in F:A.M.

33105):

Right horn fragment (suggestive of heavier speci- F:A.M.
men from Santa Cruz, F:A.M.31439) .......... Fig. 38 33105

Right horn (br.) with burr, on cranial fragment. 33104A
Right horn.................................. Fig. 38 33116
Pair of horns with burr, bases broken .......... 33116A
Right horn with burr ......... 33116B
Left horn with burr, posterior fork broken ...... 33116C
Right horn with heavy double burr ............. 33116D
Left horn with burr .......... 33116E
Right horn with burr ......... 33114B
Left horn (anterior tine much longer) ........... 33120

Several cranial saddles indicate the presence of individuals in which the horn-
cores are peculiarly rotated antero-inwardly:

Cranial saddle with pair of heavy horn-cores with
burrs...................................... 33121

Pair of horn-cores with extremely heavy burrs... 33122
Cranial saddle with both horns with burrs. 33119
Cranial saddle with both horns with burrs. 33118
Left horn with burr (and ?associated mandible,

page 393) ................................. 33117

Certain new Round Mountain specimens closely resemble specimens of the
following species, Cosoryx ilfonsensis. These specimens are held with the above
Round Mountain material only for the matter of present convenience. The
specimens average large for association with the small dentitions with reduced pre-
molars from the same beds. These specimens, like the horn-cores of C. ilfon&sen
8is and of the New Year Quarry, Barstow, the M.C.Z. Garman-Scott specimen,
the tall horn from Burge Quarry, and, in less degree, the type horn of Meryceros
crucensis, in their elongate shafts and short-tined forks, are suggestive of a mas-
sively developed Paracosoryx-excepting that they lack the elevated burrs
typical of the latter. A very similar horn has recently been observed from
Sheridan County and from Morrill County, Nebraska (page 354).

Left horn .................................... 33123A
Left horn (crushed) ............ ................ 33123

Tall shafts with short-tending tines:
Left horn with burr. (Very similar to San Ilde-

fonso F:A.M.31499 and recalling the heavier
M.C.Z. Garman Scott specimen.) ......... . . . . 33106A

Left horn ................................... 33106B
Right horn with burr......................... 33111
Left horn with burr, posterior fork broken ....... 33106C
Left crushed horn............................ 33106E
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Left horn, anterior fork broken.................
Left horn with double burr, anterior fork broken. .
Pair of horns with burrs....................... Fig. ss

Two immature specimens:
Crushed cranial fragment with parts of both horns
with burrs.................................

?Right horn..................................

F:A.M.
33106D
33106F
33114

33118A
33118B

See referred rami and maxille, Dentition Section III, page 392; and limbs, Limb
Section IV, page 456.

(2) Cosoryx ilfonsensis, new species'

From New Mexico

(See discussion on opposite page)

TYPEz.-Top of cranium and F:A.M.31435 From San Ildefonso, near
horns, with burr. spring, 1933.

This paper, Figs. 36, 36A.

REFERRED.-
(a) Four moderate-sized specimens (similar to F:A.M.31435):

Cranial saddle with both F:A.M.31499 From San Ildefonso, 1935.
horns, burred.

Left horn on cranial frag- F:A.M.31464 From Santa Clara, 1928.
ment.

Partial horn, without F:A.M.31436 From Pojuaque, on road to
burr. Chimayo, 1925.
Partial horn, without F:A.M.31437 From Skull Ridge, 1927.
burr.

(b) Three very large-sized specimens (larger than any other cores referred to Co-
soryx-and almost equally suggestive of a variation of M. major):
Left horn. F:A.M.31440 From Santa F6 area, 1927.
Left horn, points broken. F:A.M.31442 From Santa Clara, 1928.
Horn, points broken. F:A.M.31438 From Santa Cruz.

(Tallest.)

1 In discussions of horns from the Santa F6 marls, E. D. Cope (1877), under his Dicrocerus
furcatus, figures no specimen of the typical furcatus form nor that could be referred to this species.
Cope (1875, Proc. Acad. Nat. Sci. Phila., XXVII, p. 257) lists several specimens of Merycodus,
Cervus and Cosoryx, transferred to the Gervais genus.
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(3) Cosoryx furcatus Leidy, genotypic species

From the Niobrara; referred remains from
Cherry, Brown and Hitchcock Counties, Nebraska

(See previous discussion, page 335.)

Cosoryx furcatus LEIDY, 1869, Journ. Acad. Nat. Sci. Phila., VII, p. 173, P1. xxviII,
Fig. 8. Scowr, 1890, Bull. Mus. Comp. Zool., XX, p. 82, P1. i (referred remains).
1907, Bull. U. S. Nat. Mus., No. 53, Pt. II, p. 31.

GENOTYPE.-Partial horn-core
with straight cylindrical
shaft, measuring 21 inches.

N.M.148
[A.M.9994, cast]

From the Niobrara.
Figured by Leidy, 1869, P1.
xxviii, Fig. 8.

REFERRED.-
Leidy, 1869, from the Niobrara:

"A second and more cylihn- A.M.9994A
drical specimen." [Cast]

Fort Niobrara, American Museum collection:
Four horn fragments, and
fragment without burr.

A.M.8572 and A

New material from:
Cherry County localities: (a) Midway Quarry, (b) Gordon Creek, (c) Swallow,

Snake River, (c') Steer Creek and Snake River localities, (cv) Talus, 100 feet (Mid-
way Channel) below Xmas Quarry, (d) Burge Quarry (new var.);

Brown County localities: (e) Long Pine, (f) Moore Creek, (g) Above Devil's
Gulch, (hl) Id., near Jamison's, (h2) Horsethief Canyon;

(i) Garman Loup Fork (large var.), and from (j) Hitchcock County.

(a) Midway Quarry (horns fully as small and slender as the genotype):
Posterior cranium with
burred horn-cores.
Posterior cranium with
burred right horn-core.
Left horn-core with burr.
Five burrless horn-cores,
evidently immature.
Basal fragment of horn-
core with burr; and fork.

Burred horn-core and fork
of core. ?Meryceros.

F:A.M.32376

F:A.M.32377 This paper, Figs. 36, 36A,

F:A.M.32378
F:A.M.32379 and A-D

F:A.M.32380 and A

F:A.M.32381 and 32380B
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Seven posterior crania F:A.M.32382 and A-F
(hornless).

(For ramal and maxillary dentitions, see Section III, page 414; for limb ele-
ments, see Section IV, page 458.)

(b) Gordon Creek:
Nebraska State Museum specimens from east side of Gordon Creek, about i

mile north of the falls, 50 feet below top of canyon:
Greater part of skull, part N.S.M.1-9-8-28 This paper, Figs. 86, 36A
of left frontlet of a second, (horn).
and two immature horn-
cores of a third and a
fourth individual.

("Skeletal elements from same pit may include parts of same individual.")

Partial horn-core, imma-
ture.

N.S.M.1-9-&28

Four from P. H. Young Ranch (on Gordon Creek):
Left horn-core. N.S.M.15-24-7-29

Tallest of the series, approximating Paracosoryx wilsoni in height.

Partial horn-core. N.S.M.35-27-7-29
Partial right horn-core. N.S.M.12-19-7-29
Partial horn-core. N.S.M.17-14--29

F:A.M. Collection specimens from Gordon Creek Quarry, 1934 (near genotype):
Immature skull and jaws, F:A.M.32450 This paper, Fig. B6.
premaxilla and /dIs pre-
served, dp2-m2, atlas, 9.

(Brain case broken.) (See associated limbs, Section IV, page 458.)

Cranium, anterior muzzle F:A.M.32426 This paper, Fig. 206.
miRinw ntPrvgOidR etc.. I-,--d =_zv- vv@s
preserved, p2-m3, 9. (M)
Posterior cranium with
left burred horn-core.
Cranial saddle with left
burred horn-core and base
of right.
Posterior cranial fragment,
hornless, 9.

F:A.M.32427

F:A.M.32428

F:A.M.32429
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Cranial fragments, at- F:A.M.32431
tached right horn-core
and detached left horn-
core.

Largest of the series and slightly taller than the genotype.

.Broken left horn-core and F:A.M.32432 and A
fragment of left core, burr-
less.

Nine horn fragments
(three with burr).

(For ramal and maillary dentitions, see Section III, page 416; for limb
elements, see Section IV, page 458.)

(c) Swallow Quarry, Snake River:
Nearly complete skull N.S.M.25-22-6-34
with left horn base, p2 al-
veolus and pL-m3. (M+)
Nearly complete skull, 9, N.S.M.3-27-6-34
with pL m3. (M+)
Left horn-core on frontlet, N.S.M.10-26-6-34
burrless.

(Only moderately smaller than Scott's specimen.)
(And see maxilla and rami, Dentition Section III, page 417; and limbs,

Section IV, page 459.)

(c') Steer Creek and Snake River localities:
Right burrless horn-core N.S.M.3-28-6-35
on portion of frontlet.
Left burrless horn-core on N.S.M.10-274-34
portion of frontlet.
Right burrless horn-core. N.S.M.27-25-6-32 (General area.)

(c') Talus, 100 feet ("Midway Channel") below Xmas Quarry:
Horn base without burr. F:A.M.31277 1933.

(d) Burge Quarry:
Cranium, premaxilla re- F:A.M.32902 This paper, Figs. 2, 37A.
tained, with p2-m'. (M+)

(Top of saddle between horns showing ossification from an evident injury.)
Posterior portion of cra- F:A.M.32903
nium with both horns,
burrless.
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Crushed cranium with dp&- F:A.M.32904
m2, and right ramus with
dp-m2, 9.
Four horns, moderate. F:A.M.32900B-E
Horn, tall and slender. F:A.M.32900A This paper, Fig. 37A.
Horn, small, immature. F:A.M.32900F This paper, Fig. 37A.

(See Dentition Section III, page 418; and Limb Section IV, page 460.)

Notably taller than the above specimens and, unlike the latter, highly suggestive
of Paracosoryx-say P. burgensis, n.sp. A radius (F:A.M.32912) and metacarpus
(F:A.M.32913), approximating the large Nenzel versus the smaller Burge limbs,
may pertain to the same form:
TYPE.-Right horn on F:A.M.32900 This paper, Fig. 87A.
frontlet, burrless.

(Species P. burgensis is not included in the preceding enumeration of species.)

(e) Nine miles north of Long Pine, 1933:

Pair of horns with burr. F:A.M.31272 This paper, Figs. 36, 36A.
(Only moderately smaller than Scott's specimen.)

Two fragments with F:A.M.31273 1933.
slightly shorter shaft,
without burr.

(See possibly associated ramus, F:A.M.31273A, Dentition Section III, page
423.)

(f) Moore Creek:
Horn fragment with burr, F:A.M.31274 1929.
and sku8l fragment.

(See associated rami, F:A.M.31274, Dentition Section III, page 419; this
paper, Fig. 45.)

Three fragments without F:A.M.31278 Locality questioned.
burr.

(g) Above Devil's Gulch:
Basal fragment with burr; F:A.M.31275 From talus slope, 1932.
(and ffragments of scapula).

(141) Id., near Jamison's:
Right fragment on frontal. N.S.M. Coll.
Right fragment. N.S.M.4-3-11-13 (Plum Creek.)
Fragment. N.S.M.3-3-11-13
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(h2) Horsethief Canyon:
Top of immature cranium
with immature horn-nubs.

F:A.M.31189 From No. 1 lower zone 1934.

(i) Gaxman Loup Fork Collection (C. furcatus, large var.):
This specimen is that described and figured in reconstruction by William

B. Scott in 1890. The horn is larger than the Leidy type specimen.
Left horn-core, partial
mandible, ml, one-half
pelvis, portion of scapula,
series of vertebrwe, meta-
podial.

M.C.Z.10101
[F:A.M. cast]

Skeleton figured by Scott,
1890, under Cosoryx furca
tuw referred; ramus, this
paper, Fig. 46.

(See Dentition Section III, pages 418, 429; Limb Section IV, page 460.)

(j) Hitchcock County, Southern Nebraska:
Top of cranium and A.M.8497 From Driftwood Creek, 1879.
horns, with burr. This paper, Figs. 28, 86.

Labeled "Merycodus furcatus Leidy." (See ramus under same number,
Dentition Section III, page 434.)

(4) Cosoryx furcatus sternbergi, new subspecies

From Kansas

TYPE.-TOP of cranium and
horns, with burr.

F:A.M.31511 FromSection 1, 2 mi. S. and
i mi. E. of Dinsmore,
Kansas, 1933.

This paper, Figs. 28, 28A, 86,
86A (cranium and horns),
43 (ramus).

(See associated left ramus, Dentition Section III, page 410.)

(5) Cosoryx furcatus, Var. or Subspecies

From South Dakota

ExAmPIE.-Right horn, with
burr, on frontal fragment.

(Size moderately large.)

A.M.10966 From Little White River,
South Dakota, 1903.
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REFE`EtD.
Horn, with burr. A.M.10963 From 15 mi. N.E. of Rosebud

(Size small.) Agency, South Dakota,
1903.

(See questionably referred limb elements, Section IV, page 461.)

The above specimens may prove the equivalent of Merycodus necatus
Leidy described from the general area. The present whereabouts of
the type is unknown. The same evidently represented a relatively
large form. The type never has been figured, and the genus and species
at the present writing seem to be indeterminate. The evidence may
be recorded for comparison, i.e.:

(5a) Merycodus necatus Leidy, 1854, indeterminate genotypic species
From Bijou Hills, South Dakota

Merycodw necatus LEIDY, 1854, Proc. Acad. Nat. Sci. Phila., VII, p. 90; 1857, ibid.,
IX, p. 89 (merely lists); 1869, Journ. Acad. Nat. Sci. Phila., VII, p. 162.

GENoTYPE.-Ramal fragment ?Lost
with p4-m1.

According to Leidy "allied to Muiks":
pt anteroposterior distance = 8 mm., and
mi.= 8 (approaching Size Group II).

(6) Cosoryx furcatus mooki, new subspecies
From Montana

TYPE.-Partial cranium with A.M.21370 From 10 miles S. of Logan,
ml-m and horns, with burr. Montana.

Collected by C. C. Mook and
C. S. Williams, 1925.

This paper, Fig. 36A.
(See associated ramal fragment, Dentition Section III, page 411.)

C. f. mooki may prove to be synonymous with-
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(6a) (?)Cosoryx agilis Douglass (indeterminate)
From Madison Valley Beds, Montana

Cosoryx agilis DOUGLASS, 1899, The Neocene Lake Beds of Western Montana, Univ.
Mont., Thesis, p. 23, P1. iv, Fig. 1.

Merycodus ? agilis (DOUGLASS), 1903, Ann. Car. Mus., II, p. 155.

TYPE.-Immature partial
skull, with mandible and
partial manus, pes, radius,
ulna, etc.

C.M.703 Figured by Douglass, 1899,
P1. iv, Fig. 1.

Absence of horns suggests female.
According to Douglass, premolars = 45 mm., molars = 27.5 mm.
(See Dentition Section III, page 411, and Limb Section IV, page 461.)

(6b) (?)Cosoryx Var.
From Montana

The very interesting collection of C. E. Marshall contains a left immature
ramus (No. 2) and a left ramus with m2-m3 (No. 2a) from the Late Tertiary deposits
on the Yellowstone River near the Gardiner entrance to Yellowstone National Park.
(See Dentition Section III, page 411.) A right horn-core (points missing), 1-F-MV,
of a large individual of Cosoryx has been called to our attention through the kindness
of C. A. Kinsey of Belgrade, Montana.

(7) Cosoryx furcatus, Var. or Subspecies
From Colorado

EXAMPLE.-Portion of horn A.M.22
and possibly associated right
maxilla with p-m3.

(See Dentition Section III, page 407.)

TENTATIVELY REFERRED.-

Cranial saddle with horn-
cores.

2710 From 40 mi. N. of Sterling,
Colorado, 1901.

A.M.9475 From Cedar Creek, 1901.
Figured by Matthew, 1904,

Fig. 4.
Specimen heretofore known as part of "cotype" of M. osbormi Matthew.

(See questionably associated ramus and maxilla, Dentition Section III, page
406; and limb elements, Limb Section IV, page 461.)
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QUESTIONABLY REFERRED.-
Left horn, without burr,
on cranial fragment.

(?)Immature.

F:A.M.31296 Collected by John C. Blick,
Pawnee Creek, east of
camp, 1932.

This paper, Fig*. 36, 36A.

(8) C. (Paracosoryx) alticornis, new species

From First Division, Barstow, California

Shaft unusually slender and elongate

TYPE.-Extremely elongate F:A.M.31154
horn, flattened at the fork,
proximal end missing and
evidence as to burr in ques-
tion.

Height at crotch = 155 + mm.

From Skyline Quarry, 1933.
Collected by Jack Wilson and

associates.
This paper, Fig. 88A.

REFERRED.-

Top of cranium and F:A.M.31153 From Skyline Quarry, 1933.
broken horns with burr. This paper, Fig. 88A.
(Horn bases connected by unusual elevation of the frontals.)

Horn with burr, tips miss- F:A.M.31159 From North End, 1931.
ing. This paper, Fig. 39A.

(Specimen as heavy, but considerably shorter than type.)

Horns that, with one exception (F:A.M.31159), are slenderer than the type, and
are notably more elongate than in the following New Year Quarry variant.

Top of cranium and horns,
with burr.

Right horn without burr.

Left horn, with burr, on
cranial fragment.

Right horn without burr.

Left horn, without burr,
on cranial fragment.

F.A.M.31 150 From North End, lower layer,
1930.

This paper, Fig. 38A.

F:A.M.31151 From Mayday Quarry, 1933.
This paper, Fig. 38A.

F:A.M.31171 From Mayday Quarry, 1934.

F:A.M.31152 From Skyline Quarry, 1933.
F:A.M.31170 From Starlight Quarry, 1934.

(See referred maxilUe and rami, Dentition Section III, pages 437-438, 443; and
limbs, Limb Section IV, page 461.)
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(8a) (?)Var. or Cosoryx species
From New Year Quarry, First Division, Barstow, California, 1934

Horns shorter and heavier-proportioned than in above. Specimens more re-
sembling certain of the large Cosoryj forms, as C. ifons8ensi.

ExAMPLE.-Left horn on cra- F:A.M.31175
nial fragment, with burr.

REFERRED.-

Right horn on cranial frag- F:A.M.31172
ment, with burr.

Left horn on cranial frag- F:A.M.31173
ment, with burr.
Left horn on cranial frag- F:A.M.31174
ment, without burr.

Left horn on cranial frag- F:A.M.31176
ment, without burr.

(See referred maxillk and rami, Dentition Section III, pages 438, 443.)

(9) C. (Paracosoryx) furlongi, new species
From the Ricardo Pliocene, California

Merycodus, near necatus LEIDY, MERRIAM, 1919, Univ. Cal. Pub. Bull. Dept. Geol.,
XI, p. 582, Fig. 234.

Merycodus cf. furcatus LEIDY, ref. FURLONG, 1927, ibid., XVII, p. 147, P1. xxIv, Fig.
3; P1. xxvi, Fig. 1; and P1. xxvii, Fig. 4.

The partial cranium with tall-shafted biforked horn-cores and asso-
ciated ramus from the Ricardo (U.C.26795), figured by E. L. Furlong
(1927, Pls. xxvi and xxvii), is taken as the type. The describer ob-
serves that the burrs are absent and that the posterior tine is rotated
outwardly versus M. necatus, in which the same is parallel to the skull
axis. The shaft, while of approximately the same length, seems heavier
than in Barstow, F:A.M.31150, in which the burrs are present. The
horns are shown as slanting more forwardly than is usual in Cosoryx
specimens from the Great Plains area.

John C. Merriam (1919) notes and figures, among other remains
from the Ricardo area, a partial horn-core with tall, slender beam (U.C.
23448, Fig. 235). He also figures an m3 in which the third lobe is tend-
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ing to division, the specimen to him seeming to be suggestive of Capro-
meryx.

TYPE.-Partial cranium with U.C.26795 Figured by Furlong, 1927, P1.
tall horn, maxillary series, xxiv, Fig. 3; P1. xxvi, Fig.
ramus, etc. 1; and P1. xxvii, Fig. 4.

(See Dentition Section III, page 444; and associated metatarsus, Limb Section
IV, page 462.)

REFERRED.-

Three horn-cores (one with U.C.27243 Figured by Furlong, 1927, P1.
burr). 27249 XXVIII, Figs. 1-3, under

27242 "Merycodus species."

Et cetera remains in the University of California collection.

Et cetera ramal fragments in the writer's collection, see Dentition Section III, page
444.

(10) C. (Paracosoryx) species
From the Tejon Hills, California

Merycodus, near necatus LEIDY, ref. MERRIAM, 1916, Univ. Cal. Pub. Bull. Dept.
Geol., X, p. 127, Fig. 17.

EXAMPLE.-Partial antler. U.C.22332 From Chanac fauna of Tejon
Writer notes the flat elongate forked shaft. Hills.

Figured by Merriam, 1916,
Fig. 17.

(11) C. (Paracosoryx) loxocerus (Furlong)

From the Vicinity of Tonopah, Nevada

Merycodus lozocerus Furlong, 1935, Cam. Inst. Wash. Pub. 453, p. 4, Pls. I-II; iii,
Figs. 1-4; Iv, Figs. 1-5.

A tall slender-shafted and short anterior-tined species from the vicinity of Tone-
pah has been described recently by E. L. Furlong. The cores are reported to be
strongly inclined posteriorly. A backward inclination to such degree might be
questioned as previously unobserved.

TYPE.-Right ramus, p2-mi. C.I.T.1301
(See Dentition Section III, page 445.)

Figured by Furlong, 1935, Pl.
II, Figs. 4, a-b.
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REFERRED AND FIGURED BY FURLONG, 1935.-

Frontlet with burrless
horn-core shafts.

Frontlet with burred
horn-cores (immature).
Frontlet with burred
horn-cores.

Frontlet with burred
horn-core shafts.

Frontlet with burred
horn-cores.

C.I.T..1447

C.I.T.698

C.I.T.705

C.I.T.697

C.I.T.696

P1. I, Figs. 1 and la.

P1. I, Figs. 2 and 2a.

P1. II, Figs. 1 and la.

P1. ii, Figs. 2 and 2a (abnor-
mal).

P1. III, Figs. 1 and la.

(Apparently the best example of the tallest horns.)

Burred horn-core. C.I.T.707 P1. iv, Figs. 1 and la.

(hla) (?)C. (Paracosoryx) nevadensis (Merriam)

From High Rock Canyon, Nevada

Merycodus nevadensis MERRIAM, 1911, Univ. Cal. Pub. Bull. Dept. Geol., VI, p. 284,
Fig. 65.

TYPE.-Left fragment with
m1-m3.

U.C.12608 From High Rock Canyon.
Figured by Merriam, 1911,

Fig. 65.

Merriam (1911, p. 285) states "... this form was considerably smaller than
M. furcatus, M. necatus, and M. osborni."

M2 =7.6 mm.; ms = 11.5

(See Dentition Section III, page 445.)

(llb) C. (Paracosoryx) Var.

From Virgin Valley, Nevada

Merycodus, nearfurcatus (LEIDY), MERRIAM, 1911, Univ. Cal. Pub. Bull. Dept. Geol.,
VI, p. 284, Fig. 66.

Exampled by a slender antler (U.C.11319), the shaft of which, ac-
cording to the author, up to point of branching, measures 110 mm. (Fig.
66, p. 284). The type of Merycodus nevadensis Merriam (1911) from
High Rock Canyon may represent the same form, and in such case the
species becomes P. nevadensis (Merriam).

350 [Vol. LXIX



Frick, Horned Ruminants. II-Antilocaprid&3

(12) (?)C. (Paracosoryx) species (Gazin)

From Skull Spring Miocene, Oregon

Merycodus ? species a and b GAzIN, 1932, Carn. Inst. Wash. Pub. 418, p. 85, Fig. 19a.

ExAMPL.-Right fragment of C.I.T.383
immature ramus, dp4-m2.

(See Dentition Section III, page 445.)

From Malheur County, Ore-
gon.

Figured by Gazin, 1932, Fig.
19a.

(13) C. (Paracosoryx) wilsoni, new subgenus and species
From Sioux County, Nebraska

SUBGENOTYPE.-Crushed skull
with tall, slender horns
with burrs and p2-m3,
muzzle missing. (w)

F:A.M.32470 From Long Quarry, 1935.
Collected by Jack Wilson and

associates.
This paper, Fig. 37.

Height at crotch = 91 mm.
The horns are notable in height of shaft and reduction of fork. While re-

sembling Paramoceros of the Barstow area in the height and slenderness of
the shaft, the horns are smaller and the short distal forks possibly more dished
inwardly. Two more recently secured specimens are of interest: F :A.M.32886
exhibits a taller shaft than any of those here listed (height 128+ mm.); F:A.M.
32887 is unique in that the burr is situated only slightly below the fork.
Lateral splints and phalanges are retained in the manus of the skeleton of an
immature individual, F:A.M.33789, page 316 and Figs. 25B, 48A.

REFERRED FROM TYPE LoCALITY.-

Crushed skull with tall, slender horns and p2-m3,
muzzle and burrs missing. (Height at crotch 102mm.)

Partial skull with horns and pl-m3. [Horns ex-
tremely interesting, as noted above; anterior fork
of left horn rudimentary, right shaft slenderer than
left and exhibiting second burr at the base of the
fork (missing). Shaft relatively short. ].........

Posterior portion of skull with both horns, no burrs..
Top of skull with right horn with burr, and right orbit.
Extremely tall left horn with burr................
Right horn with burr on cranial fragment..........
Left horn fragment with burr....................
Two right horns with burrs......................
Left horn with burr.............................
Left horn without burr..........................
Right horn with double burr on cranial fragment...
Right horn with burr...........................
Right horn with burr on cranial fragment..........

F:A.M.
(M) 31191
Fig. 37

(w)
Fig. 37

32895

32896
'- 32898

Fig. 37 32471
33000
33000A
33000C-D
33000H
32473

Fig. 37 31192
32002
33000E
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Right horn without burr.........................
Right horn with burr on cranial fragment..........
Left partial horn with burr......................
Right horn without burr.........................
Shafts relatively short:

Left horn with double burr....................
Right horn fragment without burr..............

Horn fragment with triple burr...................
Five horn fragments............................

Small fork.....................................

Immature:
Right horn with burr (fork rudimentary)..........
Left horn with burr (fork rudimentary)...........

Seven female crushed partial skulls:
Partial skull with p2-m3........................
Partial skull with ps-ms(erupting)................
Partial skull with p2-m'........................
Posterior half skul with mL-m3 and orbits preserved
Portion of skull with p2--m and orbits preserved...
Portion of skull with p-m3......................
Crushed skull with p2-m........................
'T'wo fragments of skulls.........................

F:A.M.
32472
33000F
33000I
33000J

33000K
32003
33000L
32473B, C
33000G, M, N
32004

33000B
Fig. 37 31192A

(M)
(-M)
(w+++)
(M)
(w+)
(w)
(w+)

REFERRED FROM ECHO QUARRY.-
Horn fragment with burr........................
Small fork.....................................
Fragment of skull..............................

32474
32475
32476
32899
32899A
32899B
32899C
32899D-E

32473A
32473D
32899F

See short-diastemaed rami (Dentition Section III, page 429) and limb elements
(Limb Section IV, page 462) from Long Quarry, tentatively referred to this species.

Doubtfully Distinct
From Sioux County, Nebraska

Crotch of fork broadly expanded, possibly through injury. Specimen may
represent a new species.

Ex"PLE.-Crushed posterior
cranium with tall horns
(distally broken) and
ml-m8. (m)

F:A.M.32399 From Long Quarry, 1934.
This paper, Fig. 26.
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(14) C. (Subparacosoryx) savaronis, new subgenus and species

From Sioux County, Nebraska

(See discussion, page 288)

SurBGo:NoTYPE.-Posterior cra-
nium with horns, m1-m3.
(w+)

REFERRED.-

Posterior cranium without
teeth.
Partial cranium, crushed,
with left horn, m1-m'. (M+)
Broken posterior cranium
without horns.
Broken posterior cranium
without horns.

A.M.17339 From Sinclair Quarry, 1916.
Figured by Matthew, 1918,

Fig. 18 (under M. necatus
Leidy); this paper, Figs.
28, 28A.

A.M.17340 1916.

A.M.22746 1916.
This paper, Fig. 39.

A.M.22744 From Quarry B, 1921.

A.M.22745 From Quarry B, 1921.

(And see referred rami, Dentition Section III, page 430.)

(14a) C. (Paracosoryx) sabulonis (Matthew and Cook), 1909

From Sioux County, Nebraska

Merycodus necatus sabulonis MA¶rrnW AND CoOK, 1909, Bull. Amer. Mus. Nat.
Hist., XXVI, p. 411, Fig. 24.

Merycodus necatus LEIDY, referred MATTHEW, 1918, ibid., XXXVIII, p. 219, Fig. 18.
Merycodus necatus sabulonis M. ANi C., MATTHW, 1924, ibid., L, p. 200.

The type is a well-preserved right ramus in which the diastema is
somewhat short as compared to the Santa Cruz remains, but moderately
longer than in the shorter of the Snake Creek remains. It seems neces-
sary, as noted above, pending the securing of more satisfactory evidence,
to hold the possibly equivalent crania from the general area in a sepa-
rate species, S. savaronis.

TYPE.-Right ramus with A.M.14109 From Snake Creek area, Sioux
symphysis and p2-ms. (M+) County, 1908.

Figured by Matthew and
Cook, 1909, Fig. 24; this
paper, Fig. 44.

(See referred rami, Dentition Section III, page 430; and limbs, Section IV,
page 462.) (And see fragments, A.M. collection.)
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(15) C. (Paracosoryx) dawesensis, new species
From Dawes County, Nebraska

TYPE.-Left horn-core. F:B:A.M.32856 From Ginn Quarry, 1935.
This paper, Fig. 37.

REFERRED FROM TYPE LOCALITY.-
Basal portion of two horn- F:B:A.M.32855,A
cores, with burrs.

(See Dentition Section III, page 434.)

(16) C. (Paracosoryx) species
From Sheridan County, Nebraska

(Not cited in Distribution Table VII)

EXAMPLE.-Frontlet with left N.S.M.9-1-8-33
horn-core (points broken).

(Height from top of orbits to crotch = 124 mm.)
(Not included in specimen count.)

This stout and recently received specimen recalls the question of the allocation of
such similar specimens (page 338) as:
New Mexican Cosoryx ilfonsensis, questionably referred, 31440, height 98 mm., and

31442, height 94 mm. at crotch;
Nebraskan Paracosoryx burgensis, type, 32900, height 110 mm. (slenderer); (through

the kindness of Professor E. H. Barbour, we have seen, since the setting-up of
this page, a left frontlet with horn-core [N.S.M.10-18-36, Eunice Mauer Coil.,
from 8 miles south of Bridgeport, Morrill County, Nebraska], which closely re-
sembles 32900 in form, but is of much larger size [height from top of orbits to
crotch = 130 mm.]);

Mojave Paracosoryx or Cosoryx var., series including 31175, height 102 mrnm.,
which differ mainly from the Meryceros crucensis type, 31466, height 84 mm., in the
more circular cross section of the shaft and absence of similar wedged condition of the
fork.

III. MERYCEROS, NEW GENUS

Reconstruction, Figure 27A

The genotypic species is M. warreni (Leidy), from the Niobrara.
(See discussion of characters of Meryceros and Submeryceros, page 293,
and description of M. nenzelensis, page 359, and of M. warreni johnsoni,
page 362.)
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(1) Meryceros major, new species
From New Mexico

The type specimen is remarkable for its large size, tallness of the shaft
and wide bowing of the fork. The tentatively referred specimens are
of more normal size. The smaller of the latter tend to approximate cer-
tain of the wider-forked specimens of Meryceros crucensis (see M. "war-
reni"-like). A wide difference exists between the shape of the elongate
and flaring type specimen and the referred heavy, compact F:A.M.31445.

(HORN OF UNUSUAL SIZE)
TYPE.-Left horn, proximal F:A.M.31439 From Santa Cruz, 1928.
end of shaft missing. Collected by Joseph Rak.

(No evidence re burr.) This paper, Fig. 39A.

TENTATIVELY REFERRED.-

Right horn on cranial F;A.M.31448 From Santa Clara, 1928.
fragment, without burr. This paper, Fig. 39A.

(Note somewhat similar specimen from Round Mountain Quarry, 1935.)

Right shaft, points broken, F:A.M.31396A From Pojuaque Bluffs, 1935.
trace of burr.
Partial left horn on cra-
nial fragment.

Pair of partial horns on
frontlets.
Left horn on cranial frag-
ment, without burr.

Left horn, without burr.

F:A.M.31460 From White Operation, 1925.

F:A.M.31396 From 1st wash, Santa Cruz,
1935.

F:A.M.31450 From Santa Cruz, 1929.

F:A.M.31451 From Santa Cruz.

More compressed, wedge-like, points less spreading:
Moderate-sized:

Right horn on cranial frag- F:A.M.31461 From Santa Cruz.
ment, without burr.

Larger-sized:
Right horn on cranial frag- F:A.M.31449
ment, with burr.

(Shaft indicative of former burr.)
Fragmental horn. F:A.M.31452

From Santa Cruz, 1928.

From Santa Cruz, 1929.

Largest-sized:
Left horn on cranial frag- F:A.M.31445 From red layer, Santa Cruz,
ment, with burr. 1927.

(Very heavy and lacking in bowing.)
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(2) Meryceros crucensis, new species
From New Mexico

Dicrocerus necatus LEIDY, referred CoPE, 1877, Rept. U. S. Geog. Surv. W. 100th
Merid. (Wheeler), IV, Pt. II, p. 353, PI. Iaxxx, Figs. 2, 3, 3a, 5 and 6. 1907, Bull.
U. S. Nat. Mus., No. 53, Pt. II, p. 33.

Co8oryx necatus LEIDY, referred CoPE, 1889, Amer. Nat., XXIII, p. 128, Fig. 18
(1 and 2).

(a) SHAFTS COMPRESSED, FORK WEDGE-SHAPED, POINTS NARROWED
(Specimens somewhat resembling larger section of Cosoryx. See C. ilfonsensis.)

TYPE.-Right horn on cranial
fragment, without burr.

(Tallest.)

TALL-SHAFTED

F:A.M.31466 From Santa Cruz, 1927.
Collected by Joseph Rak.
This paper, Fig. 59A.

REFERRED.

Top of cranium and horns. F:A.M.31444
[And see specimen of preceding section, F:A.M.31461.]

Without burr
Three from Santa F6 area:

Distal two-thirds of horn.
Horn.

Horn on fragment.

Two from Skull Ridge:
Horn.
Horn.

F:A.M.31441
F:A.M.31467
F:A.M.31468

F:A.M.31469
F:A.M.31469A

Top of cranium and horns. F:A.M.31443 From Santa Cruz, 1925.
This paper, Fig. 89A.

Tall, narrow-waisted, but shorter than F:A.M.31444. With burr.
horn heavy.

Top of cranium and
broken horns.

Left horn.

Top of cranium and horns,
with burr.

F:A.M.31458 Below Pojuaque Bluffs, red
sand, 1926.

F:A.M.31459 From North Pojuaque Bluffs,
1927.

SHORTER

F:A.M.31472 From Pojuaque Bluffs, 1930.
This paper, Fig. 89A.

1927.
1925.
1924.

1927.
1927.

Left
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Fragment and right horn,
without burr.

F:A.M.31475 1925.

(?)IMMATURE

Right horn on cranial frag- F:A.M.31470 From Skull Ridge, 1927.
ment, suggestion of burr. This paper, Fig. 39A.
Horn, without burr. F:A.M.31471 From Santa Cruz, 1927.

Cope (1877, PI. Lxxxi, Figs. 2 and 3) figures under Dicrocerus necatus Leidy,
specimens from New Mexico which closely resemble certain specimens listed
above (see F:A.M.31475).

(b) SHAFTS SQUAT AND NARROW-WAISTED-M. "WARRENI"-LIKE

MODERATELY LARGE-SIZED

EXAMPLE.-TOp of cranium
and horns, with burr.

REFERRED.-

Pair of horns on cranial frag-
ments.

Right horn on cranial frag-
ment.

(Narrow-waisted.)
Left horn on cranial frag-
ment.

Horn on cranial fragment.
Top of cranium with horns
(twisted).

Right horn on cranial frag-
ment.

Pair of horns.

Horn.
Horn.

Pair of broken horns.

Right horn.
(Suggestive of Barstow skull, F

F:A.M.31473 From Santa Cruz, 1928.

Without burr
F:A.M.31457

F:A.M.31454

From Skull Ridge, 1927.

From Santa Cruz, 1928.
This paper, Fig. 89.

F:A.M.31455 From Ojo Caliente, 1931.
This paper, Fig. 39.

F:A.M.31456 From Santa Clara, 1928.

F:A.M.31453 From Santa Clara, 1931.

With burr
F:A.M.31462 From Santa Clara, 1928.

F:A.M.31463 From east of Black Mesa,
1927.

F:A.M.31480 From Santa Cruz, 1928.
F:A.M.31481 Between old and new Santa

Fe roads, 1926.
F:A.M.31482 Below Pojuaque Bluffs, 1926.

F:A.M.31477 From Santa Cruz, 1928.
:A.M.31163.) This paper, Fig. 39.
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Right horn on cranial frag- F:A.M.31478 From Santa Cruz, 1928.
ment, very heavy. This paper, Fig. 39.

Left horn on cranial frag- F:A.M.31479 From Ojo Caliente, 1929.
ment.

Left horn on cranial frag- F:A.M.31483 From Santa Fe.
ment.

Without burr

Right horn. F:A.M.31476
(Might be a small individual of F:A.M.31450.)

Right horn on cranial frag- F:A.M.31484
ment.

Large.

Right horn. F:A.M.31485
Large.

Pair of horms. F:A.M.31486

Horn.

Left horn.

Left horn on cranial frag-
ment.

Horn.

QUESTIONABLY REFERRED.-

Top of cranium and broken
homs.

Right horn on cranial frag-
ment.

Right horn on cranial frag-
ment.

Left horn.

Right horn on cranial frag-
ment.

F:A.M.31487

F:A.M.31488

F:A.M.31489

F:A.M.31490

F:A.M.31446

DIMINUTIVE

With burr

F:A.M.31491

F:A.M.31492

F:A.M.31493

Without burr

F:A.M.31494

From Santa Cruz, 1926.

From Santa Cruz, 1928.
This paper, Fig. 39.

From Santa Cruz, 1928.
This paper, Fig. 39.

From E. side, N. Pojuaque
Bluffs, 1928.

From Santa F4 area, 1924.
From Santa Cruz, 1928.

From Santa Cruz, 1928.

From Santa Cruz, 1928.

From Santa Cruz, upper
layer, 1928.

From Santa Cruz, 1928.
This paper, Fig. 39.
From San Ildefonso, 1929.
This paper, Fig. 39.

From Lower Pojuaque Bluffs,
1928.

From S.E. White Operation,
1926.

This paper, Fig. 39.
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(3-4) Meryceros nenzelensis, new species, and M. warreni (Leidy),
genotypic species

From Cherry County, Nebraska

Meryceros-like horns, while generally less common in the vicinity of
the Niobrara River than those of Cosoryx form, are known from several
localities, including Crookston Bridge, Valentine Quarry A, Fairfield
Creek, etc., and unusually heavy-proportioned examples are present
from the vicinity of Nenzel. The latter are described as a separate spe-
cies, and those from the former localities referred to M. warreni (Leidy)
and varieties. Distinctly smaller-sized horns of questioned Meryceros
form, typical of the Snake Creek, Sioux County, deposits, are held under
Subparacosoryx. The Nebraska Meryceros horns, as in the case of the
specimens from New Mexico, etc., may be conveniently divided accord-
ing to shape between tall, compressed or short, with spreading points.
Certain evidence points to heavy burrs being an accompaniment of in-
creasing age. The available skulls and horns are described in the fol-
lowing pages. Enumeration of the mandibular rami and limb elements
is withheld for the general comparative statements, pages 372, 447.

(3) Meryceros nenzelensis, new species
From Nenzel, Cherry County, Nebraska

Figures 40 and (in part) 44

Specimens of much heavier proportions than usual in the remains here
referred to M. warreni are well represented in a series of skulls and partial
skulls, detached horns, rami and limb elements secured by Morris F.
Skinner from a deposit in the vicinity of Nenzel. The horns are rather
similar to specimens from Santa Cruz, New Mexico, and, as in the case
of the latter, include examples of both tall compressed and short flar-
ing shapes. The size of the horns may be moderate (evidently adoles-
cent) to large and may be either burrless or burred. The largest horn
happens to be of extremely heavy proportions, the main beam being
somewhat short with heavy burr and the points long and bowed. One
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partial cranium, with dp2-m2, is particularly interesting in exhibiting
the rudimentary horn nubs of the immature male. The metapodials
from Nenzel average somewhat larger than those from Crookston
Bridge, and while the largest metacarpus is slightly larger than the
largest specimen from New Mexico (here referred to Ramoceros ramosus),
the smallest is considerably larger than the metacarpus of the type of
R. osborni.

TYPE.-Partial skull with F:A.M.32174 This paper, Fig. 40.
heavy, branching horn with-
out burr. (M+)

(Best muzzle. Core resembling New Mexican F:A.M.31456.)

REFERRED.-
SHORT, WITH SPREADING POINTS, "WARRENI"-LIKE SHAPE

Heavy burred left born with F:A.M.32186 This paper, Fig. 40.
short beam and long forks.

(Largest.)

MORE WEDGE-SHAPED HORN-CORES

Crushed partial skull with F:A.M.31911
tallest horn, burrless, and
m2-M3. (M+)
Skull with p2-ms, burred F:A.M.31902 This paper, Fig. 44 (ramus
horn bases, and ramus. only).
(M+)
Posterior cranium with tall- F:A.M.32177 This paper, Fig. 40.
est main beam, without burr.
Posterior cranium with F:A.M.32178
horns, without burr.

(Approximating F:A.M.32174.)

Posterior cranium with left F:A.M.32179
horn, without burr.

(Smaller.)

Burrle-ss horns (?pair), ap- F:A.M.31961
proximating F:A.M.31911. and 31963

Burred horn. (Slender.) F:A.M.32182
Partial horn. (Heavier.) F:A.M.32183
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MODERATE TO SMALL SIZE

Right horn, without burr. F:A.M.32180

Right horn, without burr. F:A.M.32181

Right horn, without burr. F:A.M.31958 This paper, Fig. 40.
(Smallest.)

Partial horn. (Large.) F:A.M.32185

Right horn with tall beam F:A.M.31960 This paper, Fig. 40.
and burr.
Right horn, with burr. F:A.M.32184

(Heavier. Larger than F:A.M.32185.)
Six fragmental crania:

Posterior portion of imma- F:A.M.32175 This paper, Fig. 40.
ture skull with diminutive
pedicle, dp2-m3 (germ). (M)

(Smaller size.)

Posterior cranium (fine), F:A.M.32176
horn bases with burrs.

Top of cranium with horn F:A.M.31959
bases with burrs.
Three fragments. F:A.M.31962,

31964A and B

(See referred rami and maxille, Dentition Section III, page 421; and limb elements,
Limb Section IV, page 463.)

(4) Meryceros warreni (Leidy), 1858, genotypic species
From the Niobrara, Nebraska

Cervus warreni LEIDY, 1858, Proc. Acad. Nat. Sci. Phila., X, p. 23; 1869, Journ.
Acad. Nat. Sci. Phila., VII, pp. 172 and 379, P1. xxvii, Fig. 12.

GENOTYPE.-Right horn-core N.M.149 From Niobrara River.
on cranial fragment, two- (A.M.15596, cast) Figured by Leidy, 1869, P1.
thirds of anterior prong miss- ["Cotype"] xxvii, Fig. 12.
ing.

Shaft squat, with burr.

The ramal fragment with p4-m3, tentatively referred to the species by Leidy
(1869), who observed that the teeth were the size of Cervus mirginianus, may have
represented a Dromomerycini.
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(4a) Meryceros warreni johnsoni, new subspecies
From Crookston Bridge Quarry, Cherry County, Nebraska

Collected by Johnson, Meade and Associates

Figures 28B, 2SC; and (in part) 2, 2A, 28, 35A

The superb series of skulls and other remains from Crookston in the
University of Nebraska collection comprises far and away the best series
of Merycodontine remains from a single locality. The whole has been
placed at the service of the writer by Professor E. H. Barbour. The
series includes some seventeen skulls of mature males with teeth and
horns, seven having rami attached; two rare skulls of immature males ex-
hibiting a rudimentary "spike-horn" stage; eight skulls of hornless fe-
males, three with rami attached, and one of these with associated limb
elements, and three skulls of immature females, one with ramus. F. W.
Johnson accounts for the beautiful preservation of these specimens
through the same having been buried in a layer of fine and largely uncon-
solidated sand. The remains are definitely smaller than those from
Nenzel. The shape of the horns varies much after the manner of the
series from other localities between (a) the tall-slender-compressed and
(b) the shorter-branching shapes. Interestingly enough, in the present
case the horn-cores of the less aged skulls are burrless, the more aged,
burred. Four specimens (see three skulls and one detached muzzle) are
particularly interesting in confirming the toothless character of the pre-
maxilla, previously shown only in a female from Valentine Quarry A. In
several of the crania the C/ alveolus is preserved and in at least two speci-
mens Cs/, of moderate size, are retained. The series illustrates the ex-
treme slenderness of the muzzle and nasals, the peculiar maxillary groove
of aged specimens, the lacrimal vacuities, the bulle, the sutures, the
occipital crest, the depression of the inion (strongest in aged specimens),
the proportions of the limbs, etc. The condition of the /Is and incisi-
formed /C is the same as shown in specimens from Valentine Quarry A
and from New Mexico. The dentitions, as seen in the skull specimens
and in the large collection of detached mandibular rami, tend to fall
within Size Groups iii-iv (and ?v), there occurring a moderate difference
in the dimensions of teeth and the length of the diastemata, as elsewhere
noted. Views of five of the crania are given on Figures 28B, 28C.
The material includes:
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TYPE.-Complete skull, premaxillae, C/ alveoli and man- N.S.M.
dible. (Forks short.)............................ (w) 2-3-8-34

B.L............................= 163 mm. Figs. 28B, C
p2-m ...........................= 47
PS-MI...........................= 45.6
Superior orbit to crotch of horn. = 57

R :FERRED.-

17 (and type) skulls, or partial skulls, of mature males with teeth and horns, including
7 with rami, 4 with premaxillae preserved and 3 showing Csl:

13 (including type) specimens M++ to w++ with (a) shafts tall, slender and forks
tending short:

3 (including type) with burrless horns: N.S.M.

(Type skull-see above)........................ (w) 2-3-8-34
Figs. 28B, C

Skull, lacking premaxille, and mandible. (Pos-
terior tine of right horn fractured ?during life.). . (M++) 3-3-8-34

Skull with premaxillse (nasals broken), and man-
dible....................................... (M++) 1-27-7-34

1, horns tallest, with moderate fork (near Valentine
Quarry B, N.S.M.20-8-7-33):
Crushed skull, anterior premaxillUe missing ......... 2-15-8-34

4 (aged) with burred horns and shorter forks:

Skull with nasals, premaxillk missing. (Anterior (w+) 1-21-8-34
forks worn.)...... Figs. 2A, 28C

Elongate skull with left premaxilla, Csl, left max- (w++) 1-23-7-34
illa andramus.Figs. 2, 28B, C

Cranial saddle with horns, palate and mandible .. (w++) 8-7-9-34
Skull lacking premaxille....................... (w) 1-15-8-35

3 with burred horns and slightly longer forks:
Crushed skull with right horn and base of left, and

right maxilla, premaxillme missing. (Shaft short,
43.5 mm.) .................................. (w+) 18-17-9-34

Skull with horns, premaxillte missing..... (w) 1-15-8-34

Top of skull with right horn ... 16-17-9-34
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2 poorly preserved skulls with burrless horns, 1 with
the shortest forks:
Crushed skull with partial horns, nasals, left C/,

(premaxillse missing), right and partial left ramus.
Crushed skull with horns and mandible. (Shortest

forks of Crookston series, tips measuring 41 and
31 mm.)...................................

(w+)

(w)
Fig. 85A

N.S.M.
4-3-8-34

7-7-9-34

5 skulls (and 1 horn) w to w+++ of (b) "warreni" shape, shafts tending heavier
and with longer tines:

4 with moderately long shafts:
Skull with burrless horns, premaxilks (crushed)
showing left C/.............................

Skull with burred horns, premaxill£e missing.
(Longest forks, 89 mm.) ......................

Partial skull with burred horns and right maxilla...
Skull with burrless horns and nasals, premaxillie

missing.....................................

Detached burred horn, large......................

1 with shortest shaft:

Skull with burred horns and nasals, premaxillse
missing. (Shortest shaft, 42 mm.).............

(w)

(w+++)
Fig. 85A

(wI)

3-5-9-35

2-5-9-35

9A-15-8-35

(w) 3-9-8-34

3-21-8-34

(w) 4-9-8-34

8 partial skulls of hornless females, 3withassociatedrami (1 withpartiallimbelements):
Complete skull and mandible with premaxilla, Cs/
and p-m3, /Is-/Cs and pm-xn3. (Large sized.) .... (m+) 2-15-8-35

Skull, premaxille missing......................... (w) 6-5-9-35

Skull and mandible.............................. (w+) 2-9-834

Skull, ramus and etc. limb elements................
Skull...........................................
Posterior half of cranium........................
Skull with p2-m3................................

Figs. 28B, C

(M++)
(w+)

(M)
Fig. 28

(w)

1-34-34

7-3-8-34
2-21834
1-17-6-32

Skull with p'-m8................................
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3 immature hornless partial skulls with dp2-dp4 and ml-m2:

Skull...........................................
Skull and proximal two-thirds metacarpus..........

Skull and atlas..................................

N.S.M.
3-7-9-34

5-9-8-34
6-7-9-34

4 immature skulls with indication of slight supra-orbital protuberance, dp2-dp4
and m1-m2, premaxille missing (1 with ramus and limb elements):

Skull, and ramus with symphysis, /I(erupting) and
dp2-m2; right ulno-radius and metacarpus with
distal epiphysis missing......................... 10-15-8-35

3 skulls, premaxillaemissing....................... 4-5-9-35,
5-5-9-35, 7-15-8-35

3 immature and rudimentarily horned partial skulls with dp2-dp4 and ml-m2:

Skull with horn nubs, and ? femur.................
Skull with horn nubs.............................
Skull with left rudimentary horn base..............

5 specimens with burrless horns:

Maxilla and horns...............................
Three horn-cores ................................

Nearly complete skull with fine premaxilla-maxilla,
etc., and horns.................................

6 specimens with burred horns:

Top of cranium with horns........................
Trwo niaxilla with horns..........................
Horns (fragmental)............................
Partial skull and horns...........................
Fragmental palate with muzzle, and partial palate..

Fig. 28B

Fig. 28B
(-M)

Fig. 28B

4-7-9-34

1-19-9-34

9-7-9-34

(w) 6-3-8-34

12-7-9-34, 14-17-6-32,
7-27-7-34

(w) 5-3-8-34

3-27-7-34

(w+) 10-7-9-34
11-7-9-34

2-7-9-34

(w) 2-27-7-34,
5-7-9-34

The following specimens were received too late to be included in this paper: 6
partial skulls with horns, 5 horns, 5 partial skulls of hornless females and 2 immature
skulls of hornless females.

(See referred rami, Dentition Section III, page 423; and limbs, Limb Section VI,
page 464.)
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(4a') Variation

From Valentine Quarries "A" and "B," Cherry County, Nebraska

The University of Nebraska Quarries and other exposures in the
vicinity of Valentine have produced several fine crania and numerous
rami of Size Groups iiIX and iv (Subgroups 1-3). There seems to be little
reason for separating the average of these horns and rami from the re-
mains from the Crookston horizon. The main beam of the horns varies
from short [as in M. warreni type, fine skulls from Snake River (N.S.M.
1-23-7-34), and Fairfield Creek (F:A.M.31276)] to quite tall (N.S.M.
20-8-7-33). The material includes:
Two male and one female skulls:

Skull with ps-ml and burr- N.S.M.20-8-7-33
less horns, largely complete
except for the muzzle. (A)

Posterior cranium with left N.S.M.7-8-16
horn base and burr, no teeth.

Skull, 9, with p2-m3 and N.S.M.16-16-6-33
muzzle, posterior cranium
missing. (M+)

Sixteen horn-cores of moderate to smaller size:

Six with burrs.

Three without burrs.

Seven partial horn-cores.

From Railway loc. "B"
quarry, on same level as
loc. "A" but on west side of
tracks and north of ravine.

This paper, Figs. 28, 28A.

This paper, Fig. 28A.

N.S.M.5-22-8-30, 5-28-7-30, 11-23-8-30,
23-22-7-31, 21-22-7-31, 15-11-8-30

N.S.M.6-17-6-32, 22-22-7-31, 5-7-8-30

N.S.M.3-28-7-30, 50- and 51-12-7-30, 2-15-7-31,
9-1-9-31

(See referred rami and maxille, Dentition Section III, page 426; and limbs, Limb
Section IV, page 466.)

(4a') Variation
From Fairfield Creek, 45 feet above Brule, Brown County, Nebraska

Horns are taller than M. warreni type

EXAMPLE.-Pair of horns, and F:A.M.31276 1930.
?associated limb fragments This paper, Fig. 39.
and ramus.

(See Dentition Section III, page 423; and Limb Section IV, page 466.)
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(4b) Meryceros warreni, Var.
From Dawes County, Nebraska

ExAMPiE.-Right horn-core F:B:A.M.31393 From Quarry E, 1935.
with anterior fork missing.

(Not included in specimen count.)

(5) Meryceros warreni, Var. or Subspecies
From Pawnee Creek, Colorado

(Only very slightly larger than the smallest New Mexican, F:A.M.31491.)

EXAMPLE.-Both horns. F:A.M.31319 From east of camp, 1931.
This paper, Fig. 39.

Fragment of horn. F:A.M.31319A From Mastodon Quarry,
1931.

Right horn. F:A.M.31295 From Horse Quarry, 1933.

Horn. F:A.M.31295A From east of camp, 1931.

(6) Meryceros joraki, new species
From Barstow, California

Merycodus necatus? LEIDY, MERRIAM, 1919, Univ. Cal. Pub. Bull. Dept. Geol., XI,
p. 517, Figs. 113-117 and 133-134.

Merycodus necatus LEIDY, FURLONG, 1927, ibid., XVII, p. 147, Pls. xxiv, xxv.

Merycodontine horns are rare in the Barstow deposits. Until re-
cently, Meryceros has been but sparsely represented. Eustace L. Fur-
long (1927) describes and figures a cranium with characteristic horns
(and mandible and fore and hind limb bones-U.C.26781) under Mery-
codus necatus. John C. Merriam (1919) figures from Barstow, under
Merycodus species, a posterior cranium with horn-core bases, and, under
Merycodus necatus? Leidy, other horn-cores [also several partial rami
and detached teeth (Figs. 126-131)]. All of these specimens seem to fall
within the moderate-shafted, compressed and wedge-shaped horn-core
section of the present report. Since the preceding pages were sent to the
press, we have received a collection of partial crania with horns, de-
tached horns and partial upper and lower dentitions from two new lo-
calities in the upper layers of the First Division (Leader and Hidden
Quarries). The horns exhibit about the same size range as previously
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known specimens. The posterior tines are notably abbreviated relative
to the anterior tines. A single specimen (F:A.M.32810) has the two
tines separately.burred, much as in the considerably smaller Submery-
ceros crucianus [see (8) below]. The specimen is interpreted doubtfully
as a young individual of the general Leader Quarry series-see Figure
35 of the latter, compared to intermediate-sized and heavily burred
FA.M.32822, and unusually large and lightly burred F:A.M.32811
(Fig. 35A) from the same locality. Cranium F:A.M.31850 is provided
with unusually large-sized molars (Size Group ii). The horns, or more
correctly horn-cores, are listed below.

TYPE.-Major portion of cra- F:A.M.31163
nium with cheek teeth and
right horn. (w)

(See Dentition Section III, page 439.)

Prom Hemicyon Stratum,
1926.

This paper, Figs. 28, 28A.

REFERRED.-

Right horn with fragment of
burr.

LARGE INDIVIDUALS

F:A.M.31165 From North End, 1930.

Broken horn. F:A.M.31155
(Specimen possibly suggesting P. alticornis.)

From Hemicyon Stratum,
1926.

Right horn (burrless) on cra.
nial fragment, and ?asso.
ciated distal end of humerus
Left horn, with burr.

Right horn with burr.

Left horn with burr.
(Type-see above.)

Horn (burrless) and ?associ.
ated toothless ramus.

Partial left horn.

Horn, burr showing.

Horn with burr.
Taller, forks arched.

MORE MODERATE-SIZED

F:A.M.31156

F:A.M.31157

MODERATE-SIZED

F:A.M.31158

From an indefinite horizon,
1926.

From Valley View, 1933.

From Hemicyon Stratum,
?"Old Mill," 1931.

F:A.M.31167 From Old Mill, 1931.

F:A.M.31163 Hemicyon Stratum, 1926.
This paper, Figs. 28, 28A.

F:A.M.31160 From White Operation, 1927.

F:A.M.31164 From North End, 1930.
This paper, Fig. 39.

F:A.M.31168 From White Layer, i mi.
above cabin, 1926.

F:A.M.31169 From bottom layer, 1923.
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Right horn and possibly as- F:A.M.31162 From Second Division, 1927.
sociated ramal fragment. This paper, Fig. 39.

(Dark-colored.) The shaft is short with heavy burr and fork points wide
spreading. (See Dentition Section III, page 442.)

Fragment of horn. F:A.M.31155A Hemicyon Stratum, 1927.

Fragment of horn. F:A.M.31166 From North End, 1932.
(Small.)

IMMATURE (SMALL-DIMINUTIVE)

Left horn, without burr. F:A.M.31161 Hemicyon Stratum, 1926.

ADDITIONAL SPECIMENS SECURED BY JACK WILSON PARTY OF 1934-35.-
Thirty-three horn-cores from Leader Quarry:
Large: F:A.M.
Left crushed horn on cranial fragment, with burr .... . Fig. 35A 32811
Right horn-core......................................... 32812
Posterior portion of cranium with both horn-cores (br.) with burrs. 32813
Two horn-cores, one with burr............................... 32814,A
Two pairs of broken horn-cores................................ 32815,A
Pair of horn-cores on partial cranium, with burrs............... 32816
Partial horn-core with very heavy burr........................ 32817
Two partial horn-cores, second with burr....................... 32817A,B
Horn-core on cranial fragment, without burr ................. . 32818
Pair of horn-cores on cranial fragment, with burr............... 32819

Thirteen horn-cores of more moderate size:
Three horn-cores with burrs................................... 32820,A,D
Three horn-cores, without burr................................ 32820B,C,F
Pair of horn-cores with burrs................................. 32820E
Six horn-cores, two with burrs................................ 32820G-L

Sub-moderate-sized:
Three horn-cores with burrs.................................. 32821,A,B

Variations of form exampled by:
Peculiar horn-core with short base and extremely developed

burr ........................................ Fig.35A 32822
Three horn-cores with tips less divergent, two with burrs......... 32823,A,B
Left horn-core with separately burred tines-size small. Fig. 35 32810

Three from Hidden Hollow Quarry:
Posterior two-thirds portion of cranium with both horn-cores

with burrs, and m'-m3.................................... 31850
Posterior portion ofcraniumwithmore slender horn-cores with burrs. 31851
Partial horn-core with burr.................................. 31852

(See referred rami and maxillk, Dentition Section III, pages 438-441, 443; and
questionably referred limbs, Limb Section IV, page 466.)
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(7) Meryceros hookwayi (Furlong)
From the Vicinity of Tonopah, Nevada

Merycodus hookwayi FURLONG, 1935, Cam. Inst. Wash. Pub. 453, p. 6, P1. v.

TYPE.-Right p2-ms (ml repre-
sented by roots).

REFERRED AND FIGURED BY FURLONG.-

Frontlet with burred C.I.T.1240
horn-cores.

(See Dentition Section III, page 445.)

C.I.T.1257 Figured by Furlong, 1935, P1.
v, Figs. 3, a-b.

P1. v, Figs. 1 and la.

IIIA. SUBMERYCEROS, NEW SUBGENUS

(8) M. (Submeryceros) crucianus, new subgenus and species

From Santa Cruz, New Mexico

Dicrocerus necatus LEIDY, referred COPE, 1877, Rept. U. S. Geog. Surv. W. 100th
Merid. (Wheeler), IV, Pt. II, p. 353, P1. xxi, Fig. 4. 1907, Bull. U. S. Nat.
Mus., No. 53, Pt. II, p. 33.

The specimen figured by Cope (P1. Lxxxi, Fig. 4) under D. necatus,
while slightly larger, in the presence of a separate burr on the base of
each prong of the fork, closely resembles our specimens. [A maxilla of
the same individual is figured by Cope (P1. LXXXII, Fig. 3) and an m3
(Fig. 4) ].

Separate burr at base of each prong
SUBGENOTYPE;.-Left horn. F:A.M.31495 This paper, Fig. 35.

REFERRED.-
Left horn.

Right horn on cranial frag-
ment.
Horn.

F:A.M.31496
F:A.M.31497

This paper, Fig. 35.
This paper, Fig. 35.

F:A.M.31498

To the subgenus are questionably allotted a number of Size Group
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vi-vii partial mandibular rami which have been placed (see Dentition
Section III, pages 403, 433, 407, 404) in four species and subspecies:

(9) (?)S. minor, n.sp., from New Mexico.
(9a) (?)S. minor serpentinus, n.subsp., from Snake Creek, Nebraska.
(9b) (?)S. minor pawniensis, n.subsp., from Pawnee Creek, Colorado.
(10) (?)S. minimus, n.sp., from New Mexico.

FIG. 40A. Method of filing the fossil data, exampled by three plaster plaques
holding Sioux County, Nebraska, Paracosoryx and Barstow, California, Merriamo-
ceros specimens.
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SECTION III.-MERYCODONTINI DENTITIONS AND MANDIBULAR RAMI

Figures 41-47A and (in part) 28B, 35A, 37, 37A, 38;
Maxillary Dentitions (in part) 26, 28A-C, 37, 37A, 40

Statement
(See Merycodontini Discussion)

One thousand and ninety-five here listed and some two thousand
one hundred and eleven unlisted and more or less fragmentary Mery-
codontini mandibular or maxillary dentitions have been available for
study. The near Antilocaprine form of the Merycodontine dentition
has been remarked in the preceding discussion, Section I, page 313. At
this point there were briefly discussed: variations in size, in elongation of
the post-/C diastema, interproportions of premolars and molars and
height of tooth crowns; also the imperfect condition of many important
specimens, the tooth changes that occur with wear and the several per-
plexing questions as to named species (including the genotypic M.
necatus Leidy) where the types have been rami unassociated with horns.

The unusual wealth of evidence immediately suggests an alluring field
for investigation of the degree to which distinct but closely allied forms
(having an indeterminate range of individual variation and percentage
of abnormality) may be recognized on mandibular and dental characters
alone. The apparent insufficiency of this unusually complete evidence
calls attention to the danger of attempting to decipher too minutely the
relatively meager evidence alone available in the case of the great major-
ity of extinct mammalian groups. Leidy little suspected the ramifica-
tions of the Merycodontini when in 1854 he described, on the basis of the
then available mandibular fragments, "Merycodus necatus ... a small
ruminant allied to the Musks." The detailed lists (pp. 391-445) illus-
trate the relative abundance of remains of Size Groups iII and iv, and at
the same time the rarity of Size Groups v to vii. As observed above,
since it is impossible as yet definitely to characterize the dentitions or
limbs of the three groups based on the horns-Ramoceros, Cosoryx and
Meryceros-there continues to be a lack of definiteness of reference, in
the case of many of the detached ramal and maxillary dentitions and
limb elements, to species based on the horns. The frequency of occur-
rence of the horns of several genera and subgenera in certain localities
is presumptive of the probability of the same genera being propor-
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tionately well represented in the dentitions. The measurements and
percentages in the case of representative mandibles are given in the seven-
paged table and a considerable number of such examples are compara-
tively illustrated [Figs. 41-47A and (in part) 28B, 35A, 37, 37A, 38].
The available mandibles and dentitions, for present and future ease of
reference, are considered according to area of occurrence. Cosoryx and
Meryceros are best seen in the very remarkably preserved mandibles
from several Nebraska localities, and the respective characters of these
genera are discussed in some detail in connection with associated remains
from the Midway and Crooksten Quarries. Subcosoryx is illustrated in
a fine series from New Mexico. RamQceros, so well represented in the
horns from New Mexico, is but doubtfully identified among the man-
dibular rami from the same area. The amassed data in regard to the
dentitions, according to the above-explained plan of the report, are re-
corded under the six major geographical divisions:

(1) NEW MExIco-including Ramoceros, Paramoceros, Cosoryx, Subcosoryx, Mery-
ceros and Submeryceros, pages 391-405.

(2) COLORADo-including Ramoceros, Cosoryx, [Meryceros] and Submeryceros,
pages 406-407.

(3A) SOIUTH DAKOTA, (3B) KANSAS AND (3c) MONTANA-with Paramoceros and Co-
soryx, pages 408-409, 410, 411.

(4) NEBRASKA-
Brown and Cherry Counties, including Paramoceros, Cosoryx and Meryceros,

pages 412-427, and
Sioux, Dawes and Hitchcock Counties, with Ramoceros, Cosoryx, Paracosoryx,

Subparacosoryx and Submeryceros, pages 428-434.

(5) CALIFORNIA-
Barstow, including Paracosoryx, Merriamoceros and Meryceros, pages 435-443,

and
Ricardo, with Paracosoryx, page 444.

(6) NEVADA AND OREGON-Paracosoryx and Meryceros, rare, page 445.

The adjacent series of comparative figures present certain of the more
typical mandibular rami arranged according to area. These figures are
followed by seven pages of measurements and percentages of outstand-
ing examples (Table VIII).
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F:A.M.30991 -4

rev. t (

F:A.M.30985
rev.

p

FA.M.30988 /

F:A.M.30982
rev. X

F:A.M.30964

FIG. 41. Examples of Merycodontini mandibular dentitions from the Late Ter-
tiary of New Mexico, lateral views (and one occlusal) compared.

X 1. (See legend, page 377.)
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F:A.M.31996 MI

rev.

FIG. 42. Examples of Merycodontini mandibular dentitions from the Late Ter-
tiary of New Mexico, lateral views (and two occlusal) compared.

X 1. (See legend, page 377.)
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F:A.M.31643

F:A.M.31635
rev.

F:A.M.31636
rev.

A.M.9476
rev. P,

A.N.S.P.11362
rev.

A.N.S.P.1141 7
rev.

F:A.M.31515
rev.

F:A.M.31511

FIG. 43. Examples of Merycodontini mandibular dentitions from the Late Ter-
tiary of Colorado (F:A.M.31643, 31635, 31636 and A.M.9476), South Dakota
(A.N.S.P.11362 and 11417) and Kansas (F:A.M.31515 and 31511), lateral views

compared.
X 1. (See legend, next page.)
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FIGS. 41 AND 42. Examples of Merycodontini mandibular dentitions from the
Late Tertiary of New Mexico, lateral views (and three occlusal) compared.

X 1. PS, posterior border symphysis.

FIG. 41. F:A.M.30991, (?)Submeryceros minimus, n.sp., type, rev., from Cuya-
mungue.

(See Size Group VII, page 404.)

F:A.M.30985, ref., rev., and 30988, type, of (?)Submeryceros minor, n.sp., from
Cuyamungue and Tesuque, respectively.

(See Size Group VI, page 403.)

F:A.M.30982, C. (Subcosoryx) cerroensis, n.subg. and sp., ref., rev., from Pojuaque
Bluffs.

(See Size Group V, page 396.)

F:A.M.30964, 30976 and 30944, Ramoceros, Cosoryx or Meryceros species, from
Santa Cruz, San Ildefonso and Pojuaque Bluffs, respectively.

(See Size Groups IV and III, pages 402, 401.)

FIG. 42. F:A.M.31996 and 32978, C. (Subcosoryx) cerroensis, n.subg. and sp.,
ref. and subgenotype, from Round Mountain Quarry.

(See also Fig. 38 [F:A.M.31996] and Size Groups III, V, pages 393, 392.)

F:A.M.30992 (rev.), 30961, 30924, 30925 (rev.) and 30915 (rev.), Ramoceros,
Cosoryx or Meryceros species, from Skull Ridge (30992), Santa Clara (30924) and
Santa Cruz.

(See Size Groups IIx, IIA and II, pages 400, 398, 397.)

FIG. 43. Examples of Merycodontini mandibular dentitions from the Late Ter-
tiary of Colorado, South Dakota and Kansas, lateral views compared.

X 1. PS, posterior border symphysis.
F:A.M.31643, (?)Submeryceros minor pawniensis, n.subsp., type, from Pawnee

Creek, Colorado.
(See Size Group VI, page 407.)

A.M.9476, Ramoceros osborni (Matthew), genotype (in part), rev., and F:A.M.
31635 and 31636, rev., from Pawnee Creek, Colorado.

(See also Figs. 28, 28A [cranium of A.M.9476] and Size Group III, page 406.)

A.N.S.P.11362 and 11417, Cosoryx furcatus, var. or subsp., rev., from Little
White River and Sweetwater, South Dakota, respectively.

(See Size Group III, page 408.)

F:A.M.31515, Cosoryxfurcatus, var., rev., from Republican River Beds, Kansas.
(See Size Group III, page 410.)

F:A.M.31511, Cosoryx furcatus sternbergi, n.subsp., type (in part), from Kansas.
(See also Figs. 28, 28A, 36, 36A [cranium and horns] and Size Group III, page 410.)
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a(AA

F:A.M.31577
rev. 0

A.M.22065
rev.

A.M.20530

PS rev.

FIG. 44. Submeryceros, n.subg. (F:A.M.31577), Paracosoryx, n.subg. (A.M.14109,
14110, 22065 and 20530) and Meryceros, n.g. (F:A.M.31902), examples of man-
dibular dentitions from the Late Tertiary of Nebraska, lateral (and three oc-

IleiuW) views compared.
X 1. (See legend, page 382.)
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Fia. 45. Cosoryx Leidy, (?)Merycero8s, n.g. (F:A.M.31542) and (?)Plioceros, n.g., ref.
(F:A.M.31190 and 31543), examples of mandibular dentitions from the Late Ter-
tiary of Nebraska (and South Dakota [A.M.9825]), lateral (and two occlusal) views

compared.
X 1. (See legend, page 382.)
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F:A.M.31095

F:A.M.31083
m1 rev.

FIG. 46. Examples of Merycodontini mandibular dentitions from the Late Ter-
tiary of Barstow, California, lateral views compared.

X 1. (See legend, page 383.)
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F:A.M.31057
rev.

F:A.M.31054

F:A.M.31072

F:A.M.31859
rev.X\\

FIG. 47. Examples of Merycodontini mandibular dentitions from the Late Ter-
tiary of Barstow and Ricardo (F:A.M.31859), California, lateral views compared.

X 1. (See legend, page 383.)
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FIGs. 44 AND 45. Exampes of Merycodontini mandibular dentitions from the
Late Tertiary of Nebraska (and South Dakota [A.M.9825]), lateral (and five oc-
clusal) views compared.

X 1. PS, posterior border symphysis.

FIG. 44. F:A.M.31577, (?)Submeryceros minor serpentinus, n.subsp., type, rev.,
from East Sinclair Draw, Sioux County, Nebraska.

(See Size Group VI, page 433.)

A.M.14109, Paracosoryx sabulonis (Matthew and Cook), type, rev., from Sioux
County, Nebraska.

(See Size Group IVB, pages 353, 431.)
A.M.14110, 22065 and 20530, Paracosoryx sabulonis (Matthew and Cook), or P.

savaronis, n.sp., ref., rev., from Sioux County, Nebraska.
(See Size Groups III-IV, Vars. A, B and A, respectively, pages 430, 431.)

F:A.M.31902, Meryceros nenzelen8is, n.sp., ref., rev., from Nenzel, Cherry
County, Nebraska.

(See Size Group II, page 421.)

FIG. 45. F:A.M.31274, (?)Cosoryx furcatus Leidy, ref., from Moore Creek,
Brown County, Nebraska.

(See Size Group III, page 419.)

F:A.M.31542, (?)Meryceros var., rev., from above Devil's Gulch, Brown County,
Nebraska.

(See Size Group III, page 422.)

A.M.9825, Cosoryxfurcatus, var. or subsp., rev., from Little White River, South
Dakota.

(See Size Group III, page 408.)

F:A.M.31543, Plioceros floblairi, n.sp., ref., from J. Wilson Ranch, Brown
County, Nebraska.

(See Size Group III, page 496.)

P.U.12117, Cosoryx furcatus Leidy, large var., from Sioux County, Nebraska.
(See Size Group IIIA, page 429.)

M.C.Z.10101, Co8oryxfurcatus Leidy, ref. Scott, large var., from Garman Loup
Fork Collection, Nebraska.

(See Size Group IlIx, pages 418, 429.)
F:A.M.31190, Plioceros floblairi, n.sp., ref., from Fairfield Falls Quarry, Brown

County, Nebraska.
(See Size Group III, page 496.)
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FIGS. 46 AND 47. Examples of Merycodontini mandibular dentitions from the
Late Tertiary of Barstow and Ricardo (F:A.M.31859), California, lateral views
compared.

X 1. PS, posterior border symphysis.

FIG. 46. Meryceros joraki, n.sp., ref.
F:A.M.31095, from Third Division.
(See Size Group V, page 443.)
F:A.M.31083 (ml rev.), from Fourth Division.
(See Size Group IVD, page 442.)
F:A.M.31081, rev., from Third Division.
(See Size Group IVC, page 442.)
F:A.M.31079 (P2-ps rev.), from Second Division.
(See Size Group IVB, page 442.)
F:A.M.31090, rev., from Valley View Quarry.
(See Size Group IVA, page 441.)
F:A.M.31032 (rev.) and 31036, from North End.
(See Size Groups IV and IIIC, page 439.)

F:A.M.31056, var., rev., from the Green Hills.
(See Size Group IIIF, page 441.)

FIG. 47. F:A.M.31057 (rev.) and 31055, Meryceros joraki, var., from Green
Hills.

(See Size Group IIIF, page 441.)
F:A.M.31054 and 31072, Meryceros joraki, n.sp., ref., from Hemicyon Stratum.
(See Size Group IIIB, page 438.)
F:A.M.31041 and 31043, C. (Paracosoryx) alticornis, n.sp., ref., from Skyline

Q4arry.
(See Size Group IIIA, page 437.)
F:A.M.31049 and 31050 (rev.), Meryceros joraki, n.sp., ref., from White Opera-

tion.
(See Size Group IIID, page 439.)
F:A.M.31859, C. (Paracosoryx) furlongi, n.sp., ref., rev., from Ricardo Pliocene.
(See Size Group III, page 444.)
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Frick, Horned Ruminants. II-Antilocapridae

The amassed data as to dentitions of the Merycodontini (see pages
313 and 372, also compare the forty-seven named and unnamed species,
subspecies and vars., listed page 317, and the immediately preceding
Measurement Table VIII, page 384) are recorded under the six geogra-
phic areas (see page 373) of:

(1) New Mexico
(2) Colorado
(3A) South Dakota, (3B) Kansas and (3c) Montana
(4) Nebraska
(5) California
(6) Nevada and Oregon.

(1) Merycodontini Dentitions from New Mexico

Ramoceros, Paramoceros, Cosoryx, Subcosoryx, Meryceros
and Submeryceros species

(See Horn Section II, page 323)

Figures 41, 42 and (in part) 38

New Mexico Merycodontine dentitions in our collections are repre-
sented by some two hundred and eleven partial mandibular and ninety-
four partial maxillaryseries listed below, and byone thousand two hundred
and seventy mentioned partial rami and maxille, and numerous frag-
ments. While all of the molars are tall-crowned and the diastemata
average moderately long to long, with no evidence of the occurrence of
forms with short diastemata, there are considerable differences in size and
in the proportions of the premolars. These ramal and maxillary denti-
tiQns, as observed in the Merycodontini discussion, are referred to ii-vii
of the tentative size groups (of the general Merycodontini-Blastomery-
cini size-group scheme, Size Group i being unrepresented in typical Mery-
codontine remains). From the infrequency of the occurrence of horns of
Paramoceros and Submeryceros, it may be presumed, perhaps, that they
rarely are represented by the dentitions. From the frequency of the
occurrence of horns of Meryceros, it may be presumed that the group is
particularly well represented in the collections of mandibles from the
same areas. Two rami are associated with cranial portions of Ramoceros.

Size Group ii proper is rare. The molars are heavier-lobed and the
diastemata relatively shorter than in the following groups. Several of
these rami might be referred equally well to Plioceros blicki, n.g. and sp.

Size Groups IA and iii are the commonest, and exhibit moderate
variations of types with long symphyses and tall molars. These mandi-
bular remains probably represent no more than smaller and larger indi-
viduals of the same form. In IIA the diastemata are relatively slightly
longer and the premolar series slightly larger than in Group iii. A single
ramus (F:A.M.30976) of Size Group iII exhibits a notably large p4 and
an m3 with strongly convex posterior border, well-marked rib and total
absence of P2.
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A ramus of Size Group IIA (F:A.M.31592) and a maxilla and skeletal
elements are associated with the cranial saddle and horns of Ramoceros
ramosus (Cope), referred. A right ramus (F:A.M.31711) is associated
with a partial skeleton of Size Group iii from an horizon above Skull
Ridge. A somewhat shorter-diastemaed specimen is observed in F :A.M.
30961, Size Group IIA. This last specimen rather closely approximates
Cherry County, Nebraska, specimens exampled by N.S.M.14-22-8-30.

Size Group iv, except for possibly slightly larger-proportioned pre-
molars, has the characters of Size Group iii, with the exception of the
Subcosoryx remains (s.G. iv-v) in which the anterior premolars are
greatly reduced.

As remarked in the discussion, specimens of the notably smaller Size
Groups vi-vII are made the types of two new species of Submeryceros.
Size Group vi, (?)S. minor, and Size Group vii, (?)S. minimus, respec-
tively represent more diminutive-sized forms in which, unfortunately, the
diastema lengths are unknown and the presence or absence of antlers re-
mains in question. Size Group vi exhibits relatively large premolars
and Size Group vii a generally more evenly proportioned tooth series.

Representative specimens of the several size groups are figured in
adjacent plates (Figs. 41, 42). The remains are taken up in detail in
subsequent pages according to the above order.

The above-noted,New Mexican ramal and maxillary dentitions are
listed under C. (Subcosoryx) cerroensis, n.subg. and sp., Size Groups
IIi-v, and indefinitely under Ramoceros, Paramoceros, Cosoryx, Meryceros
and Submeryceros species, divided between Size Groups ii-vII.

SIZE GROIUPS III-V.
C. (Subcosoryx) cerroensis, new subgenus and species

From Round Mountain Quarry, Santa Clara, New Mexico
F:A.M.

SUBGENOTYPE.-Left ramus with Il-Ia, /C and p2-ms... (M+) 32978
Fig. 42

REFERRED FROM TYPE LOCALITY.
The referred specimens, in addition to some eighty-nine "horns" (p. 336) and

twenty-four limb elements (p. 456), include the one hundred and fifty-two maxillary
and mandibular specimens of larger and smaller individuals listed below under
Size Groups III to v. The mandibular specimens are characterized by reduction
of the premolars, particularly p2 and pa, and elongation and slenderness of the
diastema. (F:A.M.32923 differs in both the shortness of the diastema and in the
non-eruption of P2.) The smallest p2 is seen in F:A.M.31996 (2.4 mm.); the
largest p2 in F:A.M.32921 (4.5 mm.); the smallest ma in F:A.M.32940C (M) (12.5
mm.) and, excepting extremely worn specimens, the largest ma in F:A.M.32921
(M+) X16 mm.). The third lobe of ms is variably developed. The heaviest ramus
is F:A.M.32946; the slenderest is F:A.M.32955D.
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SEVENTY-SEVEN MANDIBULAR RAMI
s.G. II.
Three relatively large specimens with anterior premolars
greatly reduced: FA.M.
Left ramus with p2-m3(br.)........................ (w) 31996

Figs. 38, 42
Left fragment with symphysis, P2 root and P3-P4 (W) 32920
Right fragment with diastema, P2 root and p5-m1 ..... (w) 32920A

Six less large:
Right ramus with P2 root and p3-m3...(M+) 32922
Left ramus with diastema and p2-m3................ (w) 32921

Fig. $s
Left ramus with p2-m3 ................ (M++) 32921A
Left fragment with p3-ms.......................... (-M) 32929
Right fragment with p4-ma........................ (w) 32933
Left fragment with p4-m3................ . ,.) 32933A

B.G. IV.

Twenty-seven smaller:
Mandible with symphysis, /Is, /Cs and p2-ms. (See

questionably assoc. horn, Horn Section II, p. 338.).. (w) 33117
Partial mandible with right l1-Is, /C root and p2-ms .....(M) 32943
Right ramus with diastema and p2-m3 . (w) 32941
Right ramus with symphysis, /I, p2-ps alveoli, p4-m. (Mi) 32930
Right ramus with symphysis, p2-m1(br.) and ms (w) 32946
Left ramus with diastema, P2 root and p3-m3.. (w) 32928
Right ramus with diastema, p2 alveolus and P3-M3 (M+) 32928A
Left ramus with symphysis, P2sP3 alveoh and p4-m3.... (M++) 32945
Right ramus with symphysis, p2 alveolus and ps-ma3... (M++) 32945A
Left ramus with symphysis, P2 alveolus and pS-m3-s. . (M) 32945B
Mandibular symphysis with right ramus, /Is and /Cs

roots, p2 alveolus, p3(br.), p4-m2(br.) ...... ........ (w+) 32945C
Left fragment with p2-ms................... . (M+) 32945D
Left fragment with p2-m3.......................... (M+) 32942
Right ramus with P2 alveolus and pa-m3............. (M++) 32925
Left fragment with p2-m3.......................... (M+) 32925A
Right ramus with p2 alveolus and p3-mB(br.)......... (M) 32924
Right fragment with P2 alveolus and pS-m3(br.)........ (w) 32949A
Left ramus with pA(br.)-m1(br.) and m2-m3.......... (w) 32925B
Left fragment with P2 alveolus and p3Ar.)-ma(br.).... (M+) 32936
Left ramus with P2 alveolus and ps-ms.............. (M+) 32936A
Right ramus with P2 alveolus and p3(br.)-ms......... (w) 32936B
Right fragment with symphysis and p2-m2.(M++) 32937
Left ramus with symphysis, /ps alveoli and ml-m5.... (w) 32927
Right ramus with p2-mi and ms.................... (M) 32931
Left fragment with P2 alveolus and pa-m(br.)........ (M++) 32932
Left ramus with broken ps-m1 and m2-m3............ (w) 32935
Right fragment with ps alveolus and p4-m3(br.)....... (M+) 32934
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B.G. V.

Twenty-two large: F:A.M.
Right ramus with II-Ia, /C and p2-ms............... (w) 32956
Partial mandible with right I1-I2, ?/C and p2-ma. (M) 32955
Partial mandible with left II-I1, /C alveolus and p2-ma. (w) 32955A
Left ramus with left ?/C and p2(br.)-ma............. (M) 32955B
Right ramus with symphysis and p2-mB(br.)......... (M++) 32955C
Left ramus with symphysis and p2(br.)-ma........... 32955D
Left ramus with symphysis, P2 alveolus and p8-ma.

(See questionably associated horn, Horn Section II,
page 337.) ..................................... (M+) 33112X

Right ramus with diastema andp2-m.(M) 32955E
Left ramus with p2-m3............................ (w) 32955F
Left ramus with diastema and p2-ma................ (M+) 32955G
Right ramus with p2-ma........................... (M) 32955H
Right ramus with symphysis, /I, P2 alveolus and pa-m. (M+) 32955I
Right ramus with diastema, p2-pa alveoli andp4-ma. (-M) 32955J
Right ramus with diastema andp3-m.(M++) 32947
Right ramus with symphysis, p2-pa alveoli, p4(br.)-m2

(br.) and mA(br.)............. .................. (w) 32947A
Left fragment with P2-ma(br.)...................... (M++) 32947B
Right ramus with p2-ma........................... (M++) 32947C
Left fragment with p2-ma.......................... (w) 32949G
Left fragment with p2-ma(br.)...................... (M++) 32949H
Left fragment with p2-ma.......................... (w+) 32949E
Right fragment with p2-m8 (M2 br.)................. (w) 32938A
Left fragment with P2 alveolus and p3-mB(br.)........ (M++) 32938B

Nineteen smaller:
Left ramus with symphysis, roots of I2-/C and p2-ma ...(M+) 32938

Fig. 88
Right ramus with diastema andP2-m1.(M) 32939
Left ramus with symphysis andp2-m.(w+) 32939A
Left ramus with symphysis, P2 alveolus, pa(br.)-m(br.). (w) 32944
Left ramus with diastema and P2-ma....(...........-(M) 32944A
Left ramus with p2-m3a...................... (M+) 32940
Left ramus with p2-ma........................... (M+) 32940A
Left ramus with symphysis, pa alveolus, p4--ma(mlbr.). (M++) 32940B
Left ramus with symphysis, P2-PaalveoliandP4-m3.... (-M) 32940C
Left fragment with symphysis, roots /Is-/C, p2 alveolus
and p3-m2..................................... (w) 32940D

Left fragment with symphysis, p2 alveolus, pa-ma(br.). (M) 32940E
Left ramus with diastema and p2-ma................ (w+) 32949D
Right ramus with P2 root andPama.(w) 32949C
Right ramus with p2-m3........................... (w+) 32940F
Left fragment with diastema, P2 alveolus, pa-m(br.). (-m) 32949B
Right fragment with P2-ma........................ (w) 32940G
Right ramus with p2(br.)-mg....................... (M) 32940H
Left fragment with P2-ma.......................... (w+) 32940I
Left ramus with P2 root and p-ma(br.).............. (M+) 32948
Four hundred and thirty partial and fragmental rami of both size groups, F:A.M.

Coil.
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FORTY-ONE MAXILLARY SPECIMCENS
B.G. IV.

Thirteen large: F:A.M.
Right p2-p3, p4alveolus and ml-ms................. (M) 32951
Left p3-m3....................................... (w) 32951E
Left p2-ms....................................... (w++) 32951B
Left p3(br.)-mg(br.) ................ ............... (M+) 32951F
Left p4-m8....................................... (M++) 32952F
Right p4-m3..................................... (M) 32951G
Left p3-m2. ...................................... (-M) 32951A
Right p3-m2..................................... (M) 32951H
Right p4-m3 ....................................(M++) 32951I
Four fragments with mLm........................ (w) 32951J-M

Sixteen smaller:
Left p3-m3....................................... (M) 32952G
Left p2-m3(br.)................................... (w) 32952H
Left p3-m3 ....................................... (w) 32952I
Leftp8-m3.(w) 32952A
Left p3-m3....................................... (w) 329520
Left p-m3....................................... (Mw) 32952J
Right p8-m3....................................... (w) 32952KRight p3-M3.......................................(w+) 32952K

Left p2-m2 ...................................... (w) 32952B
Left p2-m2.(w+) 32952D
Left p4-m2 ....................................... (W+) 32952E
Left p4-m3....................................... (w+) 32952M
Right p'-m3(br.)................................. (-M) 32952N
Left p8 and ml-ms................................ (w) 32952P
Right p3(br.) and ml-m3.......................... (M+) 32952Q
Right ml-m3..................................... (w) 32952R

B.G. V.

Nine large:
Left p2-m3....................................... (M+) 32952
Right p3(br.)-m3................................. (M+) 32957
Left p2-m2....................................... () 32957A
Left p2-m2....................................... (M) 32957B
Right p3-m8..................................... (M+) 32957C
Left p2-p3 roots and p4-m3......................... (w) 32957D
Left p4-m3....................................... (w) 32957E
Left p3-m3 (ml br.)................................ (w+) 32957F
Right ml'-m3 (M+) 32957G

Three smaller:
Left p2-m3....................................... (w) 32958
Right p8-m3..................................... (M++) 32958A
Right p-m2............. (M++) 32958B
One hundred and forty partial maxille and numerous detached upper teeth of
both size groups, F:A.M. Coil.
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TWENTY-SIX IMMATURE RMI F:A.M.
Right ramus with symphysis, Il-I, and dp2-ml ....... 32950
Left ramus with diastema and dp2-m2 .... ............32950A
Right ramus with dp2-m2.......................... 32950B
Right ramus with dp2-m2(erupting) .................. 32950K
Right ramus with diastema and dp2-m2 32950L
Fragment with /Is-/Cs........................... 32950C
Right ramus with diastema and dpa-m2(erupting)..... 32950M
Left ramus with dp2-m2(erupting) .................. 32950D
Left ramus with dp2-m2(erupting).................. 32950N
Left ramus with diastema and dp3-m2(erupting) ...... 32950E
Right ramus with diastema and dp2-m1l(br.) .......... 32950F
Left ramus with dp2-m2........................... 32950P
Right ramus with dp2, roots dps and dp4-m2.......... 32950G
Left fragment with dp2-m2......................... 32950H
Left fragment with partial diastema and dp3(br.)-ml. 32950I
Right fragment with diastema and dp3-ml 32950J
Right fragment with dp2-m2....................... 32950Q
Left fragment with dp2-ml.......................... 32950R
Right fragment with dp2-m1....................... 32950S
Left fragment with dp2-m1......................... 32950T
Right fragment with dp2-mn ....................... 32950U
Left ramus with diastema and dps(br.)-ma ...................32950V
*Left ramus with dp2-ml(br.) and m2................ 32950W
Right fragment with dpi-mi ........................ 32950X
Right fragment with dp2-ml....................... 32950Y
Right fragment with dp,-dp4. (Note large dp2.) ...... 32950Z
Two hundred and ten partial and fragmental immature rami, F:A.M. Coll.

FIVE IMATURE MAXILLE
Left dp2-ml........................... 32959
Left dp'-m .....t32959ALeft dp2-ml ............ t......................... . 32959A
Leftdp2'mI.32959B
Right dp2-ml(br.) .................. .............. 32959C
Left dp3-m2...................................... 32959D
Thirty-four partial immature maxill£, F:A.M. Coll.

TE1NTATIVELY REFERRED FROM OTHER NEW MEXICAN LOCALITIES.-
8.0. v. Premolars as small as in above.

Right fragment with p2 al- F:A.M.30982 From Pojuaque Bluffs, 1927.
veolus and pa-ma. (M+) This paper, Fig. 41.
Left fragment with ml F:A.M.30983 From Ojo Caliente, 1931.
(br.) and m-ms.
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SIZE GROUP IV.
Undetermined Species

From Round Mountain Quarry, 1936

(Compare P. marthze, page 403). In the example (F:A.M.32923), the postsym-
physial distance is 19 mm. and ma/PS. d. = 66%, versus in C. (S.) cerroensis type
ramus (F:A.M.32978), in which the postsymphysial distance is 28.5 mm. and ms/PS.
d. = 50%.
EXAMPLE.-Left ramus with symphysis, /C(erupting), de-

tached P2 germ and ps(br.)-m8.......................
REFERRED.-
Right ramus with diastema, p2(br.), ps(roots) and p4-m8....
Left ramus with diastema and p2-m3...................

(M)
F:A.M.
32923

(W+) 32960
(w) 32961

(?)Var.
Diastemata missing, premolars relatively large, and suggestive of the above

rather than C. (S.) cerroensis.

Ex2MPLE.-Left ramus with p2-ma.......................
REF"ERRED.-

Right ramus with p2(br.)-ma........................
Right fragment with p3(br.)-ma......................
Left fragment with p2-ma(br.).........................
Right fragment with pa-m2(br.) andm8.
Right fragment with p4-m3 (teethbr.).
Right fragment with p-ma...........................
Left fragment with p4-ma.............................
Right ramus with p4-m3 (teeth br.)....................

F:A.M.
(M) 32962

(M+)
(M)
(M+)
(w)
(w)
(w)

(w)

32963
32964
32926
32965
32965A
32948A
32965B
32965C

SIZE GROUPS II-IVA.
Ramocero

S.G. II.

Four from Santa Cruz:
Right ramus with sym-
physis and p2-ma. (w)
Left fragment with m2-m3
(br.). (M)
Left fragment with m2
(br.). (M)
Left fragment with m2-m8
(br.). (w)

Two from Santa Clara:
Left ramus with symphy-
Bis, P2-Ps and m1-m3. (w)
Right fragment with M2-
Ma. (w)

is, Cosoryx or Meryceros species

EIGHT RAMI

F:A.M.30915

F:A.M.30919

F:A.M.30920

F:A.M.30922

F:A.M.30916

From 1st wash, 1930.
This paper, Fig. 42.
From 1st wash, 1928.

From 1st wash, 1928.

From 2d wash, 1927.

From Rio Grande slope, 1931.

F:A.M.30918 1930.
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Two from San Ildefonso area:
Left fragment with p2-m1
alveoli and m2-mI(br.).
Partial left ramus with P2-
P4, mI alveolus and M2-
ms. (M)

One from indefinite locality:
Partial left maxilla with
p4(br.)-m3. (w+)

F:A.M.30917

F:A.M.30928

1929.

1930.

MAXILLA

F:A.M.31965 1926.

B.G. IA.

Twelve from Santa Cruz:
Right ramus with sym-
physis, P2-Ps alveoli and
p4-ma. (A)
Left ramus with symphy-
sis, p2-m.- (M+)
Partial left ramus with p2-
mS (P2 br.). (w)
Partial left ramus with p2-
m3. (M)
Partial left ramus with P2-
m3 (/ms br.). (w)
Partial left ramus with P2-
m3 (p4 and m3 br.). (w)
Partial left ramus with p2-
m,(br.). (w)
Partial left ramus with P4-
Mi. (w)
Right fragment with P2-
ms(br.). (w)
Left fragment, p4-M3. (Mr+)
Left fragment with P2-P3
alveoli and p4-m3. (w)
Partial left ramus with P2-
m3. (M+)

Five from Santa Clara:
Left ramus with symphy-
sis, I2-I3, /C root, p2 al-
veolus and P3-m3. (M)
Left ramus with symphy-
sis, p2-p4 alveoli and mi-
ma (mil-m2 br.). (M+)
Right ramus with sym-
physis, P2, ml-m3. (w)
Partial right ramus with
p2-M3. (w)
Partial right ramus with
diastema, P2-P3 alveoli,
p4-m3 (teeth broken). (M+)

TWENTY-THIREE RAMI

F:A.M.30925

F:A.M.30961

F:A.M.30929

F:A.M.30956

F:A.M.30927

F:A.M.30935

F:A.M.30936

F:A.M.30937

F:A.M.30938

F:A.M.30940
F:A.M.30931
F:A.M.30933

F:A.M.30924

F:A.M.30926
(Smaller)

F:A.M.30943

F:A.M.30932

F:A.M.30942

From 1st wash, 1928.
This paper, Fig. 42.

1927.
This paper, Fig. 42.
From 1st wash, 1928.

1927.

From 1st wash, 1928.

From 1st wash, 1928.

From 1st wash, 1928.

From 1st wash, 1928.

From 1st wash, 1928.

From 1st wash, 1928.
From 1st wash, 1928.

From upper layer, 1927.

1931.
This paper, Fig. 42.

1927.

1929.

1931.

1929.
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Four from Pojuaque Bluffs:
Partial right ramus with F:A.M.30930 1929.
P2 alveolus, p3-m3. (M+)
Partial right ramus with F:A.M.30939 1927.
P2 alveolus, p3-m3. (w)
Left fragment, p4-m3. (w) F:A.M.31592 1929.

(Ramoceros ramosus (Cope), referred. See associated cranium, maxilla and
limbs, Horn Section II, page 324; this Section, below; and Limb Section
IV, page 453. This paper, Figs. 28, 28A, 29, 80 [cranium and horns], 25B, 48
[limbs ].)

Mandible with symphysis, F:A.M.30941 1929.
pa-ma. (w+)

[Ramoceros ramosus (Cope), referred. See associated maxilla below, and
limbs, Section IV, page 453.]

Two from Skull Ridge:
Right fragment with a F:A.M.31711 1931.
alveolus and p3-m3. (w)

(See associated partial skeleton, Limb Section IV, page 457.)
Partial left ramus with p2-
m3. (w)

F:A.M.30934 1929.

NINETEEN MAXILLE
Nine from Santa Cruz:
Right maxilla, p8-m3. (w)
Partial right maxilla with
p4-m3. (w)
Partial right maxilla with
p4-m3. (w)
Partial left maxilla with
p3-m2. (W)
Partial right maxilla with
ml-m3. (M+)
Partial skull, p2-m3. (M)
Partial left maxilla with
p4-m3. (M+)
Partial right maxilla with
p4-m3. (M+)
Partial right maxilla with
p4-m3. (w)

One from Santa Clara:
Partial palate, p4-m'.(M+)

F:A.M.31966
F:A.M.31967

F:A.M.31968

1927.
1927.

1928.

F:A.M.31969 1928.

F:A.M.31970 1927.

F:A.M.31971 From 1st wash, 1928.
F:A.M.31972 From 1st wash, 1928.

F:A.M.31973 From 1st wash, 1928.

F:A.M.31974 From 1st wash, 1928.

F:A.M.31975 1931.

One from Lower Pojuaque Bluffs:
Partial left maxilla with F:A.M.31592 1929.
p2-m. (w)

(Ramoceros ramosus (Cope), referred. Above-noted cranium, ramus and
limbs, Horn Section II, page 324; this Section, above; and Limb Section IV,
page 453. This paper, Figs. 28, 28A, 29, 30 [cranium and horns], 25B, 48
[limbs ].)

One from Pojuaque Bluffs:
Partial left maxilla with F:A.M.30941 1929.
mL-m3. (w)

[Ramoceros ramosu8 (Cope), referred. See associated mandible above,
and limbs, Section IV, page 453.]
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One from Skull Ridge:
Right maxilla with p8-ms F:A.M.31977
(p br.). (m+)

One from southeast of White Operation:
Partial left maxilla with F:A.M.31978
p4-ms(br.). (w)

Five from indefinite localities:
Partial right maxilla with F:A.M.31976
p4-m3. (w)
Partial left maxilla with F:A.M.31979
p4-m3. (m)
Partial right maxilla with F:A.M.31980
m-m3. (W)
Partial left maxilla with F:A.M.31981
m1-m3. (M+)
Partial right maxilla with F:A.M.31982
m -m3. (M+)

B.G. lIt.

One from Skull Ridge:
Partial right ramus with
P2 alveolus, pa-m3. (M+)

RAMUS

F:A.M.30992 1930.
This paper, Fig. 42.

B.G. MI.

Eleven from Santa Cruz:
Mandible with left sym-
physis and p2-ma. (w)
Left ramus with symphy-
sis, p2 (br.), pa-m3. (w)
Right ramus with sym-
physis p2 alveolus and
ps-masbr.). (w)
Left fragment with p2-ms
(br.). (w)
Left fragment with P2 al-
veolus and pa-ma. (M)
Left fragment with P2
(br.) and pa-ma(br.). (M+)
Right ramus with sym-
physis, partial P2-Pa, and
p4-ma. (w)
Right ramus with sym-
physis, I-Is, /C, p2 al-
veolus and pa-m3(br.). (w)
Partial left ramus with Pa

alveolus and pa-ma. (w)
Left fragment, p2-ms. (m+)
Right fragment with pa-
ps alveoli and p4-ma. (A)

TWENTY-THREE RAMI
* - p2 large

F:A.M.30946

F:A.M.30948

F:A.M.30950

F:A.M.30952

F:A.M.30954

F:A.M.30965

F:A.M.30947

1929.

From 1st wash, 1928.

From 1st wash, 1928.

From 1st wash, 1928.

From 1st wash, 1928.

From 1st wash, 1928.

From 2d wash, 1930.

F:A.M.30963 1926.

F:A.M.30951

*F:A.M.30953
F:A.M.30980
(/ns slender)

From upper layer, 1927.

From upper layer, 1927.
From lst wash, 1928.

1926.

1926.

1925.

1926.

1925.

1926.

1925.
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Four from Santa Clara:
Partial left ramus with p2-
ma. (M)
Right fragment with p2-
p3 alveoli, p4-ma. (M+)
Right fragment with p2
alveolus and p3-m,. (w+)
Partial right ramus with
p2-m3 (ma br.). (M+)

F:A.M.30955 1929.

F:A.M.30979 1931.
(Small)

F:A.M.30959 1928.

*F:A.M.30960 1928.

Two from San Ildefonso (?Cosoryx, ref.):
Left fragment with P2 al- *F:A.M.30958 1930.
veolus and pa-ma. (w+)
Left fragment with pa al- F:A.M.30976 1930.
veolus and p4-m3. (M) This paper, Fig. 41.

(P2 absent, P4 unduly large and ml with style.)

Three from Pojuaque Bluffs:
Partial mandible with P2 F:A.M.31733
alveolus and pr-ma. (M)

(See associated palate, next page.)
Partial right ramus with
p2-m3 (ml br.). (A)
Right ramus with sym-
physis and pr-ma. (M)

One from Skull Ridge:
Right ramus with sym-
physis and p2-ma. (M+)

Two from indefinite localities
Left fragment with p2 al-
veolus and pa-ma. (M)
Right fragment with p4-
ma. (M+)

Two from Santa Clara:
Right maxilla, p2-m3.(w+)
Partial left maxilla with
p3-m2. (M)

F:A.M.30949
(/ms slender)
F:A.M.30944

F:A.M.30945

1929.

1929.

1927.
This paper, Fig. 41.

1927.

F:A.M.30957 1929.

F:A.M.30978 1928.

ELEVEN MAXILLE

F:A.M.31987
F:A.M.31988

1929.
1928.

Two from San Ildefonso:
Skull (female), p2-m2. (M)

(?Cosoryx ilfonsensis,
page 456.)

Partial left maxilla with
mL-m3. (M)

F:A.M.31730 1929.
n.sp., referred. See associated

F:A.M.31989

Three from North Pojuaque Bluffs:
Left maxilla, pa m3. (M) F:A.M.31990
Left maxilla, p2 m3. (M) F:A.M.31991
Partial left maxilla with F:A.M.31992
p3-m'. (M)

limbs, Section IV,

1930.

1927.
1927.
1927.
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One from Pojuaque Bluffs:
Palate with p2-m3. (M) F:A.M.31733 1929.

(See associated partial mandible, preceding page.)
Three from indefinite localities:

Right maxilla, p2-m3.(M+)
Right maxilla, p3-m3. (w)
Partial left maxilla with
p2-m2. (M+)

F:A.M.31993
F:A.M.31994
F:A.M.31995

1925.

1927.

S.G. III/.

One from Santa Cruz:
Left maxilla, p2-m2. (A)

(Note p3!)

MAXILLA

F:A.M.31986 From 1st wash, 1928.

S.G. IV.

Four from Santa Cruz:
Left ramus with symphy-
sis and p2-m3. (m)
Right fragment with
P3 alveoli and mI-m3 (/ms
br.). (w)
Left fragment with p4 al-
veolus and m1-M8 (m2-m3
br.). (w)
Left fragment with ml al-
veolus and M2. (w)

EIGHT RAMI

F:A.M.30964

F:A.M.30968

From District 1.
This paper, Fig. 41.
From lst wash, 1930.

F:A.M.30971 From 1st wash, 1928.

F:A.M.30972 1928.

One from North Pojuaque Bluffs:
Left fragment with m1-m8 F:A.M.30969
(mr-mr br.). (M)

Two from the vicinity of Espanola:
Left fragment, p4-ms. (w) F:A.M.30966
Right fragment with P2 al- F:A.M.30970
veolus and p3-m1. (M)

One from Tesuque:
Right fragment with mi-
m' (M2 br.). (M+)

From Santa Cruz:
Partial left maxilla with
p'-m2. (w)
Right maxilla, p8-M3.(M+)

F:A.M.30967 1931.

TWO MAXILLE

F:A.M.31998 1927.

F:A.M.31999 1931.

1927.

1929.
1928.
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S.G. IVA. (Large P4.)

One from Santa Cruz:
Right fragment with pJ al-
veolus and p4-rm (m2
br.). (A)

One from indefinite locality:
Partial right maxilla with
p'-m3. (A)

(Note large p3.)

RAMUS

F:A.M.30977 From lst wash, 1928.

MAXILLA

F:A.M.32000

Three hundred and forty-two unlisted partial rami, forty-seven unlisted partial
maxillae and numerous smaller fragments from Santa F6 area, F:A.M. Coll.

(?)R. (Paramoceros) marthl, new species
From Round Mountain Quarry, New Mexico

REFERRED.-
Left ramus, p3-ms. (M+)
Left ramus, p4-m3. (M+)

F:A.M.32953
F:A.M.32954

This paper, Fig. 38.

(?)Submeryceros minor, new species

TYPE.-Left fragment with
P2 alveolus, p3-mi. (M)

F:A.M.30988

FouR TENTATIVELY REFERRED RAMI.-
One from North Pojuaque Bluffs:
Right fragment with ml F:A.M.30989
(br.)-m2. (A)

Two from Cuyamungue:
Right fragment with ps-
Mi. (w)
Left fragment with mi-
m3. (M)

One from indefinite locality:
Right fragment with
mr2m3(br.). (M)

From Tesuque, 1930.
This paper, Fig. 41.

1927.

F:A.M.30985 1931.
This paper, Fig. 41.

F:A.M.30986 1930.

F:A.M.30987 1928.

SIZE GROUP VI.
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SIZE GROUP VII.
(?)Submeryceros minimu, new species

TYPE.-Right fragment with
p2-p: alveoli and p4-m3
(m2 br.). (M+)

F:A.M.30991 From Cuyamungue, 1933.
This paper, Fig. 41.

UNALLOCATED IMMATURE SPECIMENS:
TWENTY-FOUR RAMI, IMMATURE

Left ramus with symphy-
sis, I, and dp2-m2.
Left ramus with symphy-
sis, /Is roots and dp4-m2.
Left ramus with symphy-
sis and dp3-ma(erupting).
Right ramus with sym-
physis and dp4-m2 (teeth
broken).
Left ramus with symphy-
sis and /Is-m2.
Left ramus with partial
symphysis and dp2-m,
(erupting).
Partial left ramus with
dp2-m2.
Right fragment, dp2-m2.
Left fragment, dp2-m2.
Left fragment, dp4-m2.
Right fragment, dp2-m2.
Left fragment with dp2-
m2(erupting).
Left fragment, dps-m2.
Left fragment, dp2-m2.
Right fragment, dp2-m2.
Partial right ramus with
dp8-m2.
Right fragment with dp4-
m,erupting).
Right fragment, dp,-mi.
Left fragment, dp8-m2.
Right fragment, dp4-m2.
Left fragment, dp4-m2.
Left fragment, dp2-m1.
Right fragment, dp2-dP4.
Left fragment with dp2-
mI.

F:A.M.30993A

F:A.M.30993B

F:A.M.30993C

F:A.M.30993D

F:A.M.30993E

F:A.M.30993F

F:A.M.30993G

F:A.M.30993H
F:A.M.30993I
F:A.M.30993J
F:A.M.30993K
F:A.M.30993L

F:A.M.30993M
F:A.M.30993N
F:A.M.309930
F:A.M.30993P

F:A.M.30993Q

F:A.M.30993R
F:A.M.30993S
F:A.M.30993T
F:A.M.30993U
F:A.M.30993V
F:A.M.30993W
F:A.M.30993X

From Santa Clara, 1931.

From Santa Clara Canyon,
1931.

From Santa Clara Canyon,
1931.

From North Pojuaque Bluffs,
1927.

From Lower Pojuaque Bluffs,
1928.

From 1st wash, Santa Cruz,
1928.

Santa Clara Canyon, 1931.
1927.
From Santa Clara, 1931.
1st wash, Santa Cruz, 1928.
1928.

From Santa Cruz, 1927.
Santa Clara Canyon, 1931.

From lst wash, Santa Cruz,
1928.

From upper layer, Santa
Cruz, 1927.

1st wash, Santa Cruz, 1930.

lst wash, Santa Cruz, 1928.
From San Ildefonso, 1930.
Santa Clara Canyon, 1930.
1927.
Between old and new Santa
Fe roads, 1926.

Sixty-three unlisted immature partial rami and numerous fragments, F:A.M.
Coil.
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Palate with dp2-m2.
Right maxilla, dp2-m2.
Left maxilla with dp3-m1.
Right maxilla, dps-m'.
Right maxilla, dp2-m'.
Right maxilla, dp2-mn.
Left maxiflla with dp2-ml.
Left maxilla with dp2-m1.
Left maxilla with dp2-ml.
Right maxilla with dp8-
m2(erupting).
Right maxilla, dps-m2.
Left maxilla with dp'-ml.

VELVE MAXILLE, IMMATURE

F:A.M.30994A Fron
F:A.M.30994B Sant
F:A.M.30994C Fron
F:A.M.30994D Fron
F:A.M.30994E Fron
F:A.M.30994F Fron
F:A.M.30994G Fron
F:A.M.30994H Fron
F:A.M.30994I 1st v

F:A.M.30994J Fron
19

F:A.M.30994K Fron
F:A.M.30994L Fron

i Santa Clara, 1931.
a Clara Canyon, 1930.
Santa Clara, 1928.
Santa Clara, 1931.
Santa Clara, 1931.

n Santa Clara, 1931.
Santa Clara, 1931.

n Santa Clara, 1931.
rash, Santa Cruz, 1928.
North Pojuaque Bluffs,

27.
Santa Cruz, 1927.
Santa Cruz, 1925.

Four unlisted immature partial maxillm, F:A.M. Coll.
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(2) Merycodontini Dentitions from Colorado

Ramoceros, Cosoryx, [Meryceros] and Submeryceros species

Figure (in part) 43

The few known Pawnee Creek, Colorado, dentitions are of Size
Group iii, with the exception of the single examples of Size Groups ii,
iv and VI. The Size Group vi ramus, as in the case of similar speci-
mens from New Mexico, is set apart under (?)Submeryceros, (?)S. minor
pawniensis, n.subsp.

SIZE GROUP II.

One from "Horse" Quarry:
Right fragment with
broken mi-m2.

RAMUS

F:A.M.31634 1933.

SIZE GROUP III.
TEN RAMAL DENTITIONS

Two from Cedar Creek:
Ramal dentition of geno- A.M.9476 1901.
type. (w++) Figured by Matthew, 1904,

P1. III and Text-Fig. 1;
this paper, Fig. 48 (ramus).

[Genotype of Ramoceros osborni (Matthew). See Horn Section II, page 328;
this paper, Figs. 28,28A (cranium); and associated limb elements, Section IV,
page 454.]

Left maxilla with p2-ms A.M.9475 1901.
(w); and very question- Figured by Matthew, 1904,
ably associated right Figs. 7 (maxilla), 8 (ramus),
ramus with p2-m1. as cotype of M. omborni.

(Tentatively referred to CoJsoryx furcatus, var. or subsp., heretofore known
as part of "cotype" of M. osborni Matthew. See questionably associated
horns, Section II, page 346; and limb elements, Section IV, page 461.)

Six from "Horse" Quarry:
Mandible with symphysis and P2-m,............
Partial right ramus with p2-m................

Right fragment with P2 alveolus and pa-m3(br.)..
Right fragment with ml-ma (ml-mI br.).........
Right fragment with m,......................
Left fragment with ma........................

(w+)
Fig. 43

(w)
Fig. 43
(M)

(M)

(M+)
(M)

1932

1932

1933
1933
1932
1932

F:A.M.
31635

31636

31638
31639
31641
31642

406 [Vol. LXIX



Frick, Horned Ruminants. II-Antilocaprid&

Two from Mastodon Quarry:
Right fragment with ps alveolus and pa-m......
Left fragment with ps-m1.....................

F:A.M.
(M) 1932 31637
(M) 1931 31640

SIZE GROUP IV.

MAXILLA
Right maxilla, p2-m3. (w) A.M.22710 40 miles N. of Sterling, 1901.

(Cosoryxfurcatus, var. or subsp. See questionably associated horn, Section
II, page 346.)

SIZE GROUP VI.

(?)Submeryceros minor pawniensie, new subspecies

TYPE.-Left ramus with p2- F
m,(br.). (w)

REFERRED FROM TYPE LOCALITY.-

Left fragment, ml-m8. (A) F

A.M.31643 From Lower Mastodon
Quarry, 1932.

This paper, Fig. 43.

:A.M.31644 1932.
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(3A) Merycodontini Dentitions from Little White River, South Dakota

Cosoryx furcatus, Var. or Subsp.
Figures (in part) 43, 45

The few available Merycodontine dentitions from the Little White
River, South Dakota, are referred to Cosoryx Leidy on account of the
known horns from the same area being confined solely to that genus.
The latter possibly was the predominant genus in South Dakota as in
northern Nebraska. The specimens include some seven fragmental
rami of the Hayden Survey collection, now in the Academy of Natural
Sciences of Philadelphia, which the writer has had the 'privilege of ex-
amining and which apparently formed the major part of the data avail-
able to Leidy. [Unfortunately there is not found in the Academy's col-
lection a specimen with p4-m1, or one which might represent the Leidy
(1869) type.] The American Museum collection contains a broken
ramus from the general area (A.M.9825X, 1902). W. D. Matthew's
statement (1918, p. 219) as to the type of M. necatus Leidy (1869) being
in the American Museum collection was probably a typographical error,
as the specimen has never been entered in the Museum's catalogue.

While the length of symphysis is not preserved in any of the Little
White River material, the proportions of the several rami and teeth, so
far as observable, agree with, or are indistinguishable from specimens
from the Ainsworth area. The South Dakota specimens are divided be-
tween Size Groups iii and Iv.

SIZE GROUP III.
FOUR RAMI

Right partial ramus with A.N.S.P.11362
pa-ma m and ma br.).

Marked in (?)Leidy's handwriting,
"Little White River" (and on the opposite
side), "Merycodus necatu8."

Partial right ramus with A.M.1094
p4-ma(br.).
Right ramus with sym- A.M.982
physis and pr-m,. (M)

Right fragment with mr- A.N.S.P.]
mi.

(This specimen labeled "M. necatus.")

Right maxilla with p'-m'.

11417

From Little White River,
Hayden Survey, 1866.

This paper, Fig. 43.

59 From Little White River,
1903.

25 From Little White River,
1902.

This paper, Fig. 45.
From Sweetwater, 18 miles
northwest of Devil's Gate,
Hayden Survey, 1870.

This paper, Fig. 43.

MAXILLA

A.M.10958 From Little White River,
1903.
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SIZE GROUP IV. Ten from Little White River.
RAI

Partial right ramus with A.N.S.P.11361
p4(erupting), ml-m8(br.).
Right fragment, p4-m,. A.N.S.P.11363
Partial right ramus with A.M.9825X 1902.
P2-P4 alveoli, mi-m3. (w)
Detached m2 and m3. A.N.S.P.11363

Immature and smaller than preceding:
Left fragment, dp2-m2. A.N.S.P.11360
Right fragment without A.N.S.P.11359
teeth.
Four detached m2s. A.N.S.P.11359

(And note Cosoryx horn fragment, A.M.10966, from the same area-see Horn
Section II, page 344.)
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(3B) Merycodontini Dentitions from Kansas

Cosoryx furcatus sternbergi, n.subsp., and R. (Paramoceros) kansanus, ref.
Figure (in part) 43

The meager available evidence in regard to the Merycodontine denti-
tions of Kansas consists of two partial mandibles and a skull associated
with ramus, of Size Group III, collected by George F. Sternberg in 1933
and 1934. Three forms may possibly be represented, the one having a
diminutive and the others a larger p2. Unfortunately, all but one of the
specimens are greatly worn.

SIZE GROUP II-.

R. (Paramoceros) kansanus, referred

Partial mandible with pr- F:A.M.31512
mn. (w+)

p8 rather large.

From north fork of Sappa
Creek, northwest of
Achilles, 1933.

(See associated partial skeleton, F:A.M.31512, and identical-sized F:A.M.
31512A [this paper, Fig. 48], Limb Section IV, page 455; and see type horn,
F:A.M.31510, Htorn Section II, page 331.)

SIZE GROUP III.
Cosoryxfurcatus stembergi, new subspecies

TYPE.-Partial left ramus F:A.M.31511
with ps-im. (w+)

(Associated with cranium and horns, see
Section II, page 344.)

Cosoryx furcatus, Var.
p, small-proportioned

ExAmPLE.-Right ramus F:A.M.31515
with symphysis and p,-
mi. (M+)

From Section 1, 2 miles
south and i mile east of
Dinsmore, 1933.

This paper, Figs. 48 (ramus),
28, 28A, 86, 86A (cranium
and horns).

From Republican River Beds,
Phillips County, 1934.

This paper, F. 48.
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(3c) Merycodontini Dentitions from Montana

Cosoryx species

The observed remains from Montana consist of a fragmental man-
dible with partial cranium bearing horns, from the vicinity of Logan, here
made the type of C. furcatus mooki, n.subsp., and several ramal frag-
ments in the Marshall collection from a restricted deposit on the Yellow-
stone River, north of Gardiner, and the original Douglass type from
Madison Valley.

SIZE GROUP III.
Cosoryxfurcatus mooki, new subspecies

From 10 Miles South of Logan, Montana

TYPE (in part).-Left frag- A.M.21370 Collected by C. C. Mook and
ment of ramus, p2-m3. (w) C. S. Williams, 1925.

(See associated partial cranium with horns, Horn Section II, page 345.
This paper, Fig. 6A.)

(?)Cosoryx agilis Douglass
From Madison Valley Beds, Montana

TYPE (in part).-Mandible. C.M.703
(See associated partial cranium without horns, Horn Section II, page 346, and

associated limbs, Limb Section IV, page 461.)

(?)Cosoryx Var.
From the Yellowstone River, Vicinity of Gardiner, Montana

ExAmPLE.-Left immature Marshall
ramus. Coll. No. 2
Left ramus with mz-ma. Marshall

Coil. No. 2a
(Recorded, Horn Section II, page 346.)
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(4) Merycodontini Dentitions from Nebraska
Figures 44 and (in part) 26, 28A-C, 37, 37A, 40, 45

Pursuant to the general scheme of the Merycodontini section, the
mandibular rami from Nebraska are considered first as to area of origin,
and second as to form. The majority of the specimens are referred to
Cosoryx and to Meryceros. Ramoceros, which so far is evidenced by
only a few horns, is not definitely represented by ramal dentitions.
Our own collection and that kindly placed at the writer's disposal by
Professor E. H. Barbour of the University of Nebraska, include some
four hundred and thirty-six listed Merycodontine rami, of which nine-
teen specimens are definitely associated with upper dentitions.

Cosoryx is known by horn-cores and a large series of miscellaneous
remains, all of relatively small size, from Midway Quarry, in larger re-
mains from Gordon Creek, and in occasional specimens from Quinn
Quarry and several scattered deposits. Interestingly enough, at
neither the Midway Quarry nor Gordon Creek have other than Cosoryx
horns been observed. The Cosoryx rami, with the exception of a few
fragmental and indefinitely referable specimens of Size Group IIA, fall
into Size Groups iii and iv. The specimens from (d) various Brown and
Cherry County localities, for convenience of reference, are divided ac-
cording to variable characters between subsections A-C.

Meryceros is represented by a remarkable series of skulls, horns and
mandibular specimens from Nenzel, Crookston and Valentine, etc., all
horns from these localities being confined to the one genus. The re-
mains from Nenzel are notably larger than those from Crookston.
Notwithstanding the much wider distribution of Cosoryx, on account of
the wonderful series from Nenzel and Crookston, Meryceros is far and
away the best represented Nebraskan Merycodontine. The Meryceros
remains from Nenzel are referred to Size Groups ii-iii, and those from
Crookston, Valentine, etc., to Size Groups iii-v.

Paracosoryx is represented by a few partial skulls and possibly as well
by certain short-diastemaed rami from Sioux and Dawes Counties. The
remains are of relatively small size with short-averaging diastema and
are referable (save for a few specimens of Size Group v) to Size Groups
iII-iv. Submeryceros is so far observed alone in the small mandibular
rami of Size Group vi from Sioux County.

Ramoceros, as noted under the horn section, is recognized from Ne-
braska alone in single horns from Hitchcock and Brown Counties, and
Paramoceros by a single partial cranium, F:A.M.31271, and possibly by
rami, F:A.M.31555 and 31551, from Dutch Creek, Brown County.

In the following pages the dentitions are successively and separately
listed under:

(4A) BROWN AND CHERRY CoUNTIE-Paramoceros [horns, sp. (6), p. 330],
Cosoryx [sp. (3), p. 340] and Meryceros [sp. (3, 4 and 4a), pp. 359, 361, 362].

(B) Sioux COUNTY-Cosoryx [no horns], Paracosoryx [sp. (13, 14), pp. 351, 353]
and Submeryceros [no horns].

(c) HITCHCOCK COuNTY-Cosoryx [horns, sp. (3j), p. 344] and ?species. (No
rami referred: Ramoceros [horns, sp. (4), p. 329].)

(D) DAWES-SHERIDAN COUNTIES-Paracosoryx [sp. (15), p. 354]. (No rami
referred: [sp. (16), p. 354] and Meryceros [sp. (4b), p. 367].)
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(4A) BROWN AND CHERRY COUNTY LOCALITIES

Paramoceros, Cosoryx and Meryceros

PARAMOCEROS, NEW SUBGENUS

SIZE GROUP III.
THREE RAM

With moderately large premolar series
Two from Dutch Creek (Paramoceros howardw):

Partial right ramus with F:A.M.31555 1929.
P2-12. (W+)

(See associated limb elements, Section IV, page 455.)
Left fragment, ml-m2.(M+) F:A.M.31551 1930.

One from indefinite locality:
Partial right ramus with F:A.M.31558 1927.
ps-m8. (w)

(No trace of pg alveolus!)

?Also two specimens of page 419.

PARTIAL SKULL

One from Dutch Creek:
Partial skull with partial F:A.M.31271 1929.
antlers and ml-m3. (w++) This paper, Figs. 33, 34.

[Type of R. (Paramoceros) howard.e, n.sp.-see Horn Section II, page 330.]

COsORYX LEIDY

The available mandibular remains of Cosoryx include the fine series
of specimens associated with skulls secured in the summer of 1934 from
Midway and Gordon Creek Quarries in Cherry County, and a number
of tentatively referred specimens from Fort Niobrara and Quinn Quarry.

The finest Cosoryx series from a single locality is that secured from
the Midway- Quarry by Morris F. Skinner, of some one hundred and
twenty-four largely complete lower dentitions, some ninety of mature and
thirty-four of immature individuals, and almost again as many less com-
plete to fragmentary specimens, and a considerable number of maxillary
or partial maxillary dentitions as well as the partial skulls above de-
scribed. The rami fall into Size Groups III and iv. The symphysial
area is proportionately short and the teeth relatively large. In the smaller
specimens the diastemata are moderate, the P2-P3 smaller, the molar ribs
less prominent and the crowns perhaps shorter than in the Meryceros re-
mains from Crookston Bridge. The anterior premolars are lighter and
the diastemata less short than in the more typical remains from Snake
Creek. A second series of similar individuals is seen in the remains
from Gordon Creek in the University of Nebraska Collection.
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The type horn of Cosoryx Leidy came from the vicinity of the Nio-
brara, and as Merycodontine horns from many of the poorly represented
Niobrara localities are of Cosoryx form, it seems probable that most of
the detached rami listed below may belong to that genus. The speci-
mens are generally referable to C. furcatus or vars., Size Group iii. A
few questioned and fragmental specimens of Size Group IIA, on account
of the absence of horns of Meryceros, are as well held under the former
genus. The length of the postsymphysial distance varies from moder-
ately long to long. There are no known specimens with such mod-
erate to short symphysis as met with at Snake Creek. (It is difficult to
make a statement re IIA inasmuch as the symphysis is missing, or cer-
tain of the premolars are missing, or the teeth are greatly worn, in all
the available specimens.) In the well-represented series of Group iII
are included the questioned variants "x" and "Y," and forms with par-
ticularly noticeable reduction of the P2 (see five specimens). There is
no evidence of Cosoryx or Meryceros in the large collections from the
stratigraphically high Xmas Quarry. Cosoryx, like Meryceros, has so
far not been definitely encountered in the apparently stratigraphically
low Devil's Gulch Quarry.

The mandibular remains from the several Brown and Cherry County
localities are detailed in the following pages under:

CosoryxfurcatU LIDY, REFERRED OR VARS.

(a) From Midway Quarry,' Size Groups III and iv
(b) From Gordon Creek, Size Groups III and Iv
(c) From Swallow Quarry, Size Groups III and III-
(d) From various localities, Size Groups IA, ITI, IIIX, IIIT, iv and
Immature, unallocated

(a) FROM MIDWAY QUARRY, 1934 [SIZE GROUPS III AND IV]:
Exampled, Size Group III by, F:A.M.32354 and Size Group iv by F:A.M.

32362. (See partial skulls and horn-cores, Section II, page 340; and limbs,
Section IV, page 458.)

THIRTY-FOUIR RAMI
F:A.M.

Left ramus with symphysis, part of dp4 (worn) and ml-m8... (A) 32338
Right ramus with symphysis, p alveolus and p-mn(br.).... (w+) 32339
Right ramus with symphysis, p, alveolus and p-rnm ........ (w) 32340
Left ramus with symphysis, p2-p: alveoli and p4-Mn.. .............(w)32341
Left ramus with symphysis, p2 alveolus and pS-rn' ......... (w) 32342
Left ramus with symphysis, /s and /C alveoli, p2 root and
pa-ms............................................. (w) 32343

.
t
Righ-t fragment. with p root and, ps-rn,..............(M+)32344
Left mius with symphysis, p2-ps alveoli and P4-Mr.(M+) 32345
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F:A.M.
Right ramus with symphysis, P2-Pgalveoli and p4-m3 ....... (M+) 32346
Left ramus with symphysis, P2 alveolus and pa-m ......... (w) 32347
Left ramus with symphysis, P2 alveolus (br.) and p2-m3..... (M+) 32348
Right ramus with symphysis, p2 alveolus and p3-ma........ (w) 32349
Right ramus with symphysis, p2 alveolus and ps-m3 (anterior
ramus heavy-proportioned)...................-(w+) 32350

Right ramus with symphysis, /Is, /C and P2 alveoli, p3-m3. (w) 32351
Left ramus with symphysis, /Is, /C and P2 alveoli and pa-ma. (w) 32352
Left ramus with symphysis, P2 alveolus and pa-m ......... (w) 32353
Left ramus with symphysis, /Is and /C alveoli and p2-ms.. . (w) 32354
Partial left ramus with p2-m3 (m2 br.).................... (M) 32355
Partial right ramus with symphysis and p2-m3(br.)......... (w) 32356
Right ramus with symphysis and p2-ma................... (w) 32358
Right ramus with symphysis, /Is and /C alveoli and p2-m3. (w) 32359
Right ramus with symphysis and p2-ma.(w) 32360
Left ramus with symphysis, p2 alveolus and ps-m3......... (M) 32361

Smaller:
Right ramus with symphysis andpa-ma.(w) 32357
Right ramus with partial symphysis and p2-M3 (p2 small)... (M+) 32362
Right fragment with p2-ma.............................. (M) 32363
Left fragment with p2-m2............................... (w) 32364
Left ramus with symphysis, /Is, /C and P2 alveoli and p,-m3.. (M) 32365
Right ramus with partial diastema, P2 root and p-m3 ...... (w) 32366

Immature:
Left ramus with symphysis, 2 /Is erupting, dp2-dp4 and mi-

m(erupting).32370
Right ramus with symphysis, /I erupting, dp2-dp4 and ml-m2

(erupting).32371
Right ramus with symphysis, /I erupting, dp2 alveolus, dpa-

dp4 and m-M2.32372
Right rmus with symphysis, /I erupting,dp233p7andm3-M2
(eruruptin....p ti ng).dp...p.. and.m. . 32373

Left ramus with symphysis, 2 /Is erupting, dp2 alveolus, dpa-
dp4 and m-m2.32374

Sixty-one mature and twenty-nine immature unlisted rami, F:A.M. Coll.

SEVEN MAXILLE
Left maxilla with p2-m3................................ (w+) 32383
Left maxilla with p2-m ................................ () 32383A
Left maxilla with p2-m3................................ (w) 32383B
Right maxilla with p2 alveolus and p3-mrn3................. (w+) 32383C
Right maxilla with p2-m8............................... (w) 32383D
Right maxilla with p8-m.3............................... (w) 32383E
Left maxilla with p4-m3................................ (w) 32383F
SiLznatureeand4en-4zninature unlisted spartial.upper dentitiens -and several de-
tached upper teeth, F:A.M. Coll.
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(b) FROM GORDON CREEK [SIZE GROUPS III AND IV]:
(See partial crania and horn-cores, Section II, page 341; and limbs, Section

IV, page 458.)
THERTY-FOUR RAI

Twenty in F:A.M. Collection, 1934: F:A.M.
Right ramus with symphysis andP2-ma.(M) 32071
Right ramus with symphysis, P2 alveolus and p3-Mn (M) 32072
Right ramus with symphysis, incisive alveoli, P2 alveolus and

PA-M3.......................................... . (M) 32434
Right ramus with broken symphysis and P2-Ma (M) 32437
Left ramus with broken symphysis, P2 alveolus and pa-ma (w) 32438
Left ramus with broken symphysis, p2 alveolus and P3-ma3.. (M) 32435
Right ramus with broken symphysis, pa alveolus and pa-ma. (m) 32436
Right ramus with symphysis, p2-ps alveoli and p4-mn(br.) (w) 32073
Right ramus with symphysis, incisive alveoli and pa-ma (w++) 32439
Partial right ramus with p2 alveolus and p-ma.(M) 32074
Partial left ramus with P2-p3 alveoli and p4-m8. (M+) 32075
Right fragment with P2-Pa alveoli andp-M..(M+) 32433
Right ramus with p2-pa alveoli and p4-M.(w) 32440
Left fragment with P2-ps alveoli and p4-M3 (M+) 32078
Partial left ramus with P2-P4 alveoli and -ma.m (w) 32076
Left fragment with p4(br.)-m.(M..+) 32079
Partial right ramus with Pa alveolus and pa-M.(M+) 32077
Left fragment with p2-ps alveoli and p4-M.(M) 32080
Left fragment withm2-ms.(M) 32081
Left fragment with m-ma.(w) 32082
Some seventeen unlisted fragments.

Fourteen in the Nebraska State Museum: N.S.M.
Right ramus with symphysis andpa-m.(M+) 6-31-7-29
Right ramus with symphysis andp-ma.(M+) 24-19-7-29
Right ramus with symphysis, P2 alveolus and pa-ma (w) 10-2-829
Left ramus with pa alveolus andpa-ma.(w) 7-31-7-29
Partial left ramus with P2 alveolus and ps-ma........... (M) 7-2-8-29
Partial left ramus with p2-pa alveoli and P4-ma......... (M) 9-2-8-29
Partial left ramus with P2 alveolus and pa-ma........... (w) 10-1-8-29
Left fragment with p-ma (/ps br.).................... (w) 1-9-8-28
Left fragment with p2-ps alveoli andp-ma.(M+) 7-2-8-29
Right fragment withP2-m2............................(w) 3-1-8-29
Left fragment with P2 alveolus and pa-M2.............. (M+) 2-30-7-29
Right.fragment with m2-ma........................... (M) 8-1-8-29
Right fragment with p2-m3 (teeth broken)............. (A) 1-27-7-29
Right fragment with pa-ml........................... (M) 11-31-7-29

TEN RAMI, IMMATURE
Six in the F:A.M. Collection, 1934:

Left ramus with symphysis, /I erupting, dp2 alveolus, F:A.M.
dpa-m(erupting) ..32442
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Right ramus with symphysis and dp2-m2..............
Left ramus with symphysis, incisive alveoli and dp8-m2..
Partial right ramus with dp2 alveolus and dp3-m2.......
Partial right ramus with dp2-dps alveoli and dp4-m3

(erupting).......
Immature partial mandible. (See associated partial

palate, below.).................................
Eleven unlisted immature rami.

Four in the Nebraska State Museum:
Left fragment with dpS-m2..........................
Left fragment with dpO-m2..........................
Left fragment with dp2-m...........................
Right fragment with dp,-dpa alveoli and dp4-m2.........

TWO SKULLS AND FOUR MAXILLAE
One in the Nebraska State Museum:

Partial skull with left horn-core and palate, p3-mB. (See
Horn Section II, page 341. [And note partial horn-
cores. ]) .........................................

Five in the F:A.M. Collection, 1934:
Partial right maxilla with m2-m3.....................
Left maxilla with p2-m .............................
Partial right maxilla with ml-m3.....................
Six maxillary fragments and etc. detached upper teeth,
F:A.M. Coll.

Immature skull with premaxillse and mandible with /dIs
preserved, dp2-m2 and ms germ. (Skull broken.)
(See Horn Section II, page 341; and see associated
limbs, Section IV, page 458.).......................

Immature partial palate. (See associated partial man-
dible, above.)...................................

F:A.M.
32089
32443
32090

32091

32430

NS.M.
1-9-8-28

9-29-7-29
1-9-8-28

4-19-7-29

(M)
Figs. 36,

36A (horn)

(M+)
(M+)
(A)

N.S.M.
1-9-8-28

F:A.M.
32087
32451
32452

Fig. zf 32450

32430

(C) FROM SWALLOW QUARRY [SIZE GROUPS III AND III-]:
(See partial skulls, Section II, page 342; and limbs, Section IV, page 459.)

FOUR RAI N.S.M.
Left ramus with diastema and p2-m..................

Right ramus with symphysis, /Is and /Cs alveoli, p2-p3
(br.) and p4-ma.................................

Right ramus with diastema and p2-In................
Partial right ramus with p2-m,.......................

FOUR RAMI, DIMATURE
Left ramus with dp4-m2...........................
Left ramus with dp2-m2...........................
Left ramus with dp2-m2 (erupting)..................
Left fragment with dp2-m1...........................
Ten partial or immature unlisted rami, N.S.M. Coll.

(m) 534-7-34

(M) 54-4-7-34
(M+) 244-7-34
(M+) 264-7-34

234-744
204-7-34
224-7-34

29-22-6-34
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TWO SKULLS
Nearly complete skull with left horn base, etc..........
Nearly complete skull, 9, etc........................

(See Horn Section II, page 342.)
MAXILLA

Left maxilla with p3-m3.(M+)

N.S.M.
25-22-6-34
3-27-6-34

60-4-7-34

(d) FROM VARIOUS CHERRY AND BROWN COUNTY AND OTHER LOCALITIES [SIZE
GROUPS II TO IV 1.

B.G. III AND IV.
Five from Burge Quarry:
Right ramus, p4-ms. (1A) F:A.M.32906 This paper, Fig. 37A.
Immature left ramus with F:A.M.32908 This paper, Fig. 87A.
symphysis, /Is, /C, dp2 al-
veoli and dpa-m2.
Immature right ramus with F:A.M.32904
dp4-m2.

(See associated cranium, Horn Section II, page 343.)

Left p3-ms. (w)
Right p3-m3. (M)

F:A.M.32910
F:A.M.32911

S.G. IIA. Premolars apparently moderate-sized.
(Held here only tentatively as may represent a

like form.)
Two from Quinn Quarry:

Right fragment with ms- F:A.M.31549 1927.
ma. (M+)
Left fragment, p4-ma. (M+) F:A.M.31552 1927.

Meryceros nenzelensi-

s.G. iiix. Diastema long, p2 small.
Cosoryx furcatus, large var. [William B. Scott's "Cosoryx furcatus" ], from Garman
Loup Fork Collection:
Partial mandible with M.C.Z.10101 This paper, Fig. 46.
symphysis, P2-P4 alveoli,
ml, m2 alveolus and mi.

(See associated left horn-core, ml and skeletal elements, Horn Section II
page 344; Limb Section IV, page 460. And see similar ramus [P.U.121171
from Sioux County, Nebraska, page 429, and Fig. 46.)

5.G. IIIY.
Four rami from the Niobrara referred by Leidy (1858, p. 23, and 1869) to M"ry-

codus necatus Leidy, in which the molars are said to be much more nearly the form of
those of the sheep than of those of the deer or musk.
SEE.-Ramus with P2 alveo- N.M.5385 Figured by Leidy, 1869, PI.

lus and p,-m3. xiv, Figs. 9, 10. (The
missing P2 replaced.)

p4, according to figure, measures 6.8 mm., and small versus the Bijou Hills
type of M. necatus Leidy.
An American Museum ramus (A.M.9825), from South Dakota, appears to

be somewhat near to the Leidy figure.
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S.G. III.
MANDIBLE

One from Moore Creek:
Nearly complete mandible F:A.M.31274 1929.
with p2 alveolus and ps- This paper, Fig. 46.
mi. (w)

(See ?associated pair of horns, F:A.M.31274, referred to Cosoryx furcatus
Leidy, Horn Section II, page 343.)

TEN RAMI (* = B.G. IV)
Two from Fairfield Creek (possibly of Meryceros uarreni johnsoni, var., page 423):

Right ramus with sym- F:A.M.31554 1930.
physis, p2-P3 alveoli and
p4(br.)-m3(br.). (w+)
Left fragment with P2-p4 *F:A.M.31563 1930.
alveoli and m1-m3. (w)

(Compare Fairfield Falls specimen with extremely elongate diastema and
reduced premolars under Plioceros floblairi, ref., page 496.)

Six from Quinn Quarry:
Partial left ramus with pr- F:A.M.31568 1927.
ma(br.). (M+)
Right fragment with m,- *F:A.M.31562 1928.
in3. (M)
Right fragment with p4- F:A.M.31560 1927.
ma. (w+)
Left fragment, pC-m2.(M+) F:A.M.31550 1927.
Right fragment with p4- F:A.M.31567 1928.
m2. (w+)
Right fragment with mi- F:A.M.31565 1927.
M2. (M)

Two from Dutch Creek (probably of Paramoceros howarde, page 413):
Partial left ramus with p- F:A.M.31559 1929.
ml. (M+)
Fragmental mandible with F:A.M.31569 1929.
P4-m3. (M+)

Twenty-four unlisted partial rami, F:A.M. Coll.

UNALLOCATED IMMATURE SPECIMENS:
SKUI

Partial skull (crushed) F
with dp4-m, associated
partial mandible with dpa-
mt and germs.

L, IMMATURE
:A.M.32092 From Elliot Quarry, 1933.

Left ramus with dpa-m2.
Partial right ramus with
dpg-m2.
Right fragment with dpr-
m2(erupting).
Left fragment, dp4-m2.
Left fragment with dps-
m2(erupting).

EEVEN RAMI, IMMATURE
F:A.M.32094 I

F:A.M.32095 I
Above Devil's Gulch, 1934.
From Fairfield Creek, 1928.

F:A.M.32096 From an indefinite locality,
1929.

F:A.M.32097 From ?Quinn Quarry, 1927.
F:A.M.32098 From above north side of

Devil's Gulch, 1933.
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Right fragment with dp4- F:A.M.32099 From Dutch Creek, 1929.
m,(erupting).
Left fragment, dp,-m1. F:A.M.32100 Indefinite locality, 1929.
Right fragment, mi-M2. F:A.M.31566 Indefinite locality, 1929.
Left fragment with dp4- F:A.M.31553 From above Devil's Gulch,
m2(erupting). 1934.
Left fragment, dp2-m2. N.S.M.2-12-7-28 From Fort Niobrara.
Left ramus with symphy- N.S.M.30-11-8-30 From an indefinite locality.
sis, /L, dp2-m2 (dp4 br.).
Sixteen unlisted immature partial rami, F:A.M. Coll.

MERYCEROS, NEW GENUS

Meryceros Size Group ii is exampled in several fine series of speci-
mens from Cherry County, including the large-sized individuals from
Nenzel which are suggestive of specimens from New Mexico, and the
more moderate-sized individuals from Crookston and Valentine Quar-
ries. A number of dentitions from Brown County are questionably
referred to the genus, Size Groups ii-iii.

Attention has already been called to the remarkable series of crania,
several with mandibles attached, and of detached mandibular rami, etc.,
secured in the summer of 1934 by F. W. Johnson, of the University of
Nebraska, at Crookston and here referred to a new subspecies in honor of
the discoverer. The horizontal ramus averages long and slender, the
diastema elongate and the teeth moderate-proportioned. The specimens
are so far indistinguishable from specimens of Snake River and Quarry
A, and, with the latter,-are referred to Size Groups iii-iv. The Crooks-
ton series attests to the degree of variation in the size of the teeth,
notably of the p2, and form of the m3 heel, that may occur within a series
of individuals from a single deposit. The ramus with the longest sym-
physis is that of an aged male skull (N.S.M.1-23-7-34, M+++, Figs. 28B,
28C); the next longest, in which the teeth are approximately the same
size, is that of a mature male skull (N.S.M.3-3-8-34). These two speci-
mens approximate the Valentine Quarry rami exampled by N.S.M.
1-27-8-30 of Size Group Iv. More moderate-sized rami are seen in two
female skulls (N.S.M.2-9-8-34 and 1-3-8-34), and in the type male skull
(N.S.M.2-3-8-34, Figs. 28B, 28C). A considerably slenderer-toothed
ramus, in which the lower premolars, particularly P2, are notably smaller,
is exampled by ramus N.S.M.7-9-8-34, the same being approximated by
Valentine Quarry N.S.M.3-21-7-30, and remains of s.G. v. In the
typical Meryceros mandible the horizontal ramus is elongate and slender,
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the symphysis and diastema are longer, the premolars tend larger and the
molar crowns shorter than in Cosoryx.

The Meryceros dentitions from Cherry and Brown Counties, Ne-
braska, are listed below, divided between:

(a) From Nenzel, Cherry County, Size Groups II-iII.
(b) From Brown County, Size Groups IiA-III.
(c) From Crookston Bridge, Cherry County, Size Groups IIi-v.
(d) From Snake River, Cherry County, Size Group iII.
(e) From Valentine Quarry A, Cherry County, Size Groups iiix-iv.

(a) FROM NENZEL, CHERRY COUNTY
Meryceros nenzelensis, new species

The notably large-toothed and heavy-limbed Nenzel form is seen in some sixteen
mandibular rami, a number of skulls, including one with mandible attached (see Horn
Section II, page 359), and a series of limb elements (see Limb Section IV, page 463),
secured by Morris F. Skinner. This Nenzel form, as observed on a preceding page,
nearer resembles individuals from Santa Cruz, New Mexico, than the 'average of
Meryceros remaims from the Nebraska area. Examples of the rami are figured. The
rami are listed below under the species based on the horns and crania.

Twenty-seven examples from nine miles south and one mile west of Nenzel on the
Niobrara River; Morris F. Skinner, collector, 1934:

SIZE GROUP II.
SIXTEEN RAMI F:A.M.

Right ramus with symphysis and p2-m,. (See associated (M++) 31902
skull, Horn Section II, page 360.)...................... Fig. 44

Partial right ramus with symphysis and ml-mg............ (w) 32187
Partial right ramus withp2-m3.......................... (M+) 32188
Left ramus with symphysis, /Is and /C alveoli and p2-m3.. . (w) 32169
Left fragment with p4-m1 (ml-ms longest)................ (M+) 31903
Right fragment with p2-mg.............................. (w+) 31904
Left fragment with p2-m3 ............................... (M+) 32189
Left fragment with ml-m3.............................. (w) 31905
Left fragment with P2 alveolus and p3-m2................. (w) 31906
Right fragment with p4-m12.............................. (w) 31908
Right fragment with ml-ma............................. (w+) 31907
Left fragment with m3.................................. (w) 31910
Eight unlisted fragments, F:A.M. Coll.

SIZE GROUP III.
Left ramus with symphysis, pg-pg alveoli and p4-mls........ 32171
Partial left ramus with p, alveolus and pr-m a.............. (M+) 32170
Left fragment with ma.................................. (M+) 31909
Left fragment with p4-ml............................... (M+) 31964
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RAWI, IMMATURE
Left ramus with symphysis and dpa-m2...................
Left ramus with symphysis and dps-m2...................
Right ramus with symphysis and dp2-m2.................
Left ramus with symphysis, /C and I3 erupting, dp2-dps al-

veoli and dp4-m2..................................
Left fragment with dp2-m2.............................
Left fragment with dp3-m2.............................
Left fragment with dp4-m2.............................
Ten fragments of immature rami, F:A.M. Coll.

FOUR MAXILIE
Right maxilla with p2-m3..............................
Partial left maxilla with ml-ml..........................
Partial right maxilla with detached p4 and m2-m3..........
Partial left maxilla with p4-m..........................
Two unlisted partial maxillie, F:A.M. Coll. (one not in-

cluded in specimen count).

F:A.M.
32172
32173
32190

32191
32192
32193
32194

(M) 31916
(w) 31912
(w) 31913
(A) 31914

A questionably distinct form is exampled by a single ramus in which the short-
ness of the postsymphysis is suggestive of the Sioux County remains:

Left ramus with diastema andP2-M ......................(M+) 32168

(b) FROM BROWN COUNTY
(?)Meryceros Var., or Vars.

(Certain specimens possibly of Cosoryx.)

SIZE2 GROUP ILA.
FOUR RAMI

Two from horizon above Devil's Gulch:
Partial mandible with P2 alveolus and ps-ms (ps-in

br.)........................................
Left fragment with P2-ps alveoli and p4-mS.

One from Williams Canyon:
Left fragment with ps-mi.......................

One from Rattlesnake Canyon:
Left fragment with P2 alveolus and ps-M2.

SIZE GROUP III.
SEVEN RAMI

Three from above Devil's Gulch:
Partial left ramus withp2-m5.
Right ramus with symphysis, p2-mi and m3(br.) ....

Left fragment with ml-m5......................
Three from Deep Creek:

Partial mandible with P2 alveolus and ps-m3; and
associated partial left maxilla with p4(br.)-m3...

(w) 1932 31540
(W+) 1930 31545

(M) 1929 31548

(M) 1932 31546

(M+)
(M+)

Fig. 45
(M+)

1933 31544
1932 31542

1932 31547

(M+) 1929 31541
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Partial left ramus with p2-ma..................
Left fragment with mi-ma.....................

One from nine miles north of Long Pine:
Right fragment with p4-m3. (Possibly asso-

ciated Cosoryx horn fragments, F:A.M.31273,
Horn Section II, page 343.) .................

THREE RAMI
With large premolar series

Right ramus with sym- A.M.8561 C
physis and p2-ma. (w+)

(Note intercolumnar styles on m2-m3.)

F:A.M.
(w) 1933 31557
(M+) 1933 31564

(w) 1933 31273A

lope Collection. From Fort
Niobrara.

Partial right ramus with F:A.M.31276 From 45 ft. above Brule
Pr_m3. (M+) Fairfield Creek, 1930.

(Meryceros warreni johnsoni, var. See ?associated pair of horns, Section II,
page 366; and limbs, Section IV, page 466. This paper, Fig. $9, horns.)

(See Valentine Quarry A specimens, page 426, and Fairfield Creek speci-
mens, page 419.)

Partial right ramus with N.S.M.1-3-11-13 From Plum Creek.
P2 alveolus, p3-m3. (w) a

FOUR MAXILLAD
One from above Devil's Gulch:
Right maxilla with p2-m3.......................

One from Plum Creek:
Partial right maxilla with p4-m2................

Two from Deep Creek:
Partial left maxilla (listed under associated man-

dible, see preceding page).....................
Immature left maxilla with dp3m2..............

N.S.M.
(A) 5-3-11-13

(w) 5-3-11-13

F:A.M.
1929 31541
1931 32093

(C) FROM CROOKSToN BRIDGE QUARRY, CHERRY COUNTY
Meryceros warreni johnsoni, new subspecies, referred

(See Horn Section II, page 362; Limb Section IV, page 464.)
SIZE GROUPS III-IV.
Specimens collected by the University of Nebraska field party under the leadership

of F. W. Johnson, 1935:
TEN MANDIBULAR RAMI

B.G. III.
Mandible with /Is, /Cs and p2-m3. (See associated

skull, Horn Section II, page 364.)..................
Right ramus with symphysis and P2-m3.............
Right ramus with symphysis and I2-m3 .............
Right ramus with symphysis and P2-m3.............
Right ramus with symphysis and p2-m3.............

(M+)
(M++)
(w)
(M+)
(M+)

N.S.M.
2-15-8-35
12-27-8-35
3A-27-8-35
28-15-8-35
33-15-8-35
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S.G. IV.

Right ramus with symphysis and P2-m3............
Left ramus with symphysis and p2-ma..--. .. ...

Left ramus with symphysis and p2-m...............
Left ramus with symphysis and p2-ma...............
Right ramus with symphysis and p2-m1 ............

RAMU5, IMMATURE

Immature ramps with symphysis, /I (erupting) and
dp2-m2. (See associated skull, Horn Section II, p. 365.)

Collected by the same party in 1934:
B.G. III-IV.

TmRTY-TWO MANDIBULAR SPECIMENS

Left ramus with p2-m..............................
Left ramus with symphysis, p2 alveolus and p8-ms......
Right ramus with symphysis, /Is and /C broken alveoli
and p2-ms.......................................

Mandible. (See associated skull, Horn Section II, p. 363.)
Mandible. (See associated skull, Horn Section II, p. 364.)
Fragmental rami. (See associated skull, Horn Section

II, page 364.)...................................
Left ramus with symphysis and p2-ma................
Left ramus. (See associated skull, Horn Section II, page

363. This paper, Figs. 2, 28B, 28C.)..................
Mandible. (See associated skull, Horn Section II, p. 363.)
Left ramus with symphysis and p2-m8................
Mandible. (See associated skull, Horn Section II, p. 363.)
Left ramus with symphysis and p2-ma................
Left ramus with symphysis, /Is, /C and p2 alveoli, P8-P4,
ml roots and m2-mI...............................

Right ramus with symphysis and p2-m8..............
Left ramus with symphysis and p2-m3................
Right ramus with symphysis, /Is and /C alveoli, p2-Mi.
Right ramus with symphysis, /Is and /C alveoli and

p2-ma............................................
Right ramus with symphysis, /Is and /C alveoli and
P2-118...........................................

Left ramus with symphysis and p2-m8................
Left ramus with symphysis, /Is and /C alveoli and pg-m8.
Left ramus with symphysis, /Is and /C alveoli and p2-M3.
Right ramus. (See associated skull, Horn Section II,
page 364, and limbs, Section IV, page 464.).

Left ramus with symphysis and p2-m8................
Left ramus with pg-m...............................
Mandible. (Type, in part. See associated skull, Horn

Section II, page 363. This paper, Figs. 28B, 28C.)...
Right fragment with pa-ma...........................
Right ramus with symphysis, /Is and /C broken alveoli
and pa-ma. (No p2 alveolus.)......................

(w)

(M+)

(M+)

(M+++)
(M++)

30-7-9-34
9-9-8-34

10-9-8-34
3-3-34
7-7-9-34

4-3-8-34
(w) 6-21-8-34
(M+++) 1-23-7-34

Fig. 28B
(w+) 8-7-9-34
(M+) 23-7-9-34

1-27-7-34
(M+) 3-23-7-34

(w++) 8-9-8-34
(w) 4-23-7-34
(w) 22-7-9-34
(w) 20-7-9-34

(w) 12-3-8-34

(w) 11-9-8-34
(M+) 10-15-8-34
(w) 8-3-8-34
(M+) 14-9-8-34

(M++) 1-3-8-34
(w) .24-7-9-34
(w) 8-15-8-34
(M++) 2-3-8-34

Fig. 28B
(w) 25-7-9-34

(M+) 5-23-7-34

(w)

(M++)

(M++)
(w)
(M+)

N.S.M.
11-27-8-35
45-5-9-35
43-5-9-35
3-27-8-35

29-15-8-35

10-15-8-35
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Right ramus with symphysis and p2-m3.
Right ramus with symphysis, p2 alveolus and p-m,. (p2

held inverted and unerupted within ramus.).........
Left ramus with symphysis, /Is and /C alveoli and p2-m3.
Mandible. (See associated skull, Horn Section II, page

364. This paper, Figs. 28B, 28C.)..................
Right ramus with symphysis, P2-P4, ml roots and m2-m3.

THIRTEEN RAMI, IMMATURE
Right ramus with symphysis and dp2-m2..............
Right ramus with symphysis and dp2-m2..............
Right ramus with symphysis and dp2-m2..............
Right ramus with symphysis and dp2-ms..............
Right ramus with symphysis, dp2 alveolus and dp3-m3terupting).....................................
Right ramus with symphysis and dp2-m2..............
Left ramus with symphysis, I3, /C and dp2-m2...........
Left ramus with symphysis, I3, /C (erupting) and dp2-m2.
Right ramus with symphysis and dp2-m2..............
Left ramus with symphysis and dps-m2................
Left ramus with symphysis, dp2 alveolus and dpa-m2....
Left ramus with symphysis, dp2-dp, alveoli and dp4-m2...
Right ramus with symphysis and dp-m2..............
Numerous uxnlisted nearly complete or fragmental mature
and immature rami, N.S.M. Coll.

N.S.M.
(w) 18-9-8-34

(M+) 22-9-834
(w++) 4-21-8-34

(w) 2-9-8-34
(w++) 6-15-8-34

23-9-8-34
9-3-8-34

7-21-8-34
16-9-8-34

19-7-9-34
21-7-9-34
28-7-9-34
34-7-9-34
42-7-9-34
12-15-8-34
13-9-8-34
11-3-8-34
7-17-6-32

(And note skulLs already enumerated under Horn Section II, pages 363-365.)

SIZE GROUP V.
(Small individuals of above species, or distinct var.; P2 of second specimen dis-

proportionately small.)
TWO MANDIBULAR RAMI

Left ramus with symphysis and p2-m3...............
Left ramus with symphysis, /Is and /C alveoli and p2-m3.

N.S.M.
(w) 27-15-8-35
(M+) 7-9-8-34

(d) FROM SNAKE RIVER, CHERRY COUNTY, NEBRASKA
Meryceros warreni johnsoni, referred

SIZE GROUP III.
FOURTEEN RAMI

Larger:
Right fragment with p4-m2..........................
Right fragment with p8-p and m2-m3.................
Left fragment with m2-ma..........................
Immature partial left ramus with symphysis and dp2-m2.

(A) 16-25-6-32
(w+) 16-25-6-32
(w) 31-25-632

22-25-6-32
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Smaller:
Right fragment with P2 alveolus and pa-ma.......
Right fragment with P2 alveolus and pa-ma.
Left fragment with p3-m3............................
Right fragment with P2-P3 alveoli and p4-m8..........

Right fragment with m2-m3..........................
Right fragment with m2-m3........................
Left fragment withp2-ps..;
Left fragment with m3...............................
Right fragment with p4-ml..........................
Left fragment with ml, immature...................

(e) FROM VALENTINE QuARRY A, CHERRY COUNTY
Meryceros warreni johneoni, Var.

In the Nebraska State Museum Collection
(And note skulls and horns, Horn Section II, page 366; and limbs, Limb Section

IV, page 466.)
30 MANDIBULAR RAMI

SIZE GROUP IIIX.
Partial right ramus with symphysis and P3-M2..........
Left fragment with ml-ma.........................
Immature right fragment with symphysis, dp2; pa and P4

(not erupted)....................................

SIZE GROUP IV.

Mandible with symphysis, /Is, /C root and p2-ma......
Mandible with symphysis and p2-ms. (pa right missing
and alveolus closed.)..............................

Right ramus with symphysis and p2-ma................
Left ramus with symphysis and p2-ma(br.)............
Left ramus with symphysis and p2-ma................
Right ramus with symphysis and p2-ms................
Left ramus with symphysis, /Is and p2-ma............
Left ramus with symphysis and p2(br.)-ma............
Right ramus with symphysis and p2-m3.
Partial left ramus with p2-m3.......................
Partial left ramus with p2-ma.........................
Partial right ramus with p2-ma.......................
Partial right ramus with P2 alveolus and pa-m3. (Note

large premolars and different ms.)..................
Slightly smaller:

Partial right ramus with p2-m8.....................
Left ramus with symphysis and p2-ma................
Right ramus with symphysis, P2 alveolus and P3-m3.....
Left ramus with symphysis and p2-ma................

(S.G. V):
Left ramus with symphysis and p2-m3................
Right ramus with symphysis and p2-ma.3..-

N.S.M.
(M+) 14-22-8-30
(w+) 30-28-7-30

16-29-7-30

1-27-8-30

22-2-9-30
1-15-7-31

40-22-6-31
20-11-8-15
22-28-7-30

2-7-8-30
15-5-8-30
5-8-8-30

4-21-7-30
1A-15-7-31
79-21-7-31

16-17-6-32

(M+)

(w)
(M)
(M+)
(M+)
(w)
(w)

(w)
(w+)

(M+)
(M+)
(M+)

(M) IB-15-7-31
(M) 1C-15-7-31
(M) 1D-15-7-31
(w) 2-6-8-30

(m+) 17-11-8-15
(M+) 3-21-7-30

(M+)
(M+)
(w)

(M+)
(w)

(M)
(M)
(M+)
(M)

N.S.M.
16-25-6-32

11-8-14
1-15-8-14

22-25-6-32
16-25-6-32
16-25-6-32
16-25-6-32
22-25-6-32
31-25-6-32
16-25-6-32
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N.S.M.
Right ramus with symphysis and p2-m,..... (M+) 6-23-8-30
Right ramus with symphysis and p2-m3...............(M+) 21-21-7-30
Right ramus with symphysis and p2-ma(br.)............ (M) 44-22-6-31
Partial left ramus with p2-ma......................... (M) 7-11-8-15
Partial right ramus with pa-ma........................ (w+) 18-11-8-15
Partial right ramus with p,-ma(br.)................... (w+) 42-22-6-31
Partial right ramus with p2-ms....................... (w+) 10-9-8-30
Right fragment with p2-m3......................... . (M+) 11-11-6-34

FIFTEEN RAMI, IMMTUE
Right ramus with symphysis and dp2-M2 1-15-7-31
Right ramus with symphysis and dp-m 2.17-21-8-30
Partial right ramus withdp8-ma. 1617-6-32
Partial left ramus with dp-M 2.1-15-7-31
Partial left ramus with dp-m2.22-25-8-30
Partial right ramus with dp2-m 2.9-9-8-30
Left fragment with dp4-M.1-15-7-31
Left fragment with dpa-m.43-22-6-31
Left fragment with P2-Pa and dp4-m3(erupting) 1-15-7-31
Right fragment withdp2-M2.2-26-8-30
Right fragment withdp-m2.16-17-632
Left fragment with dpa-m.3-28-8-30
Left fragment with dP4-M2.41-22-6-31
Right fragment with dp2-m.16-17-632
Right fragment with dp4-M.11-26-8-30
Numerous unlisted mature and immature partial rami, N.S.M. Coll.

Collected by the Morris F. Skinner Party, 1935
B.G. IV. FIVE MANDIBULAR RAMI F:A.M.

Left ramus with symphysis and p2-ma................... (M++) 31182
Left ramus with symphysis and p2-m ................... (w) 31183
Left ramus with symphysis and p2-ma................... (M+) 31185
Right ramus with symphysis, p2, Pa alveolus andP4-M3 .... (w+) 31184
Left ramus with symphysis and P2-ma. (s.G V!........... (m+) 31186
Twenty-six partial mature and immature rami, F:A.M. Coll.

TWO MAXILLE
Left p2-ma ............................................ (w) 31187
Right p4-m3.......................................... (w+) 31188

SIZE GROUP IV.
SKULLS

Two male and one female skulls and various horn-cores listed in Horn Section
II, page 366. Figs. 28 and 28A.

FIVE MAXILLE N.S.M.
Left maxilla with p3-m3............................. (M+) 5-23-8-30
Partial left maxilla with p4-m ....................... (M+) 84-21-7-31
Partial right maxilla with p4-mt...................... (M+) 26-31-7-30
Partial left maxilla with mL-m ....................... (M) 1-7-6-32
Partial right maxilla with m2-ms..................... (M) 12-22-8-30
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(4B) SIOUX COUNTY LOCALITIES

COSORYx LEIDY, PARACOSORYX, N.SUBG., REF., AND SUBMERYCEROS, N.SUBG.

The occurrence of Merycodontini at the Sheep Creek horizon is in
question, the evidence as to their presence at best being fragmentary.
Matthew (1924) credits Merycodus to both the Sheep and Snake Creek,
not attempting to distinguish species.

The mandibular specimens from Sioux County, Nebraska (see page
288), are divided between:

Cosoryx furcatus, large var.
EXAMPLE.-Left ramus, P.U.12117. This paper, Fig. 46. (Compare Plioceros.)

C. (Paracosoryx) wilsoni, n.subg. and sp.
SUBGIaNoTYPED.-Partial skull, F:A.M.32470. This paper, Fig. 37.

C. (Paracosoryx) sabulonis (Matthew and Cook)
TYPFE.-Right ramus, A.M.14109. This paper, Fig. 44. [Compare C. (Subparacosoryx)

savaronis, n.subg. and sp. SUBGaNOTYPE.-Posterior cranium, A M.17339. This
paper, Figs. 28, 28A. (Skulis only).]

M. (?Submeryceros) minor serpentinus, n.subsp.
TypEi.-Right ramus, F:A.M.31577. This paper, Fig. 44.

The listed F:A.M. and A.M. Sioux County collections include some
thirty-six rami with diastema preserved, twenty-seven partial and frag-
mental rami, five maxilke and nineteen partial skulls-in addition to
three hundred and seventy-one uncatalogued partial and fragmental rami
and fifty-one unlisted partial maxille. The rami fall in Size Groups
III-VI.

Size Group IIIA, Cosoryx furcatus, large var., is seen in the Garman
Loup Fork specimen (M.C.Z.10101) associated with large horn-core,
etc., on which William B. Scott (1890) based his reconstruction of Co-
soryx furcatus. This form is distinct in the elongation of the diastema
and the heaviness and straightness of the ramus, the proportionate
smallness of P2 and resulting shortness of the premolar relative to the
molar portion of the series. The form is evidenced at Snake Creek in
the lone ramus, here figured (Fig. 45), of the Princeton University Col-
lection (P.U.12117).

Size Groups IlIB and c remains are noteworthy for the extreme short-
ness and heaviness of the diastema, and are referred to C. (Paracosoryx)
wilsoni, n.subg. and sp. The teeth generally are extremely heavy-pro-
portioned relative to the size of the ramus though the P2 may be small.
The form is represented by a fine series of mandibular rami and a num-
ber of partial crania collected by Jack Wilson and party from- Long
Quarry. The rami are tentatively subdivided under B and c accord-
ing to heaviness of the teeth.

Size Group Iv rami, exhibiting a moderate-lengthed diastema and
relatively large p2, as exampled in the type specimen of Paracosoryx
sabulonis (Matthew and Cook), are held under that species. It is pos-
sible that the latter species may be represented as well by certain small
partial crania and horn-cores from the same area. The numerous rami
may be divided tentatively into size variations A and B. The actual
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postsymphysial distance of twenty measured specimens varies from 25
to 18 mm. The absence of any very notable gap in the series suggests
that such differences are largely a matter of individual variation. Com-
parison of the specimens is complicated on account of tooth wear and
the frequently broken condition of the diastema, absence of P2, etc.
The type ramus (A.M. 14109) falls within variation B.

The rare specimens of small Size Group vi are placed questionably in
Submeryceros. The horns, as noted above, are unknown. Size Group
vi, as exampled in a ramus and referred fragments, exhibits a diastema
that tends to be short, but premolars of relatively large size.

Ramoceros is so far unrecognized from Sioux County deposits. (Horns
of the genus are indicated alone in Nebraska collections by a horn and
horn fragment from Hitchcock County, and a horn fragment from Fair-
field Creek, Brown County. Paramoceros is known from Nebraska only
by the Dutch Creek, Brown County, horn specimen.)

The Sioux County mandibular remains are listed below:

SIZE GROUP iIIA-with long diastema and small P2.
Cosoryx furcatus, large var..

RAMUS
Example from Snake Creek area, locality 100OD:

Left ramus with symphy- P.U.12117
sis and p2-ma. (M+)-

Is very similar to-

This paper, Fig. 45.

[Partial mandible with M.C.Z.10101 Garman Loup Fork collec-
symphysis, P2-P4 alveoli, tion.
ml, m2 alveolus and mi; Skeleton figured by Scott,
left horn-core and possibly 1890, under Cosoryx furca-
associated ml, etc. tus referred.

This paper, Fig. 45 (ramus).]
(See Horn Section II, page 344; this Section, page 418; and Limb Section

IV, page 460.)

SIZE GROUPS IIIB AND c-with short diastema, heavy teeth and reduced p2.
C. (Paracosoryx) wilsoni, new subgenus and species, referred

(And see Horn Section II, page 351, and Limb Section IV, page 462.)

VARIATION B. Heavy.
SEVIEN RAMI

From Long Quarry, 1934-35:
Right ramus with /Is alveoli and p2-m,..................
Left ramus with /Is alveoli and p2-m3...................

Right ramus with /Is alveoli andp2-m,.
Left ramus with /Is alveoli and p2-m3....................
Left ramus with /Is and p2 alveoli, p3-ma.................
Right ramus with posterior symphysis, P2 alveolus and p3-m3.
Right fragment with symphysis, P2 alveolus and p3-m3....

(M)
(M+)

Fig. 37
(M)
(w)
(w)

(M)
(M)

F:A.M.
32005
31743

31744
31745
31746
31741
31748
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VARIATION C. Symphysis, compared to B, lighter and P2-P8 larger.
EIGHT RAMI

From Long Quarry, 1934-35:
Left ramus with /I and alveoli, p2-ms....................

Left ramus with symphysis, /Is alveoli and p2-m8..........
Left ramus withp2-m3............................

Right ramus with p2 alveolus and ps-m3..................
Right ramus with symphysis, /Is alveoli and p2-m3........
Right ramus with p3-ms and germs......................
Left ramus with diastema, P2 alveolus and p3-m3...........
Some one hundred and ninety-five unlisted additional man-

dibular rami or partial rami from the same locality, F:A.M.
Col.

Some forty unlisted immature rami or partial rami from the
same locality, F:A.M. Coil., including six rami with dp2-ms
(F:A.M.32482, A-E).

(M)
Fig. 37
(M)
(w)
(M)
(w+++)
(M)

(-M)

F:A.M.
32007

32008
32010
32011
32012
32006
32009

Smaller variation (actually Size Group iv) and suggesting P. sabulonis:
Left ramus with symphysis, /Is alveoli, P2 alveolus and

ps-m3........................................... (w) 32001

MAXLIA
Some seven partial maxillary series...................... 32477,A-F
Thirty-one mature and seven immature unlisted partial maxilliae, F:A.M. Coll.

SIZE GROUPS III-IV.
Paracosoryx sabulonis (Matthew and Cook), referred, or S. savaronis, referred

With moderate postsymphysial distance, and relatively large premolars. The
series of rami may be divided into two slightly larger and smaller variations, A and
B, the type falling into the latter. (See synonymy and referred horns, Horn Section
II, page 353; and limbs, Limb Section IV, page 462.)

VARIATION A. (S.G. IV.)
Seventeen from general Snake Creek area:

Right ramus with symphysis and p2-m3...........
Right ramus with symphysis and p2-m3...........
Right ramus with symphysis, P2 alveolus and p5-m5..
Right ramus with symphysis, P2 alveolus and p3-ma..
Left ramus with symphysis and p2-m3.
Right ramus with symphysis, P2 alveolus and pa-m3..
Right ramus with symphysis and p2-m3...........
Left ramus with symphysis, P2-p3 alveoli and p4-ms..
Right ramus with symphysis, P2-P3 alveoli and P4-

m3u........................................
Left ramus with symphysis, p2 alveolus and p3-ms.. .

(M+)
(w)
(M)
(w)

(w)

(w)

(w+)
(M+)
(w+) 1908

Fig. 44
(w++) 1908

A.M.
26882
26885
26880
26875
26879
26881
26876
26877
14110

14103
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Left ramus with symphysis and p2-m3 (ml br.)....
Left ramus with symphysis, P2-P3 alveoli and p4-mS..
Partial right ramus with p2-ms..................
Partial right ramus with P2 alveolus and ps-ms......
Partial left ramus with p2-m5....................
Partial right ramus with p2 alveolus and P-M3.....
Partial left ramus with P2 alveolus and ps-mr....

Seven from Quarry A, Sinclair Draw:
Right ramus with symphysis, P2 and ml alveoli, P3-

p4 and m-m3.........
Left ramus with symphysis, p2-ps alveoli and P4-m8..
Partial right ramus with p-m,..................
Partial left ramus with p2-m3....................
Left fragment with pg-m3..s....................
Partial right ramus with P2 alveolus and pg-8....
Left fragment with P2-Ps alveoli and p4-m1. (Note

"heel" in.).................................
Two from Quarry B:

Partial right ramus with p2-m3...................
Left fragment with p3(br.)-m3. (Note larger, and

"heel" Min.................................

(w+)
(w)
(M+)
(M+)
(w)
(w)
(w+)

(w+)
(w)
(M+)
(w)
(M)
(w+)

(w)

A.M.
1908 14110A

26878
1916 22751

26883
26887
26886

1916 22751

1916
1921
1921
1921
1921
1921

1921

22734
22743B
22743C
22743D
22743E
22743A

22743

(M) 1921 22744

(w+) 1921 22744A

Heavier variation (Size Group iii)-towards P. wilsoni, var. B:
Two from general Snake Creek area:
Right ramus with symphysis and p2-ms........... (w) 26890
Left ramus with symphysis, /I, P2 alveolus, ps-m3. . (A) 26891

Two from vicinity of Stonehouse Draw:
Right ramus with symphysis, P2 alveolus and ps-ms..

Right fragment with ps-m3......................

(M)
Fig. 44

1923 20530

(w) 1923 20530X

VARIATION B. (SIZE GROUP IV.) (Symphysis slighter.)
Six from general Snake Creek area:

Right ramus with sym- A.M.14109 1908.
physis and p2-m,. (M+) Figured by Matthew

[Type of P. sabulonis (Matthew and Cook).] Cook, 1909, Fig. 24;
paper, Fig. 44.

Right ramus with symphysis, P27-P alveoli, p4-mS (w) 1908 1
Partial right ramus with p2-ms................... (M+) 1908 2
Left ramus with partial symphysis and p2-m3 (M+) 1916 2
Partial left ramus withp2-ms. (M+) 1916 2'
Partial right ramus with P2 root and ps-ms (M) 2i

and
this

A.M.
4105
2409
2735
2751
6884

One from Quarry No. 6, Lower Snake Creek:
Right ramus with partial symphysis and P2-M..... (M+) 1926 22065

Fig. 44
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Variation (from Quarry B), larger and questioned-teeth towards P. wilsoni,
Size Group iII, var. C: A.M.

Right ramus with symphysis, P2 alveolus and p&-m3.. (A) 1921 22739
Right ramus with symphysis, Pa alveolus and P3-m3.. (A) 1921 22740
One hundred and thirty mature and six immature unlisted partial rami from

general Snake Creek area.
MAXILLE

Six from Snake Creek area:
Posterior half of skull with A.M.17339 1916.
horns and partial right Figured by Matthew, 1918,
maxilla with ml-m3. Fig. 18; this paper, Figs.

28, 28A.
(Type of Subparacosoryx savaronis, n.subg. and sp. See Horn Section II,

page 353.)
Right maxilla, p2-m3. (w)
Right maxilla, ps-m3. (w)
Left maxilla, p4-m3. (M+)
Right maxilla, ml-m3. (M+)
Left maxilla with dp3-m2.
Six unlisted maxillie and
numerous detached teeth.

A.M.26889
F:A.M.31388
A.M.22736
A.M.22737
A.M.20530

Quarry B, 1921.
Quarry B, 1921.
Vicinity of Stonehouse Draw,

1923.

SIZE GROUP v. Tentatively referred to these species.

Partial right ramus with
p2-m8. (w)
Left ramus with P2-Pa al-
veoli and p4-ma. (w)
Right fragment with ml
(br.)-m,.
Right fragment with m2-
Ms.

FOUR RAW
A.M.26888 From Snake Creek area.

F:A.M.32833 Vicinity of Greenside Quarry,
1935.

P.U.12133 From locality 1000D.

F:A.M.31576 From Quarry No. 7, W. Sin-
clair Draw.

UNALLOCATED IMMATUIRE SPECIMENS:
RAMI, IMMATURE

Fourteen from Snake Creek area:
Left fragment with dp2 F:A.M.31578
(root)-m2(erupting).
Right ramus with sym- A.M.22741
physis, pS, dp4, ml-mg
(erupting) and p4 germ.
Left ramus with symphy- A.M.22744
sis and dp4-mS(erupting).
Right fragment with dp8- A.M.14107
mS(erupting).
Right fragment with dp,- A.M.22743
mn(erupting).

Antelope Draw, 1933.

Quarry B, 1921.

Quarry B, 1921.

1908.

Quarry A, 1921.
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Left fragment with dpa-
ms(erupting).
Right ramus with dp3-ml.
Right ramus with sym-
physis and dp4-m1(erup-
ting).
Left fragment with dp4-
m,(erupting).
Right fragment, dp3-ml.
Left fragment, dp3-mi.
Right fragment, dp3-m1.

Left fragment, dp3-m1.
Left fragment, dp3-mi.

A.M.22742 1921.

A.M.22747 1916.
A.M.22747 1916.

A.M.14102 1908.

A.M.22744 Quarry B, 1921.
A.M.22752 Quarry A, 1921.
A.M.20530 Stonehouse Draw vicinity,

1923.
A.M.22751 1916.
A.M.21473 Olcott Hill, 1925.

SIZE GROUP VI.
(?)Submeryceros minor serpentinus, new subspecies

Diastema moderately short, premolars relatively large
TYPE.-Right ramus with F:A.M.31577 From E. Sinclair Draw, 1933.
symphysis and p2-mS. This paper, Fig. 44.
(M)

FoUR RAMI, ETC., TENTATIVELY REFERRED.-
One from vicinity of Stonehouse Draw:

Left fragment with ps(br.)-m2...............
A.M.

(w) 1923 20530A
One from Thistle Quarry: F:A.M.

Left p4-mS................................. (M+) 1935 31571
Two from general Snake Creek area:

Right fragment with ms......................
Detached mI and m3.........................

A.M.
(M) 1916 22749

1916 22749
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(4C) HITCHCOCK COUNTY LOCALITIES

SIZE GROUP III.
Cosoryx furcatus Leidy, referred

Partial ramus. A.M.8497 From Driftwood Creek, 1879.
Cope Collection.

(See top of cranium and horns under same number, Section II, page 344.
This paper, Figs. 28, 36.)

Merycodontine species, referred
Right ramus with partial A.M.8499 Cope Collection.
symphysis, p2 alveolus
and p3-m3. (M+)

Teeth seemingly taller and heavier, and symphysis longer than in Snake
Creek, Size Group III.

N.S.M.
Left ramus with symphysis and dpa-ml............................ 9-4-29
Right ramus with symphysis and ml............................ 9-4-29

(4D) DAWES COUNTY (GINN QUARRY)
SIZE GROUP IV.

C. (Paracosoryx) dawesensis, n.sp., referred
FOUR RAMI

Right mandibular ramus with diastema and p2(br.)-ma.
Three immature rami with dp2-ml...................

TWO MAXILLEM
Left maxilla with p2-m2...........................
Left p2 root-min ..................................
(See Horn Section II, page 354.)

SIZE GROUP VI.
(?)Submeryceros minor serpentinus, var.

ExAMPLE.-Right ramus with p4-mg and alveoli..........

F:B:A.M.
(w+) 32854

32854A-C

(m) 32853
(w) 32853A

(M) 33779

FIG. 47A. R. (Merriamoceros) coronatus (Merriam), ref., rev. (F:A.M.31144), from
Upper Steepside Quarry, Barstow, California. [Specimen unique in presence of p,
(dpi).]

XI1. (See page 437.)
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(5) Merycodontini Dentitions from California

(5A) BARSTOW LOCALITIES

Merriamoceros, Paracosoryx and Meryceros species
Figures 46, 47A and (in part) 35A, 47

Merycodontine partial mandibles and detached teeth occur from top
to bottom of the Barstow deposits. The present collection contains
some one hundred and twenty-eight listed rami, forty-one listed partial
maxillae, two hundred and forty-two unlisted partial rami, thirty-nine
unlisted partial maxille and numerous fragments. Were the diastemata
and the p2s more generally preserved, the task of determining the number
of forms present might be simpler. The rami, compared with those from
New Mexico, are shallower and have slenderer-compressed molars,
with less noticeably elongate crowns. Definite comparison may be
made only in the case of specimens with unworn m3s. Size Group ii
(single specimen) and Size Groups III, iv and v are present. There is
the usual difficulty in allocation of particular rami through overlap, the
smallest specimens of Size Group iII being approximated by the largest
of Size Group Iv.

The relative frequence of occurrence of horns and dentitions suggests
the allocation of the Barstow dentitions to Paracosoryx and Meryceros.
As Paracosoryx horns are encountered so far only in several restricted
quarries, the commoner of the rami from the same localities, which hap-
pen to exhibit a relatively moderate diastema and small P2, are referred
to this subgenus. Meryceros horns occur only in certain First Division
localities, and the subgenus is thought to be represented by ramal
specimens from the same localities that have a relatively moderate sym-
physis and large-tending P3-P4. (Paramoceros, based on horns of rare
occurrence from the Green Hills, is probably unrepresented by ramal
remains.) Merriamoceros is witnessed by a recently secured series of
rami with short diastema and large-proportioned p2 of Size Group iii
to iii-. The specimens were obtained, together with a fine collection of
horns, from the Steepside Quarry in the Green Hills, Barstow. The
mandibular characters recall smaller individuals of Paracosoryx from
Sioux County, Nebraska. (One unique specimen retains the pi.)

Thus specimens from the Mojave, unlike those from New Mexico and
northern Nebraska, include evidence of forms with short-proportioned
diastema, such as occurs among the Sioux County, Nebraska, remains.

Size Group ii is exampled by a partial ramus from an indefinite
horizon.

Size Group iii is represented by:
Specimens from Steepside Quarry in the Green Hills, see above.
Rami from Skyline and New Year Quarries that exhibit relatively

short premolar versus molar series and moderately long diastemata.
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Small Skyline F:A.M.31042 closely resembles New Year F:A.M.
32043. The rami are believed to represent the same Paracosoryx
as seen in the horns from these quarries.

Specimens from Hemicyon Stratum, North End, White Opera-
tion, Leader and Hidden Hollow Quarries tend to taller crowns.
Specimen F:A.M.31054, Hemicyon Stratum, is larger and has rela-
tively larger P3-P4 than most specimens from this locality. It is
apparent that the difference in crown height is due in measure to
age-and more unworn dentitions are needed. The specimens of this
paragraph are believed to represent Meryceros joraki, the horns of
which occur at the same localities.

A ramus from MIanix (F:A.M.31027) that is unique in its notably
reduced P3-P4 and prominent m3 talonid.

Rami from the Green Hills, certain of which exhibit a P3-P4 that
seem large relative to the molars (F:A.M.31057, 31062, 31061,
31064).
Size Group iv is exampled by specimens with a premolar-molar

series of apparently average proportions and diastema of moderate
length, from the First, Second, Third and Fourth Divisions.

Size Group v is well represented in the Barstow area, Third Division.
The premolars are large relative to the molars (the lower premolars being
larger-proportioned than in Size Group iv).

Unfortunately the examples from the various localities which exhibit
larger and smaller premolars, except in a few cases, have the diastema
incomplete. Were the Barstow specimens better preserved it is possible
that the same might generally be subdivided, as in the case of certain
Green Hills specimens (Size Group IIIF), between specimens with smaller
premolars and longer-tending diastema (F:A.M.31055 and 31056) and
specimens with larger premolars and shorter-tending diastema (F:A.M.
31057 and 31059). A similar variation occurs in the case of certain Steep-
side Quarry specimens (Size Group iii, F:A.M.31038 having shorter dia-
stema and larger premolars than F:A.M.31019). Smaller specimens
with relatively small premolars and larger specimens with relatively
large premolars (diastema lacking) may be cited in the case of several
localities, as follows:

(A) WITH SMALL (B) WITH LARGER
PREMOLARS PREMOLARS

F:A.M. F:A.M.
EXAMPLED FROM: SIzu GRouP NUMBER NuMBER

Skyline Quarry ....... IIIA 31041 31040
New Year Quarry .... IIIAA 32034 32042

32045
32043

Hemicyon Stratum .. IIIB 31071 31072
31073 31076

White Operation...... IIID 31053 31049
Valley View Quarry... IVA 31090 31092
Second Division .. . IVB 31089 31096
Third Division ....... IVC 31095 31063

31094 31081
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The Barstow dentitions, including some one hundred and twenty-eight
rami and forty-one maxillary specimens (exclusive of unlisted frag-
ments), may be listed according to locality and size groups, as follows:

SIZE GROUP II-represented by a single fragment from an indefinite area.

Left fragment with p4-m,.......................
F:A.M.

(w) 1923 31026

SIZE GROUP iiI-is relatively common and includes examples of Merriamoceros, Para-
cosoryx and Meryceros.

III- TO *IV.
R. (Merriamoceros) coronatus (Merriam), referred

Eleven from Steepside Quarry, 1936:
RAMI

Right ramus with symphysis and pa-mi ............... (w)
Fig. 35A

Right ramus with diastema and p2-Min3..... (M)
Fig. 35A

Left. ramus with posterior symphysis and p2-m3........ (w+)
Right ramus with symphysis and p2-ma............... (w)
Left ramus with symphysis, P2 alveolus and p3-m3...... (M+)
Left ramus with symphysis, p2 alveolus and pa-ma...... (M+)
Left ramus with symphysis and pa(br.)-ma.(w++)
Right-ramus with P2, p3(br.) and p4-m3..............................(w)
Right ramus with posterior symphysis, p2 root, p3-ma(br.). (w+)
Left ramus with p2-ma.............................. (m+)
Left ramus with p2-ma.............................. (w+)
Seventy-one fragmental rami and twenty-five partial maxillae, F:A.M.
Right ramus with pi-m, (collected 1937, not included in (w)

count)...................................... Fig. 47A

F:A.M.
*31019

31020

31019E
31038
31038A

*31019F
31019D
*31019G
31019C
31019A
31019B

Coi.
31144

mA.

C. (Paracosoryx) alticorni, n.sp., referred
Fourteen from Skyline Quarry:

ELEVEN RIl
Larger:

Left ramus with symphysis, ps alveolus and pa-ms (M+)
Right fragment with p2-pa alveoli and p4-m... (w)
Left fragment with m,(br.)-m ................ (w)
Left fragment with ml-ma.................... (w+)

SmaUer:
Left ramus with symphysis, ps alveolus and pa-ma (M)
(br.)..................................... Fig. 47

Partial mandible with P2 alveolus and pa-mi . (M+)
Partial left ramus withpm-ms..(M+)

Fig. 47

1933 31040
1933 31044
1933 31039

31028

1933 31041

1933 31042
1933 31043
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Right fragment with p2 alveolus, p3(br.)-m3 (br.).
Right fragment with pa(br.)-ma.
Partial right ramus with ma...................
Left fragment with p2-m2.....................
Ten unlisted partial rami, F:A.M. Coil.

THREE MAXILLE
Left maxilla with p2-m3.....................
Right maxilla with p4-m3.....................
Right maxilla with p4-m2.....................
Two unlisted immature partial maxillas, F:A.M. Coll.

(w) 1933
(w) 1933
(M) 1933
(w) 1933

F:A.M.
31045
31046
31047
31048

(w) 1932-33 32024
(w) 1932-33 32025
(w) 1933 32026

IIIAA-.

(?)C. (Paracosoryx) alticornis, var. (or Cosoryx species)
Thirteen from New Year Quarry, 1934 (/ms tending small):

ELEVEN RAMI

Partial right ramus with p2-m3. (See right maxilla below.). (M+)
Partial left ramus with p2-ms............................ (M+)
Partial right ramus with p,-m3.......................... (M)
Partial right ramus with P2 alveolus, p,-ms ............. . (w)
Right fragment with p2-ms (ml br.)...................... (M)
Right fragment with p2 alveolus, p3-m3................... (w+)
Right fragment with p4-m3.............................. (A)
Right fragment with p2 alveolus, p3-m3................... (M)
Right fragment with p4-m3.............................. (A)
Left fragment with p2-ms (ml and m8br.).(M+)
Right fragment with p2(br.)-m2.......................... (M+)
Three unlisted partial rami, F:A.M. Coil.

FOUR MAXILLE
Partial left maxilla with p3-m3..........................
Partial right maxilla with p2-m2........................
Right maxilla with p2-m3. (See right ramus above.).......

One from First Division, 1924:
Partial left maxilla with m2-M3.........................

(A) 32035
(A) 32036
(M+) 32034

(M+) 31819

IIIB-EEE. Meryceros joraki, n.sp., referred (in part)
1IIB.

Nineteen from the Hemicyon Stratum:
ELEVEN RAMI

Larger:
Left fragment with p2-m, (with larger p4).........

Partial left ramus with Pa-P3 alveoli and p4-ma (m2,
m3 br.).....................................

Right fragment with m2-m3.....................
Right fragment with m2(br.)-mn.................

(M)
Fig. 47

(M)
Fig. 47
(M+)
(w)

1930

1931

1924
1926

32034
32042
32043
32044
32045
32046
32047
31068
31069
32040
32041

31054

31072

31030
31031
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Right fragment with p4-m3......................
Right fragment with m2-ma(br.)................

Smaller (possibly Size Group Iv):
Partial right ramus with p2 alveolus and ps-m ....
Right fragment with p2 alveolus and p-m3........
Right fragment with ps-m......................
Left fragment with p4-mn.......................
Right fragment with p4(br.)-m3.................

SKULL
Major portion of skull with dentition and right horn.

(Type of Meryceros joraki, n.sp.-see Horn
Section II, page 368.)

SEVEN MAXILL&M
Left maxilla with p2-m2.......................
Left maxilla with p3-m3........................
Left maxilla with p3-m3........................
Right maxilla with p2-p4 and m2-m3.............
Right maxilLa with p4-m3.......................
Right maxilla with p4-m.......................
Left maxilla with dp3-m2......................

IlIC.
Nine from North End (Iv*):

FIVE RAAMI
Partial right ramus with p2 alveolus and P-M3.....
Partial right ramus with ps alveolus and p.m3....
Left fragment with p4-m,.......................
Left fragment with p-m.............
Left fragment with p2-m2.......................

FOUIR MAXILLE
Partial palate with p4-m3.......................
Right maxilla with p-m3......................
Right maxilla with mL-m3......................
Left maxilla with p4-m3........................

(M+)
(w+)

(M+)
(M)

(M)
(M+)
(w)

1927
F:A.M.
31075
31078

1931 31071
1926 31073
1926 31074

31076
1926 31077

(w) 1926
Figs. 28, 28A

(M+)
(M)

(M+)
(w)
(M)
(M)

(M)
Fig. 46
(M+)
(M)
(M)
(M+)

Fig. 46

(M+)
(A)
(w)
(w)

31163

1926 31820
31821

1930 31822
1926 31823
1923 31824
1923 31825
1926 31826

1931

1930
1930
1931
1931

*31032

*31033
31034
*31035
31036

1930 32020
1931 32021
1930 32022
1930 32023

IUD.

Twelve from White Operation:
FIVE RAI

Larger:
Left ramus with symphysis, p2-p. alveoli and p4-
m,.......................................

Right fragment with p2 alveolus, p,,m,.

Partial right ramus with p2(br.)-m3 (mI br.).

(M+)
Fig. 47
(M+)

Fig. 47
(w)

1930

1927

1930

31049

31050

31051
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Left fragment with pa-m .....................
Smaller:

Left fragment with P8-In.....................

SEVEN MAXILLI
Partial palate with p3-m2.....................
Left maxilla with p4-m3......................
Right maxilla with m2-m8....................
Right maxilla with m2-m3....................
Left maxilla with m1-m3.....................
Right maxilUa with m2-m....................
Right maxilla with m2-ms....................

[Vol. LXIX

F:A.M.
(w) 1930 31053

(M+) 1927 31052

(w)
(w)
(M++)
(W+)
(w)
(w)
(W)

32027
32028
32029
32030

1927 32031
1927 32032
1927 32033

IIIE.
Seventeen from Leader Quarry, 1935, collected by Jack Wilson's party:

ELEVEN RAMI

Larger:
Left fragment with p2 alveolus and p,-m3(br.).............
Right fragment with p4-m,..............................
Left fragment with p3-m,(br.)..........................
Right fragment with pr-mr..............................
Left fragment with p3-m,...............................

Smaller:
Left fragment with p2-m8...............................
Right fragment with p2-ps alveoli and p4-m(br.)..........
Left fragment with p4(br.)-ma..........................
Left fragment with ps-m...............................
Right fragment with p4-m,..............................
Right fragment with P2 alveolus and p-m3..

SIX MAXILLM
Left maxilla with p'-ms...............................
Right maxilla with p2-m'...............................
Left maxilla with p'-m3................................
Left maxilla with p'-m'................................
Left fragment with p3-m2...............................
Left fragment with p-mS...............................

(A)
(A)
(w+)
(w+)
(w+)

(w)
(M)
(M)
(M)
(M)
(M)

(M)
(w)
(M+)
(M)
(A)
(M+)

RAMI

Two from Hidden Hollow Quarry, 1935, coUected by Jack Wilson's party:
Right ramus with symphysis andp,-m,.(w)
Left fragment with pr-M3............................... (M)

32801
32801A
32801B
32802C
32802E

32802
32802A
32802B
32802D
32802F
32803

32805
32805A
32805B
32805C
32805D
32805E

31845
31846

IIIEE.

AAn
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IUEEE.
One from the vicinity of Manix:

Right fragment with p2 alveolus and pa-mr. (Note
"heel" of ma................................

iiIF. (Meryceros joraki, var.)
Twenty-two from the Green Hills:

EIGEHTEEN RAMI

Larger:
Left fragment with p2-ll.......................

Smaller:
Mandible with symphysis, p2, p3 alveolus and p4-ma.

Right ramus with symphysis, p2 alveolus and pa-m3

Right ramus with symphysis and p2-m.

Right ramus with symphysis and ps-mn...........
Partial left ramus with p2 alveolus, pa and ml-mg..
Right fragment with p2-ma......................
Right fragment with ps-ma......................
Left fragment with p2-ma.......................
Left fragment with p4-ma (ml br.)...............
Right fragment with p4br.)-m,.
Left fragment with p4-m2.......................
Left fragment with m2-mI......................
Partial left ramus with pg alveolus and pa-ma......
Left fragment with pa-ma.......................
Right fragment with p2-pa alveoli and p4-ma(br.)....
Partial left ramus with p2-pa alveoli and p-ma(br.).
Right fragment with ml-m,.....................

FOUR MAXIIIE
Larger:
Right maxilla with pS ma.......................
Left maxilla with p4ma........................

Smaller:
Right maxilla with p2lma......................
Right maxilla with p4-m3.......................

F:A.M.
(w) 1932 31027

(w+) 1931 31029

(M+) 1930
Fig. 47
(M+) 1931
Fig. 46
(M+) 1931
Fig. 47
(w+) 1931
(M) 1930
(M+) 1929
(M+) 1930
(M+) 1931
(w) 1930
(w+) 1930
(w+) 1930
(w+) 1930
(M+) 1930
(M+) 1930
(M+) 1930
(A) 1930
(A) 1928

31055

31056

31057

31058
31059
31060
31061
31062
31064
31065
31066
31067
31084
31085
31086
31087
31088

(M) 1930 31812
(M+) 1930 31813

(M) 1932 31814
(M+) 1932 31815

SIZE GROUP IV-is well represented by mandibular specimens here referred tenta-
tively to Meryceroe joraki (A-D); and to (?)Merriamoceros coronatus, var. (E):

A.

RAW
Three from Valley View Quarry:

Partial right ramus with pa alveolus and pr-ma.... (M) 1933 31090
Fig. 46
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Partial left ramus with p2-mn...................
Right fragment with P2-P8 alveoli and p4-m,(br.)....

Five from Second Division:
Mandible with symphysis and p2-mi.............
Left fragment with p4-m2. (See possibly associated
horn referred to Meryceros joraki, n.sp., Horn
Section II, page 369. This paper, Fig. 39.)......

Left fragment with P2 alveolus and pa-ma(br.).....
Left fragment with P2 alveolus and p9-m3.........
Left fragment with p3 alveolus and p4-ms(br.).....

MAXILLZ
Two from indefinite locality:

Right maxilla with mL-m......................
Left maxilla with mt-m3.......................

(w)
(M)

(M+)
Fig. 46

(w+)
(w)
(M)
(M+)

(M+)
(M)

F:A.M.
1933 31092
1933 31091

1928

1927
1927
1928
1928

31079

31162
31089
31096
31063

?1932 31817
1931 31818

c.
RAMI

Three from Third Division:
Right ramus with symphysis, p2-p8 alveoli and
p4-m......................................

Right fragment with p2-pa alveoli and p4-ma......

Right fragment with pa-ma(br.).................

D.
MANDIBLE

One from Fourth Division:
Partial mandible with p4(br.)-ma................

(w+)
(M+)

Fig. 46
(w)

(w)
Fig. 46

1926 31080
1926 31081

1926 31082

1929 31083

E.

RAMI
Two from Yermo Quarry:

Right fragment with m2-ma............... ...... (w) 1932 31093
Right fragment with dp3-ml.................... 1932 31098I

One hundred and fifty-eight mature and immature unlisted partial rami, twelve
unlisted partial maxillas and numerous smaller fragments, F:A.M. Coil.
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SIZE GROUP V. (Tentatively referred to M. joraki, may represent separate form.)
R L FRAGMENTS

Three from Third Division, 1926: F:A.M.
Left fragment with p3-m3............................ (w) 31094
Left fragment withpa-m3.. (M+) 31095

Fig. 46
Right fragment with P3 alveolus and p4-m3(br.)......... (M+) 31097

SIZE GROUPS III-V.
TWENTY-THREE RAMI, IMATURE

(?)C. (Paracosoryx) alticormis, n.sp., referred
Five from Skyline Quarry, 1933:

Left fragment with dpl-m2...................................... 31098C
Partial right ramus with dp3-mi................................. 31098D
Right fragment with dp:-m1.................................... 31098E
Right fragment with dp4-ml.................................... 31098F
Left fragment with dp4-ml...................................... 31098G

One from May Day Quarry, 1934:
Partial left ramus with dp2-m1.................................. 31098H

(?)C. (Paracosoryx) alticornis, var., referred
Six from New Year Quarry, 1934:

Left ramus with symphysis and dpt-m1........................... 31099F
Partial right ramus with dp8-m1................................. 31099G
Partial left ramus with dpt-m1.................................. 31099H
Partial right ramus with dp4-m1................................. 31099I
Right fragment with dp4-ml.................... ................ 31099J
Right fragment with dp2-m1.................................... 31099K

(?)Meryceros joraki, n.sp., referred
Five from White Operation, 1927:

Right fragment with dp4-m1..................................... 31099A
Right fragment with dps-m1.................................... 31099B
Right fragment with dpg-m1.................................... 31099C
Right fragment with dp4........................................ 31099D
Left fragment with dp4-m1...................................... 31099E

Four from Leader Quarry, 1935 (approximating Size Group in):
Right fragment with dps-m2(erupting)............................ 32804
Left fragment with dp3-m1....................................... 32804A
Two smaller fragments ......................................... 32804B, C

Two from Lower Green Hills, 1931:
Right fragment with dpg-m2.................................... 31098A
Left fragment with dp4-m2...................................... 31098B

MAXILLA, IMMATURE
One from the Green Hills, 1930:

Left maxilla with dp4-m2....................................... 31816
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(5B) RICARDO PLIOCENE LOCALITIES

C. (Paracosoryx) furlongi, referred

(See synonymy under same, Horn Section II, page 348)
Figure (in part) 47

The type of the above species is a skull in the collection of the Uni-
versity of California (see p. 349). The several here listed fragments
were collected by Joseph Rak while passing through Ricardo Canyon,
November 15, 1923. The specimens (see unworn in3, F:A.M.31859)
differ from the earlier remains from Barstow in the greater height of the
crowns. The p4 (see unworn fragment, F:A.M.31857) seems to have
been very large.

SIZE GROUP III.
RAW F:A.M.

Right fragment with m2-ms ............ (w) 31856
Right fragment with p-m1 ... (M) 31857
Left fragment with mi-m2 ............ (M+) 31855
Detached right m3 .. ......... Fig. 47 (M) 31859
Detached right ms..................................... (M+) 31858

Immature:
Left fragment with dp4-mi.............................. 31860
Right fragment with dp4................................ 31860B

SKULL
TYPE.-Partial cranium U.C.26795 Figured by Furlong, 1927, P1.

with tall horn-cores, max- xv, Fig. 3; Pl. xxvi, Fig.
illary series, ramus, etc. 1; and P1. xxvii, Fig. 4.

(See associated metatarsus, Limb Section IV, page 462.)

FIG. 48. Late Tertiary Antilocaprini and Merycodontini, relative size of meta-
podials.

X i. Brackets indicate limbs assigned to a single species.
Col.M.219, (?)Texoceros vaughani, questionably ref., right metatarsus, from Yuma

County, Colorado.
(See Limb Size Group x, pages 507, 518.)
F:A.M.31513, (?)Plioceros var., left metacarpus, from Beaver Creek, Kansas.
(See Limb Size Group i-, pages 497, 517.)
F:A.M.31671 and 31672, Texoceros guymonensis, n.sp., ref., left metacarpus

and right metatarsus, from Guymon, Oklahoma.
(See Limb Size Group iI, page 518.)

(Continued on next page)
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(6) Dentitions from Nevada and Oregon

Paracosoryx and Meryceros species

As noted in preceding pages of the Horn Section, the following four
species have been based on mandibular rami: two from the vicinity of
Tonopah and one from High Rock Canyon, Nevada, and one from Skull
Spring, Oregon.
Two species from the vicinity of Tonopah, Nevada, in the collections of the Cali-

fornia Institute of Technology:
C. (Paracosoryx) loxocerus (Furlong).

TYPE.-Right ramus, C.I.T.1301.

Meryceros hookwayi (Furlong).
TYPE.-Right pa-ma, C.I.T.1257.

One species from High Rock Canyon, Nevada, in the collections of the University of
California:
(?)C. (Paracosoryx) nevadensis (Merriam).

TYPE.-Left fragment with mn-ma, U.C.12608.

One species from Skull Spring Miocene, Oregon, in the collections of the California
Institute of Technology:
(?)C. (Paracosoryx) species (Gazin).

EXAMPLE.-Right fragment of immature ramus, C.I.T. 383.

FIG. 48 (continued).
F:A.M.31592, Ramoceros ramosus (Cope), ref., left metacarpus and right meta-

tarsus, from Lower Pojuaque Bluffs, New Mexico.
(See also Figs. 25B [partial manual, 28, 28A, 29, 30 [cranium and horns] and Limb Size

Group ii, page 453.)
F:A.M.31512A and 31514, R. (Paramoceros) kansanus, n.sp., ref., left metacarpus

and metatarsus, and left metacarpus, from Kansas.
(See Limb Size Group ii-, page 455.)
F:A.M.31719 and 31721, (?)R., C. or M. species, right metacarpus and left

metatarsus, from New Mexico.
(See Limb Size Group iII, page 457.)
F:A.M.31942, Plioceros dehlini, n.sp., (?)ref., right metacarpus and metatarsus,

from Keya Paha County, Nebraska.
(See Limb Size Group iII, page 516.)
N.S.M.2-5-8-30, Proantilocapra platyconea Barbour and Schultz, left meta-

carpus and right metatarsus of genotype, from Cherry County, Nebraska.
(See also Fig. 50 [partial skull and ramus] and Limb Size Group III-, pages 510, 519.)

A.M.9475 (?)Cosoryx furcatus, var. or subsp., ref., right metacarpus and meta-
tarsus, from dedar Creek, Colorado.

(See also Fig. 25B [partial manual and Limb Size Group Iv+, page 461.)

F:A.M.31731, (?)Submeryceros minimus, var., left metacarpus, from New Mexico.
(See Limb Size Group v, page 467.)
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SECTION IV.-MERYCODONTINI LIMB ELEMENTS

Figures 48A and (in part) 25B, 38, 48

Statement

The Merycodontine limbs are definitely of slender elongate Antilo-
caprine form. Metapodials allocated to the division vary in size from
smaller specimens of the dimensions of the Lower Miocene Aletomeryx
"marshi" to larger specimens which approximate in length the smaller
individuals of the Pliocerotinae. The metapodial lengths are equivalent
to Size Groups II-v of the joint Merycodontini-Blastomerycini series.
Unfortunately, little associated skeletal material is so far available. The
nearest to a complete skeleton' associated with skull and dentition is that
of the Ramoceros osborni type. Other cases of associated limbs are
exampled by the elements accompanying Paramoceros kansanus, F:A.M.
31512 and 31512A; Paramoceros, F:A.M.31555, from Dutch Creek; and
immature Cosoryx, F:A.M.32450, from Gordon Creek, Nebraska.

The limb proportions of the Ramoceros osborni type skeleton, Size
Group Iv+, though somewhat slighter, tend to approximate Aletomeryx
marshi. While in the Merycodontines the proximal ends of the splint
bones apparently tend to be fused and retained, there is an unfortunate
meagerness of evidence' as to the definite retention or loss of the distal
splints and phalanges. (The splints and phalanges shown in the R.
osborni type specimen are of plaster.) While lateral phalanges are re-
tained in one of the Colorado metacarpi (A.M.9475) formerly referred to
R. osborni (now tentatively transferred to Cosoryx), there is no evidence
of the distal splints themselves ever having been present. Though the
dimensions of the R. osborni radius approximate those of the genotype of
Proantilocapra Barbour and Schultz, the humerus, metacarpus and meta-
tarsus, interestingly enough, are less elongate than in Proantilocapra. It
is recalled that associated limbs from New Mexico, referred in a previous
section of the report to (?)Longirostromeryx blicki, exhibit a lone lateral
phalanx, and that the type of Parablastomeryx gregorii shows the fused
proximal and detached distal remnants of the lateral metacarpals as well
as complete lateral phalanges. Different-sized examples of Merycodon-
tine metapodials are illustrated (Fig. 48) in conjunction with specimens
of Ramoceros ramosus, of Paramoceros kansanus and of "Proantilocapra."
(Also see Merycodontini and Blastomerycini comparative limb measure-
ments and ratios of Table IX, following page.)

1 The beautifully preserved skeleton of an immature individual of Paracosoryx wilsoni secured
at the close of the 1936 field season from Long Quarry, Sioux County, Nebraska, by the Jack Wilson
party, exhibits the retention of splints and lateral phalanges in the manus. (F:A.M.33789, Figs.
25B and 48A.)
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TABLE IX-Continued
ADDITIONAL RATIOS

451
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F:A.M.31360 .............. 96 85 79 88 78
F:A.M.31592. ......... . 89
F:A.M.31512 .......... . 84 84 75
N.S.M.19-19-9-34 85 74
F:A.M.32101 81 81 89
A.M.13822 84 76
N.S.M.2-5-8-30 ....... .... 92 79 88
A.M.9476 ................. 88 (82) (74) 90 (70)
F:A.M.32369 86 77 91
F:A.M.31530 .............. (104) 90 77 82 (73)
A.M.20548................ 114 81 79

The referred limb elements from the several areas are representative
of the following Limb Size Groups:

LIMB SIZE GROUPS
(1) New Mexico...............................
(2) Colorado..................................
(3) South Dakota, Kansas and Montana..........
(4) Nebraska:

Brown, Keya Paha and Cherry Counties....
Sioux County.............................

(5) California:
Barstow................................
Ricardo.................................

I1

II-

II
II-

III IV V
IV+

III

III IV V
IV,IV+ V

III IV
II-

Species Relisted
Twenty-two or more species and subspecies seem to be represented

by limb elements; where the association is definite, the species are
starred. (Numbers in parentheses refer to species in Horn Section II
compare species summary, page 317. See Figs. 48A and [in part 1 25B,
38, 48, and Measurement Table IX.)

* = elements associated with horns or dentitions

Ramoceros, NEW GENUS
*(1) R. ramosus (Cope), referred, from New Mexico. This paper, Figs. 25B, 48

(F:A.M.31592).
[Limb Size Group I.]

*(3) R. osborni (Matthew), from Pawnee Creek, Colorado.
[Limb Size Group IV+. ]

Species (2) and (4) are not represented by limbs.
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Paramoceros, NEW SUBGENUS
*(6) R. (P.) howardce, referred, from Dutch Creek, Brown County, Nebraska.

[Limb Size Group III.1
*(7) R. (P.) kansanus8 n.sp., referred, from Kansas. This paper, Fig. 48 (F:A.M.315121 and 31514).

[Limb Size Group II-. ]
Species (5), (8) and (9) are not represented by limbs.

Merriamoceros, NEW SUBGENUS
(10) R. (M.) coronatus (Merriam), referred, from Barstow, California.

[Limb Size Group iv. ]
Cosoryx LEIDY (AND Subcosoryx, NEW SUBGENUS)

(1) C. (S.) cerroensis, n.subg. and sp., from New Mexico. This paper, Fig. 38
(F:A.M.32971 and 32974).
Limb Size Groups III and iv.]

*(2) (?)C. ilfonsen, n.sp., referred, from San Ildefonso, New Mexico.
[Limb Size Group III.]

*(2x) (?)R., C. and, or, M. species, from New Mexico. This paper, Fig. 48 (F:A.M.
31719 and 31721).
[Limb Size Groups iII and iv.]

*(3, in part) C. furcatus Leidy, referred, from Cherry and Brown Counties, Nebraska.
This paper, Fig. 25B (N.S.M.59-4-7-34).
[Limb Size Groups iv and v.1

*(3, in part) C. furcatus, large var., from Garman Loup Fork Collection, Nebraska.
[Limb Size Group II. ]

(5) (?)C. furcatus, var. or subsp., referred, from Little White River, South Dakota.
[Limb Size Group III.]

(6a) (?)C. agilis Douglass, from Madison Valley Beds, Montana.
[Limb Size Group uncertain, immature. ]

(7) (?)C. furcatus, var. or subsp., referred, from Colorado. This paper, Figs. 25B, 48
(A.M.9475).
[Limb Size Group iv+. ]

Species (4), (6) and (6b) are not represented by limbs.
Paracosoryx, NEW SUBGENUS [AND (?)Subparacosoryx, NEW sUIBGENUSJ

(8) C. (P.) alticonis, n.sp., referred, from Barstow, California.
[Limb Size Group III. ]

*(9) C. (P.) furlongi, n.sp., from Ricardo, California.
[Limb Size Group II-.]

(13) C. (P.) uilsoni, n.subg. and sp., referred, from Antelope Draw, Sioux County,
Nebraska. This paper, Figs. 25B (F:A.M.32479A, 33789), 48A
(F:A.M.33789).
[Limb Size Groups iv and v.]

(14a) (?)C. (P.) sabulonis (Matthew and Cook), and possibly (14) (?)C. (S.)
savaronis, n.subg. and sp., referred, from Sioux County, Nebraska.
[Limb Size Group iv+.]

(14b) (?)C. (P.) species, from Sioux County, Nebraska.
[Limb Size Group II-. ]

Species (8a), (10), (11), (lla), (llb), (12), (15) and (16) are not represented by
limbs.

Meryceros, NEW GENUS
(3) M. nenzelensis, n.sp., referred, from Nenzel Quarry, Cherry County, Nebraska.

[Limb Size Groups II and iI.]
(4a) M. warreni johnsoni, n.subsp., referred, from Crookston Bridge Quarry,

and (4a') var. from Valentine Quarry A, Cherry County, Nebraska.
This paper, Fig. 25B (N.S.M.23-6-8-30).
[Limb Size Groups II to v.1
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(6) (?)M. joraki, n.sp., referred, from Barstow, California.
[Limb Size Groups iII and iv. ]

Species (1), (2), (4), (4b), (5) and (7) are not represented by limbs.

Submeryceros, NEW SUBGENUS
(10) (?)S. minimus, var., from New Mexico. This paper, Fig. 48 (F:A.M.31731).

[Limb Size Group v.]
Species (8), (9), (9a) and (9b) are not represented by limbs.

Detailed Lists of Limb Elements of the Above Genera and Species

Ramoceros, NEW GENUS
LimB sIZE GROIuP II.

(1) R. ramosus (Cope), referred
From New Mexico

Limb elements are exampled by four referred partial skeletons (two of which are
associated with dentition) and etc. detached bones:

Partial right and left hu- F:A.M.31592 From Lower Pojuaque Bluffs.
merus, partial radius, left This paper, Figs. 25B (partial
manus: metacarpus, two nu) 48(eft metacarpus
1st, two 2d, two 3d pha- and right metatarsus).
langes; partial right and
distal four-fifths left
tibia, right pes: tarsus,
metatarsus, two 1st pha-
langes; left pes: tarsus,
metatarsus (broken), two
1st phalanges.

(See associated posterior one-half of skull, left maxilla and left ramus, Horn
Section II, page 324; Dentition Section III, page 399. This paper, Figs. 28,
28A, 29, 30 [cranium and horns].)

Distal four-fifths right and F:A.M.30941 From Pojuaque Bluffs, 1929.
one-half left humerus,
fragments of right and left
radii, left and distal four-
fifths right metacarpus
three 1st phalanges, distal
one-half left femur, left,
190 mm., and distal three-
fourths right tibia, right
tarsus, proximal portions
left and right metatarsi.

(See associated partial left maxilla and partial mandible, Dentition Section
III, page 399.)

Distal two-thirds left hu-
merus, distal one-half
metacarpus, two partial
tibise, calcaneum, distal
three-fourths and two-
thirds metatarsus.

F:A.M.31698 From N. Pojuaque Bluffs,
1928.
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Immature:
Distal one-fourth left hu-
merus, proximal one-fifth
radius and ulna, right and
left metacarpi, nearly
complete femur, distal
one-fourth right tibia, left
and proximal two-thirds
right metatarsus, right
calcaneum and astragalus,
and partial left calcaneum.

F:A.M.31697 From N. Pojuaque Bluffs,
1928.

Etc. detached limb elements:
Distal four-fifths right hu-
merus.
Distal one-half right hu-
merus.
Right radius, 136 mm.
Left radius, 140 mm.
Nearly complete right ra-
dius.
Right metacarpus,138mm.
Left metacarpus, 130 mm.
Distal one-third right tibia.
Left metatarsus, 146 mm.
Right metatarsus, 152mm.

F:A.M.31699

F:A.M.31699A

F:A.M.31702
F:A.M.31701
F:A.M.31703

F:A.M.31704
F:A.M.31705
F:A.M.31707A
F:A.M.31707
F:A.M.31708

From Espanola area, 1926.

From Espanola area, 1926.

From Santa F6 area, 1924.
From Santa Cruz, 1927.
From an indefinite area.

From Santa Clara, 1931.
From Santa Fe area, 1924.
From Santa F6 area.
From Santa F6 area, 1927.
Santa Cruz, 1st wash, 1928.

LI SIZE GROUP IV+.
(3) R. osborni (Matthew)

From Pawnee Creek, Colorado
GENOTYPE (in part).-Skeletal A.M.9476 From Cedar Creek, 1901.

elements, including: right Figured by Matthew, 1904,
and distal three-fourths P1. iII and Text-Figs. 9-13,
left humerus, both ulno- 15.
radii, carpi and metacarpi
two 1st, two 2d and one 3d
phalanges of right manus;
two 1st, two 2d and one 3d
phalanges of left manus;
partial pelvis, distal one-
fifth right and two-thirds
left tibia, both tarsi and
metatarsi; two 1st, two 2d
and two 3d phalanges of
right pes; two 1st, two 2d
and two 3d phalanges of
left pes; several vertebrse.

(No evidence of lateral phalanges-supplied in mount in plaster.)
(See associated partial skull and ramus, Horn Section II, page 328; Den-

tition Section III, page 406. This paper, Figs. 28, 28A [skull], 48 [ramus].)
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Paramoceros, NEW SUBGENUS

LimB SIZE GROUP III.
(6) R. (P.) howardie, referred

From Dutch Creek, Brown County, Nebraska
Left humerus, nearly com- F:A.M.31555 i mile from head of Dutch
plete right and three- Creek, 1929.
fourths left radius, distal
one-third metacarpus,
proximal one-half right
femur, nearly complete
right tibia, right calca-
neum and astragalus,
proximal two-thirds right
metatarsus, etc. detached
phalanges.

(See associated partial ramus, Dentition Section III, page 413.)

LImB SIZE GROUP II-.
(7) R. (P.) kansanus, n.sp., referred

From Kansas
Astragalus and 1st pha- F:A.M.31510 From M. F. Frake's ranch, 16
lanx. miles S.E. of Trenton, Ne-

braska, 1933.
(See questionably associated type horn, Section II, page 331.)

Left humerus; right hu- F:A.M.31512 From north fork of Sappa
merus, radius and ulna ar- Creek, N.W. of Achilles,
ticulated; right carpus and Rawlins County, 1933.
metacarpus, left femur,
right and broken left tibia.

(See associated partial mandible, Dentition Section III, page 410.)
Left radius, ulna and F:A.M.31512A From north fork of Sappa
metacarpus articulated; Creek, N.W. of Achilles,
distal one-half right ra- 1933.
dius, right metacarpus, This paper, Fig. 48 (left
distal one-third left femur, metacarpus and metatar-
right tibia and left meta- sus).
tarsus.

Slenderer:
Right metacarpus, 135 mm. A.M.2667 From Phillips County, 1894.
Left metacarpus. F:A.M.31514 Silica mine at Calvert, 1933.

This paper, Fig. 48.

Merriamoceros, NEW suBGENUS
LIMB SIZE GROUP IV.

(10) R. (M.) coronatus (Merriam), referred
From Steepside Quarry, Barstow, California

Right metacarpus, 111 mm. F:A.M.31020A
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Cosoryx LEIDY (AND Subcosoryx, NEW BUBGENUS)

LIMB SIZE GROUPS III TO V.
(1) C. (S.) cerroensis, n.subg. and sp., referred
From Round Mountain Quarry, New Mexico

As seen in radii, the maximum variation in length is 10%
B.G. II. F:A.M.

Right radius, 129 mm................................ 32968
Left femur, 138 mm.................................. 32969
Two right tibiee, 172-170 mm.......................... 32970,A
Two right metatarsi, 132-129mm.32971 (Fig. 38), B
Two left and two right metatarsi...................... 32971A,D,C,E

B.G. IV.

Articulated: distal half right humerus, radius (124 mm.)
with portion of ulna and right metacarpus (116 mm.)....

Distal third left humerus............................
Right radius, 119 mm...............................
Right metacarpus.................................
Right metacarpus, 116 mm............................
Two left metacarpi................................
Left metacarpus, 114 mm.............................
Distal half left tibia..................................
Right metatarsus, 124 mm............................
Left metatarsus, tarsus and phalanges.....

32972
32972A
32976
32973
32973A
32973B,D
32973C
32970B
32974 (Fig. 88)
32975

S.G. V. (IMMATURE.)
Left radius, 117mm.................................. 32976A
Immature right metatarsus and two lst phalanges ..... 32977
Immature left metatarsus.............................. 32977A
Several tarsals, carpals and footbones, F:A.M. Coll.

(See horns, Section II, page 336; and ramal and maxillary dentitions, Section
III, page 392.)

(2) (?)C. ilfonsensis, n.sp., referred
From New Mexico

Distal one-half left hu- F:A.M.31730 From San Ildefon
merus, nearly complete
left ulno-radius, left car-
pIus, proximal two-thirds
left metacarpus, distal
one-third left tibia, left
tarsus, broken left meta-
tarsus, two 1st phalanges,
etc. fragments.

(See associated skull [female, Dentition Section III, page 401.)

lSO, 1929.

LD{ SIZE GROUP III.
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Immature specimen:
Partial left scapula, right
femur (minus head and
condyles), right tibia, left
pes: tarsus (except calca-
neum), metatarsus, one
1st, one 2d phalanx; right
pes: calcaneum, metatar-
sus, three 1st, three 2d,
two 3d detached pha-
langes; and two verte-
brse.

F:A.M.31724 From San Ildefonso, 1929.

LInM SIZE GROUPS III AND IV.

(2x) (?)R., C. and, or, M. species
From New Mexico

B.G. III.
Distal two-thirds right F:A.M.31711 From horizon
humerus nearly complete Ridge, 1931.
right uno-radius, right
carpus and metacarpus,
distal two-thirds left
femur, proximal one-third
left tibia.

(See associated right ramus, Dentition Section III, page 399.)
Distal one-half left hu-
merus.
Left radius, 128 mm.
Distal one-third left ra-
dius.
Left metacarpus.
Left metacarpus.
Right metacarpus, 124 mm.

Left metacarpus, 128 mm.
Right metacarpus, distal
end missing.
Left metatarsus, 137 mm.

Right metatarsus.

5.G. IV.
Distal four-fifths left hu-
merus.

Right metacarpus, 119 mm.
Right metacarpus.
Left metacarpus.
Right tibia, proximal end
missing.

F:A.M.31716A

F:A.M.31715
F:A.M.31716B

From Santa F6 area.

From Tesuque, 1930.
From Santa F6 area.

F:A.M.31717 From Espanola area, 1928.
F:A.M.31718 From Santa Clara, 1931.
F:A.M.31719 From Santa F6 area, 1924.

This paper, Fig. 48.

F:A.M.31716 From an indefinite locality.
F:A.M.31720 From North Pojuaque Bluffs,

1927.
F:A.M.31721 From west side of North

Pojuaque Bluffs, 1928.
This paper, Fig. 48.

F:A.M.31722 From Santa F6 area.

F:A.M.31712 From Santa Clara Canyon,
1931.

F:A.M.31725 North Pojuaque Bluffs, 1927.
F:A.M.31726 From Skull Ridge, 1927.
F:A.M.31727 North Pojuaque Bluffs, 1928.
F:A.M.31728 From Santa F6 area, 1928.

above Skull
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LIMB SIZE GROUPS IV AND V.
(3, in part) C. furcatus Leidy, referred

From Cherry and Brown Counties, Nebraska
(a) From Midway Quarry, Cherry County, 1934:

Several less complete and immature limb bones are not listed below. Two
metacarpi, F:A.M.32387 and 32389, are unusually slender-proportioned. The
longest metatarsus, F:A.M.32394, is 11% longer than the shortest, F:A.M.
32396C.
Left radius, 117 mm.
Left radius, 108 mm.
Two right metacarpi.
Rightmetacarpus,111mm.
Left metacarpus, 104 mm.
Right femur, 139 mm.
Eleven femora.
Right femur, 123 mm.
Three broken femora.
Two broken left tibie.
Left tibia, 151 mm.
Left tibia.
Two left tibiae.

(Slightly immature.)
Rightmetatarsus, 121 mm.
Eight metatarsi.
Left metatarsus, 109 mm.
Also several calcanea, as-
tragali and phalanges.
45 immature limb bones.

F:A.M.32385
F:A.M.32386
F:A.M.32388 and A
F:A.M.32387
F:A.M.32389
F:A.M.32390
F:A.M.32390A-K
F:A.M.32390L
F:A.M.32390M, N and P
F:A.M.32391 and A
F:A.M.32391B
F:A.M.32392
F:A.M.32393 and A

F:A.M.32394
F:A.M.32394A-D, 32395, 32396, A and C
F:A.M.32396B
F:A.M. Coll.

F:A.M. Coll.
(See partial crania and horn-cores, Section II, page 340; and ramal and

maxillary dentitions, Section III, page 414.)

(b) From Gordon Creek Quarry, Cherry County:
Right humerus, radius and femur, left tibia and metatarsus, one

complete and one partial right calcaneum, two right astragali,
left tarsals and two phalanges. (There is no certainty of the as-
sociation of the limbs.) .....................................

Articulated immature specimen, 1934:
Distal four-fifths left and one-half right humerus, both radii and

ulna,, right carpus and metacarpus, both femora, right patella,
proximal two-thirds right and one-half and distal end of left tibia,
left metatarsus, two 1st, two 2d and two 3d phalanges, twelve
vertebre, sacrum, parts of both ilia, etc. ribs.. (See associated
skull and mandible, Horn Section II, page 341; Dentition Section
III, page 417. This paper, Fig. 26.)..........................

N.S.M.
1-9-8-28

F:A.M.
32450

Detached mature specimens, 1934. As seen in radii, the maximum variation
length is 9%:

Five partial humeri. F:A.M.32444 and A-D
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Left radius, 115 mm.
Two left radii.
Left radius, 105 mm.
Rightmetacarpus,107mm.
Right metacarpus.
Left metacarpus, 100 mm.
Right femur, 130 mm.
Right tibia, 160 mm.
Four tibiae.
Left tibia, 143 mm.
Left metatarsus, 120 mm.
Four metatarsi.
Rightmetatarsus, 107mm.
Left metatarsus.
Also several immature and
incomplete limbs.

F:A.M.32445
F:A.M.32445A, B
F:A.M.32445C
F:A.M.32446
F:A.M.32446A
F:A.M.32446B
F:A.M.32447
F:A.M.32448
F.A.M.32448A, B, D, E
F:A.M.32448C
F:A.M.32449
F:A.M.32449A-D
F:A.M.32449E
N.S.M.13-31-7-29
F:A.M. Coll.

(See partial crania and horn-cores, Section II, page 341; and ramal and
maxillary dentitions, Section III, page 416.)

(c) From Swallow Quarry, Snake River, Cherry County, 1934:
An articulated fore-leg, N.S.M.59-4-7-34, and other immature fore and hind-

leg bones are included in the collection from Swallow Quarry and listed below.
A metatarsus, N.S.M.75-4-7-34, is 8% larger than the shortest, N.S.M.94-7-34.

Articulated mature specimens:
Distal three-fourths right humerus, right ulno-radius, 125 mm., car-

pus and metacarpus, all phalanges...........................
Left tibia (head missing), tarsus, metatarsus and all phalanges.

Articulated immature specimens:
Right tibia (distal epiphysis missing), two tarsals, metatarsus and all
phalanges................................................

Right femur and tibia (proximal epiphyses missing).
Distal two-thirds left humerus, left radius (distal epiphysis missing).
Detached mature specimens:
Left metacarpus............................................
Right tibia, 163 mm...........................................
Left tibia, 150 mm............................................
Right tibia..................................................
Right metatarsus, 126 mm.....................................
Left metatarsus.............................................
Right metatarsus, 117 mm.....................................
Left metatarsus........... .

N.S.M.
59-4-7-34
Fig. 25B
14-7-34

34-7-34
4-4-7-34
2-4-7-34

11-4-7-34
78-4-7-34
6-4-7-34

77-4-7-34
754-7-34
524-7-34
9-4-7-34
4-4-7-34

(See partial skulls Section II, page 342; and ramal and maxillary dentitions,
Section III, page 417.5
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(d) From Burge Quarry, Snake River, Cherry County, 1935:
Partial skeleton, including right radius and ulna, nearly complete left

radius, three carpals, left metacarpus, right femur and tibia, left F:A.M.
metatarsus and two tarsals................................... 32369

Etc. detached limbs, F:A.M. Coll.

LIMSB SIZE GROUP IV (C. furcatus Leidy, referred).
(e) From McConnell's Ranch, Brown County, 1932:
Right metacarpus............ 31948

(f) From Quinn Quarry, Brown County, 1927:
Proximal one-half left and right metacarpi........................ 31948A,B
Left tibia..................................................... 31951
Three partial metatarsi.

(g) From upper layer, Dutch Creek, Brown County, 1929:
Distal one-third right and left tibia, proximal portions right and left

metatarsus, left tarsus and parts ofpelvis.

LIMB SIZE GROUP II.
(3, in part) C. furcatus, large var.

From Garman Loup Fork Collection, Nebraska
Distal portion left scapula, distal one-half right and three-fourths left
humerus, proximal portion left ulna, four left carpals, proximal one-
half and distal one-fourth left and distal two-thirds right metacar-
pus distal one-third left tibia, right and left tarsi, proximal one-
half left and one-third right metatarsus, four lst and two 2d pha-
langes.

One-half pelvis, portion of scapula, series of vertebra, metapodial.
Skeleton figured by Scott, 1890, P1. I, under Cosoryx furcatus re-
ferred. (See associated left horn-core, Horn Section II, page 344;
and partial mandible, etc., Dentition Section III, pages 418, 429.
This paper, Fig. 45,ramus.)..

Somewhat smaller:
Distal one-third left humerus, right and proximal four-fifths left radius
and partialcalcaneum.

Proximal portion right ulna, right and left radii, right metacarpus, dis-
tal one-fourth left tibia, right metatarsus, one 1st phalanx.

Distal one-half left humerus, proximal portion right iulna, proximal
three-fourths right metacarpus, distal end right tibia, partial right
calcaneum, right astragalus, right and proximal one-half and distal
one-third leftmetatarsus.

32083

M.C.Z.
17743

M.C.Z.
10101
[F:A.M.
cast]

M.C.Z.
10095

17743

17743
[In addition to the above, the Burge Quarry has produced in 1935 two specimens
of the larger Size Group II, whose reference remains in doubt:

F:A.M.
Left radius, 140 mm............................................ 32912
Left metacarpus, 127 mm....................................... 32913]
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LIMB SIZE GROUP III.
(5) (?)C. furcatus, var. or subsp., referred
From Little White River, South Dakota

Distal one-fourth humerus, right metatarsus (distal end missing), dis- A.N.S.P.
tal one-fourth metatarsus..................................... 11405

Two astragali............................................ 11360A
11361A

LIMB SIZE GROuP uNCERTAIN.
(6a) (?)C. agilis Douglass

From Madison Valley Beds, Montana
Partial manus, pes, radius, C.M.703
ulna, etc.

(Probably limbs of different individuals found with type immature partial
skull and mandible. See Horn Section II, page 346; Dentition Section III,
page 411.)

Lim.B SIZE GROUP IV+.
(7) (?)C. furcatus, var. or subsp., referred

From Colorado
Three examples from Cedar Creek, 1901:

Right manus: two car- A.M.9475 Figured by Matthew, 1904,
pals, metacarpus, two 1st, Text-Figs. 14, 16 (partial
one 2d phalanges, rudi- manus and pes); this paper,
mentary 1st, 2d and 3d Figs. 25B (partial manus)
internal lateral phalanges; 48 (right metacarpus and
right pes: two tarsals, metatarsus).
metatarsus, and two 1st
phalanges.

(See questionably associated forked horns, left maxilla and ramus, Horn
Section II, page 346; Dentition Section III, page 406.)

Distal one-fourth right and left tibia, both tarsi and metatarsi (left
without distal epiphyses), two right 1st phalanges................

Distal half both humeri, distal half right radius, right metatarsus, cal-
caneum, etc. fragments.....................................

A.M.
9473

9474

Fragment from Pawnee Creek: F:A.M.
Distal one-fourth left tibia...................................... 31646

Paracosoryx, NEW SUBGENUS [AND (?)Subparacosoryx, NEW SUBGENUS]

LiMB SIZE GROuP III.

(8) C. (P.) alticornis, n.sp., referred
From Barstow, California

Left metacarpus. F:A.M.31841 Valley View Quarry, 1933.
Broken left tibia. F:A.M.31844 From Skyline Quarry, 1933.
Proximal one-half left F:A.M.31834D From Skyline Quarry, 1933.
metatarsus.
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. LIMB SIZE GROUP II-.

(9) C. (P.) furlongi, n.sp.
From Ricardo, California

Metatarsus. U.C.26795 Figured by Furlong, 1927,
Length = 140 mm. Text-Fig. 16.
Diameter middle shaft = 11

(See associated type partial cranium, maxillary series and ramus, Horn
Section II, page 349; Dentition Section III, page 444.)

LIMB SIZE GROUPS IV AND V.
(13) C. (P.) wilsoni, n.subg. and sp., referred

From Long Quarry, Antelope Draw, Sioux County, Nebraska, 1934-35
The larger limbs are somewhat smaller than the limbs referred to (?)C. (Paraco-

soryx) sabulonis (Matthew and Cook).

Left humerus, 104 mm..............................
Five left and two right partial humeri.....
Right radius, 123 mm..............................
Four right and four left radii........................
Right radius, 114 mm..............................
Right radius, 106 mm..............................
Right metacarpus, 110 mm..........................
Nine right and four left metacarpi...................
Right metacarpus, 97 mm....... Fig. 26B
Right femur, 133 mm...............................
Right femur......................................
Right femur, (123) mm.............................
Right tibia, 159 mm................................
Eleven right and six left tibiss.......................

Right tibia, 140 mm................................
Left metatarsus, 125 mm...........................
Five right and nine left metatarsi....................
Left metatarsus, 107 mm...........................

F:A.M.
31937
31937A-C,31944,A-C
31938
31938A,32478,B-G
32478A
32478H
32479H
32479,B-G,J-N,P
32479A
31939A
31939
31939B
31940
31940A,31945,A,B,
32480,A-E,G,H,J-N
32480I
31941
31946,A-D,32481A-I
32481

Immature skeleton, F:A.M.33789, Fig. 295B, 48A. (See pages 316, 351 and 447
[footnote].) (Collected 1936; not included in count.)

(See referred crania, Section II, page 351; and referred ramal and maxillary
dentitions, Section III, page 429.)

LIMB SIZE GROUP IV+.
(14a) (?)C. (P.) sabulonis (Matthew and Cook), referred,

and possibly (14) (?)C. (S.) savaronis, n.subg. and sp., referred
From Sioux County, Nebraska

Twenty-one detached limb elements from Snake Creek area:
Left humerus, 113 mm. A.M.22473D Quarry B, 1921.
Right humerus. A.M.22474A Quarry A, 1921.
Distal four-fifths right hu- A.M.22474B Quarry A, 1921.
merus.
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Distal four-fifths left hu-
merus.
Right radius.
Proximal three-fourths
left radius.
Proximal four-fifths left
radius.
Two right metacarpi.
Left metacarpus, 116 mm.
Left metacarpus.
Right femur.
Right femur, 141 mm.
Right tibia, 129 mm.
Right tibia (br.), 168 mm.
Two left tibiie.
Right metatarsus, 133 mm.
Right metatarsus, 127 mm.
Left metatarsus.
Left metatarsus.

A.M.22473F Quarry B, 1921.

A.M.14125C 1908.
A.M.14125B 1908.

A.M.14125D 1908.

A.M.14132A, H
A.M.22473G
A.M.14132G
A.M.22474C
A.M.22473H
A.M.14125A
A.M.22473C
A.M.22473A, B
A.M.22474F
A.M.22473E
A.M.22474G
A.M.14132F

(See referred horns, Section II, page 353;
titions, Section III, page 430.)

1908.
Quarry B, 1921.
1908.
Quarry A, 1921.
Quarry B, 1921.
1908.
Quarry B, 1921.
Quarry B, 1921.
Quarry A, 1921.
Quarry B, 1921.
Quarry A, 1921.
1908.

and ramal and maxillary den-

LIMB SIZE GROIUP II-.

Right radius, 130 mn
Right metacarpus, 12M
Right tibia, 165 mm.
Right tibia, 152 mm.
Two right metatarsi.
139 mm.

(14b) (?)C. (P.) specie
From Sioux County, Nebrn

(Not cited in Table VII)
1. F:A.M.31897
3 mm. A.M.22477C

A.M.22475
A.M.14125

A = A.M.22477X, A

From E. Sinclair Draw, 1933.
From Stonehouse Draw, 1923.
From Quarry C, 1921.
From Snake Creek area, 1908.
From Stonehouse Draw, 1923.

Meryceros, NEW GENUIS
LimB SIZE GROUPS II AND M.

(3) M. nenzelensis, n.sp., referred
From Nenzel Quarry, Cherry County, Nebraska, 1934

(See Horn Section II, page 359, and Dentition Section III, page 421.)
A difference of 12% between the longest and shortest metatarsi

F:A.M.
Left humerus............................................. 32220
Distal four-fifths left humerus............................... 32221
Left radius, 140 mm........................................ 32222
Right radius.............................................. 32223
Right radius, 137 mm...................................... 32224
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F:A.M.
Three left metacarpi.32225-7
Right metacarpus, 136 mm.32241
Right metacarpus, 125 mm.32241A
Rightmetacarpus. 32228
Left metacarpus (distal epiphysesmissing).32241B
Right femur, 156 mm.32229
Right femur, 151 mm.32230
Left tibia (head missing).32231
Distal four-fifths of three tibia .............................. 32232-3,32242
Two right tibike (incomplete, immature)...................... 32242A, B
Right metatarsus, 141 mm.................................. 32234
Five metatarsi............................................ 32235-8,32240
Right metatarsus, 125 mm.................................. 32239

LIMB SIZE GROUPS II TO IV.
(4a) M. warreni johnsoni, n.subsp., referred

From Crookston Bridge Quarry, Cherry County, Nebraska
(See Horn Section II, page 362, and Dentition Section III, page 423.)

The material includes an articulated hind-limb, N.S.M.1-3-8-34. Larger, inter-
mediate and smaller-sized limbs are represented. The longest radius, N.S.M.42-17-
9-34, is 17% longer than the shortest, N.S.M.31-15-8-34.

Articulated:
Left femur, 149 mm., N.S.M.1-3-8-34
tibia, 171, calcaneum and
astragalus, metatarsus
(124), and two 1st pha-
langes.

(In the same block as above, but apparently limbs of two or more individuals):
Left scapula, right and N.S.M.1-3-8-34
left radii, 135 mm., proxi-
mal one-half right ulna,
left metacarpus (120),
right metacarpus with all
halanges, left femur, 148,

left metatarsus, 127, right
metatarsus.

Larger than above:
Left metatarsus, 133 mm. N.S.M.1-3-8-34
Both femora, 140 mm., N.S.M.1919-934
patella, tibih, 165, tarsi,
metatarsi, 122, pelvis, sa-
crum and lumbar verte-
bra.

(Bones articulated.)
Detached elements:

Left humerus, 125 mm. N.S.M.29-3-8-34
Left humerus, 109 mm. N.S.M.91-15-S-35
Two humeri. N.S.M.49-17-9-34, 37-15-8-34
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Two partial humeri.
Right humerus (imma-
ture).
Right radius and ulna.
Right radius, 143 mm.
Twelve, radii.

Right radius, 122 mm.
Fifteen metacarpi.

Left metacarpus, distal

N.S.M.35, 23-15-8-34
N.S.M.36-15-8-34

N.S.M.30-15-8-34
N.S.M.42-17-9-34
N.S.M.23, 39, 41, 43, 44, 46-48, -17-9-34

12-19-9-34
32, 33-15-8-34
27-3-8-34

N.S.M.31-15-8-34
N.S.M.22, 30-34, 36-17-9-34

39, 41, 42, 44-15-8-34
19, 20, 22-3-8-34
7-19-9-34

N.S.M.5-9-8-34
epiphyses mising.

(See ?associated immature skull, Horn Section II, page 365.)

Left metacarpus, 130 mm. N.S.M.13-27-7-34
Left metacarpus, 114 mm. N.S.M.11-27-7-34
Right metacarpus, 112 mm. N.S.M.65-15-8-35
Seven femora. N.S.M.55, 57-60, -17-9-34

18-15-8-34
25-3-8-34

Left femur. N.S.M.4-7-9-34
(See ?associated skull, Horn Section II, page 365. T

Right femur, 155 mm.
Left femur, 150 mm.
Right femur, 140 mm.
Six tibie.

Left tibia, 175 mm.
Left tibia and astragalus
articulated.
Right tibia, 160 mm.
Left metatarsus, 137 mm.
Seventeen metatarsi.

Right metatarsus with
three tarsals articulated.
Left metatarsus, 122 mm.
Right metatarsus and two
phalanges articulated.

his paper, Fig.28B.)
N.S.M.2-28-8-35
N.S.M.17-15-8-34
N.S.M.56-17-9-34
N.S.M.19, 21, 26, 27-15-8-34

9-17-6-32
13-27-7-34

N.S.M.22-15-8-34
N.S.M.24-3-8-34

N.S.M.53-17-9-34
N.S.M.28-17-9-34
N.S.M.10, 12,14, 15-27-7-34

8-10, -19-9-34
21-3-8-34
26, 27, 29, 37, 38-17-9-34
4, 12-17-6-32
40, 43-15-8-34

N.S.M.23-3-8-34

N.S.M.45-15-8-34
N.S.M.38-15-8-34

Five humeri, eleven radii, twenty-one metacarpi, nine femora, eighteen tibim
%nd twenty-five metatarsi, N.S.M. Coil., 1935.

Also numerous immature partial limbs, N.S.M. Coll.
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Var. from Fairfield Creek, Brown County:
Proximal fragment of ulna F:A.M.31276 From 45 feet above Brule,
and left calcaneum. 1930.

(See questionably associated horns, Section II, page 366; and ramus, Den-
tition Section III, page 423. This paper, Fig. 89, horn.)

LIMB SIZE GROUPS III TO V.
(4a') Variation

From Valentine Quarry A, Cherry County, Nebraska

Right radius, 131 mm., and ulna.............................
Left metacarpus, 125 mm.....................................
Three right and one left metacarpi.........................X.
Left metacarpus, 114 mm.....................................
Left metacarpus, 107 mm....................................
Left femur, 132 mm..........................................
Right metatarsus, 130 mm....................................
Two right and one left metatarsi.............................
Left metatarsus, 116 mm.....................................

F:A.M.
31956
31949
31949A-D
31949E
31956A
31950
31952
31952A-C
31952D

N.S.M.
Left metacarpus, 105 mm.................................... 7-28-7-30
Left tibia, 167 mm.......................................... 25-8-8-30
Left tarsus, metatarsus, 118mm., and all superior phalanges....... 23-6-8-30

Fig. 26B (pes)

Four examples from Fort Niobrara area:
Distal one-fourth right humerus..............................
Distal one-fourth right radius.................................
Right tibia.................................................
Proximal one-fourth right metatarsus.........................

A.M.
8572B
8572C
8572D
8572E

LImB SIZE-GROUPS III AND IV.
(6) (?)M. joraki, n.sp., referred
From Barstow, California

Distal one-third right hu-
merus.
Distal one-half right ra-
dius.
Proximal one-half left ra-
dius.
Left radius with proximal
end of ulna, (127.5) mm.
Left metacarpus, 117.8 mm.
Right metacarpus.
Proximal one-half right
metacarpus.
Distal one-half right tibia.
Right metatarsus, (132) mm.
Proximal one-third right
metatarsus.

F:A.M.31834

F:A.M.31834A

F:A.M.31841B

F:A.M.31843

F:A.M.31843A
F:A.M.31842
F:A.M.31841A

F:A.M.31834B
F:A.M.31843B
F:A.M.31834C

From Hemicyon Stratum,
1931.

1923.

From Green Hills, first layer
above Third Division, 1928.

From Hidden Hollow Quarry,
1935.

Hidden Hollow Quarry, 1935.
From Green Hills, 1932.
From an indefinite locality.

1923.
Hidden Hollow Quarry, 1935.
1923.
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Submeryceros, NEW SUBGENUS

LiMB SIZE GROUP V.
(10) (?)S. minimus, Var.

From New Mexico
Left metacarpus, 91 mm. F:A.M.31731 1933.

This paper, Fig. 48.

(\N\
FIG. 48A. C. (Paracosoryx) wilsoni, n.subg. and sp., ref. (F:A.M.33789), imma-

ture skeleton, from Long Quarry, Sioux County, Nebraska.
X approximately 1/4.4. Arrow indicates lateral phalanges. (See also Fig. 25B [manua] and

pages 316, 351, 447 [footnote ] and 462.)

19371 467



B

FIG. 49. Pronghorns, Antilocaprini, of the American Late Tertiary
and (A, AA and D) Quaternary.

Reconstructions X approximately t. (See legend, page 470.)

Subpronghorn (A) Barbour's Pronghorn (B)
Capromeryz Matthew Proantilocapra Barbour and Schultz

Prepro
Plio

Hay's Prong1
Havoceros, n.mi

nghorn (c) Quentin's Pronghorn (A)
'ceroe, n.g. Stockoceros, n.subg.

Orn (D) Spiraled Pronghorn (E)
ibg. Ilingoceros Merriam
See OGbornoceros reconstruction, Frontispiece, B
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DIVISION B.-ANTILOCAPRINI

(A) LATE TERTIARY SECTION

[See (B) Pleistocene Section, page 521.]

Subfamily 3.-Ilingocerotinie

IV. OSBORNOCEROS, NEW GENUS

V. ILINGOCEROS MERRIAM

VA. SPHENOPHALOS MERRIAM

Subfamily 4.-Pliocerotins

VI. PLIOCEROS, NEW GENUS

Subfamily 5.-Stockocerotine
(Tertiary portion)

VII. TEXOCEROS, NEW GENUS

Subfamily 6.-Antilocaprine
(Tertiary portion)

VIII. PROANTILOCAPRA BARBOUR
AND SCHULTZ

Frontispiece, B; Figures 49B, C, E, 50, 51, 51A, 52, 52B, and (in part) 26, 45, 52A;
Limbs (in part) 18, 25B, 48

(See Table VII, Species Distribution, page 268; Table X, Mandibular Dentition
Measurements, page 488; and Table XI, Limb Measurements, page 511.)

Statement

There is increasing evidence of the wide diversification of the mem-
bers of the pronghorn group, Antilocaprini, in the Late Tertiary and
Quaternary. The forms are characterized by tall-crowned teeth and
tendency to forked horn-cores, which show a slight to marked twist and
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total absence of the burrs so typical of the Merycodontini. While there
is but one recorded occurrence from Tertiary deposits of an Antilo-
caprini species with simple unforked pronghorn-like horn-core, remains
now are known from a number of widely separated Tertiary areas which
are indicative of the occurrence of allied species with forked cores of
several different shapes. (See reconstructions, frontispiece, B and Fig.
49B, C, E.) Though certain of the latter horn-cores are recalled in
moderate degree in the forked sheath of the pronghorn, and detached
teeth to all practical purposes are indistinguishable from the tall-
crowned teeth of the latter, it may be presumed that these Tertiary
horn-cores and teeth (with the possible exception of Proantilocapra) only
represent a number of extinct contemporaries of the actual and yet to be
discovered ancestors of the several Quaternary and single surviving Re-
cent North American pronghorns. As observed in the Introduction and
below in the discussion of the forms from the Pleistocene, the horn-cores
of certain individuals of Pliocene Meryceros and Texoceros, and of Pleisto-
cene Stockoceros, might be shown as a morphologic series in which the
horn-core bases are consecutively more compressed dorsoventrally and
elongated anteroposteriorly. Plioceros, with base enlarged and tips
greatly reduced, the curious Osbornoceros, n.g., and the strongly spiraled
horn-cored Ilingoceros lie without this series.

The several genera and subgenera-the twisted-cored IV, Osborno-
ceros; V, Ilingoceros (and VA, Sphenophalos); VI, Plioceros and VII,
Texoceros, with forked horn-cores; and VIII, Proantilocapra, with
simple cores-are interpreted as representative of at least four distinct
subfamilies' of a Late Tertiary Section of the Division, Antilocaprini
Ilingocerotine, Pliocerotinw, Stockocerotin2e (in part) and Antilo-

1 Had not this manuscript been long in print before the receipt of the Osbornocerospecimens
the same should have been referred to a separate subfamily, Osbornocerotinme.

FIa. 49. Recostructions based on:
(A) Capromeryx furcifer Matthew, from the Pleistocene of Hay Springs, Nebraska

(AA) Stockoceros (Tetrameryx) onusrosagris (Roosevelt and Burden), from the
Pleistocene of Arizona

(B) Proantilocapra platycornea Barbour and Schultz, from the Tertiary of Cherry
County, Nebraska

(c) Plioceros crucensis, n.g. and sp., from the Tertiary of New Mexico
(D) Hayoceros falkenbachi, n.subg. and sp., from the Pleistocene of Hlay Springs,

Nebraska
(E) Ilinqoceros alexandre Merriam, ref., from the Tertiary of Thousand Creek,

Navada
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caprine (in part). [For the Pleistocene members of the Stockocero-
tine and Antilocaprinae proper, see Section (B). ] Following a brief dis-
cussion of the characters of these genera and subgenera, the species of each
are enumerated and the synonymy, types and referred specimens listed in
detail. The distribution of the Late Tertiary Antilocaprini, as at pres-
ent recognized, is shown in Table VII, page 268.

The posterior section of a cranium with a slender, twisted and un-
forked horn-core is taken as the type of. a new genus and species, Os-
bornoceros osborni (frontispiece, B and Fig. 51). The specimen, together
with other remains of the same form, was secured by the John C. Blick
and Charles Falkenbach party late in the fall of 1935 from a restricted ex-
posure of the uppermost beds of the New Mexican pre-Pleistocene.
The horn-cores are unique for the American Tertiary, in their slender-
ness, dorsoventrally compressed and laterally extended bases and nar-
row twisted and posteriorly sweeping extremities. The inferior cross
section is sharp anteriorly, deeply concave externally and rounded
posteriorly. The mandibular diastema is shorter and the m3third lobe is
smaller than the anterior lobes and lacks the accessory vein common to
most of the Antilocaprini. The mandibular incisors and incisiform /C
and the cheek teeth are tall-crowned (the latter approximating Size
Group ii of the Merycodontini). The new genus, like Ilingoceros, is
believed to be definitely of the Antilocapridae rather than the Bovidae.
(While there is no evidence of forking, a tendency to this might be
shown in the case of an immature horn; possibly the sheath was forked.)
The horn-cores of Ilingoceros differ from Osbornoceros much as those of
the Suleman Markhor differ from the domestic goat. The few rami
known from the general horizon previous to the discovery of the horn-
cores were referred tentatively to Plioceros. It is possible that the new
genus is represented by fragmental dentitions from other areas in the
present collections. The Osbornoceros evidence includes examples of the
extremely slender, upright-tending adolescent and noticeably heavier,
more twisted and possibly more postero-outwardly directed mature
horn-cores. The section of a cranium with horn bases shows the fron-
tals to have been as fully depressed, but the horns more upright than
indicated in the type. The horn (tip missing) of the type specimen is
nearly as large as the largest detached specimens. Several mandibular
rami are heavier-proportioned and have larger m3s than the average.
One specimen is unusually slender. The genus and genotypic species are
dedicated to Henry Fairfield Osborn.
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The strange spiraled-cored Ilingoceros (see reconstruction, Fig. 49E),
genotypic species I. alexandra Merriam, from the Thousand Creek
Beds, Nevada, is represented in our collections by useful portions of the
horn-cores of mature and immature individuals, and a well-preserved
ramus secured by the John C. Blick party in the summer of 1934. The
tightly spiraled cores of this remarkable Antilocaprine seem to have been
directed slightly backward and bowed slightly outward. The twist
in the right core is clockwise, as in Osbornoceros and the incipient twist in
Plioceros or the stronger twist in the markhor. The diameter of the
shaft seems to diminish unevenly upwardly, with the result that it may
be wider in the middle than either proximally or distally. Two diminu-
tive specimens associated with the new remains exhibit a terminal fork
highly suggestive of the type of I. schizoceras. The latter type may
represent no more than an adolescent or female individual of I. alexan-
drm-a possibility previously noted by Merriam. The immature to
adolescent specimens tend to be somewhat intermediate to the mature
Ilingoceros specimens on the one hand and to Plioceros on the other,
though differing notably from the latter in the anteroposterior narrow-
ness of the shaft and in its proportionate elongation and increase of twist.
The Ilingoceros horn-core, as seen in the small core of the type of I. schizo-
ceras, might be spoken of as a constricted and drawn-out Plioceros core.
(The core of the type of Sphenophalos nevadanus, as judged by the figure,
possibly was more like Ilingoceros than the remains which have hereto-
fore been referred to Sphenophalos [see below] and which here are trans-
ferred to Plioceros, new genus.) In the newly secured and so far only
known ramus, the Ilingoceros postsymphysial distance is relatively short,
the teeth are very tall-crowned, pr-p4 large and the m3 talonid re-
duced. Ilingoceros in forked core and teeth is Antilocaprine rather
than Antelopine. Figures of the Blick immature cores and of the pre-
viously described and similar core (type of I. schizoceras), together with
a reconstruction of the mature horn-core, based on the new Blick speci-
mens and those previously figured, are given on an adjoining plate (Fig.
51A). Ilingoceros so far has been found only in the Thousand Creek area
from whence specimens of Sphenophalos and Plioceros as well, it is re-
called, are reported.

Knowledge of Sphenophalos Merriam to date is confined to the single
fragmental type horn-core from Thousand Creek, Nevada. The speci-
men is figured and described as having a wedge-shaped cross section
which is narrowest antero-externally. John C. Merriam (1911, p. 286),
in comparing the genotype with a core (U.C. 12537) from the same Thous-
and Creek area, here transferred to Plioceros species, observes "...
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12537 ... is wider anteroposteriorly, but much thinner transversely
than the type specimen. It also differs somewhat from the type in the
nature of the region on the posterior side of the base of the horn-core.
In the type-specimen, this region is very broadly rounded or nearly
flat transversely. In no. 12537 the posterior basal region is relatively
much narrower, and a low longitudinal keel is developed on the middle
of the posterior surface. In this specimen the tendency of the horn-core
to flare anteroposteriorly a short distance above the base is more dis-
tinctly shown than in the. type material. . ." (The fragmental genotype
of S. nevadanus Merriam as figured is not wholly unsuggestive of the
New Mexican Osbornoceros.)

Plioceros, n.g. (see reconstruction, Fig. 49c), is erected to take a few
horn-cores from New Mexico and Nebraska, and somewhat similar re-
mains from Nevada and Oregon. The Nevada and Oregon specimens
previously have been allocated in entirety to Sphenophalos Merriam.
In the genotypic species, Plioceros blicki, from New Mexico, the horn-
cores are solid, heavy-proportioned, laterally compressed and distally
bluntly bifurcate, with the lower and anterior prong depressed out-
wardly and posteriorly. (The tendency to twist in the right core is
clockwise.) The median cross section of the core is slender dumbbell-
shaped. The horns are situated on the upper posterior portion of the
orbit, sloping slightly backwardly and outwardly and tend to widen
upwardly. The genotypic New Mexican core lacks the noticeable basal
constriction of the Nevada and Oregon specimens. The constriction in
one of the latter is particularly marked through the prominence and
anterior welling-out of the front edge above the orbit. Several of the
Nevada cores are considerably taller and larger than that from Santa
Cruz. The small Nebraskan and the Battleship, New Mexico, speci-
mens exhibit a thickening of the posterior border. Knowledge of the
horn-cores of the group is confined so far to remains from New Mexico,
Nebraska, Nevada and Oregon. As seen in a referred mandibular
ramus from New Mexico (Fig. 52), the diastema is long and the ma
talonid moderate.

The female Plioceros skull is believed to be represented by a speci-
men from Cherry County (Fig. 26, F:A.M.32101). The teeth are tall
and Antilocaprine-like; the diastema long, the premaxilla and anterior
ramus slender; the orbits, notable for their prominence outwardly
and dorsally, are capped by paired and anteroposterior-stretching
excrescences of the frontals; the mid-frontals are domed; the parietal
ridges running posterior to the orbits are not united and the posterior as-
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pect of the occiput is broad. The low supra-orbital excrescences are
interpreted as the rudimentary horns of the female. These tend to oc-
cupy the position of the horn-core base of Plioceros floblairi, n.sp., and
Meryceros, rather than of Proantilocapra. A posterior thickening
of these excrescences would be necessary to produce a horn-core of the
form of the latter. (In the relatively low-crowned and short-diastemaed
Cervid Aletomeryx, the horn-core in both mature and rudimentary
state is confined to the posterior orbit.) The new cranium compared to
the Crookston Meryceros is smaller and shorter, the premaxillae slenderer,
the orbit possibly larger-proportioned, the rudimentary "horns" of very
distinctive form and the bulle smaller. The teeth are heavier-pro-
portioned than in the Crookston specimens and differ from the latter
in the larger-proportioned p' as well as the divided third column of the
mn. The associated limbs are approximated by elements of the Crooks-
ton series.

Texoceros, n.g., is based on a remarkably interesting partial horn-
core (Fig. 50) secured by Charles Falkenbach from Oklahoma. The
core evidently belongs to the Antilocaprid so well represented by
mandibular rami and other remains from that area and from Miami,
Texas. The horn, in the development of the forks relative to the size
of the basal shaft, stands almost intermediate to Tertiary Plioceros and
Pleistocene Stockoceros. The specimen differs from Plioceros in the
greater division of the anterior and posterior areas, the median constric-
tion, the wider forking, the elongation and greater rotundity of the forks
in cross section and slightly more posterior situation on the orbit.
The anterior fork is flexed outwardly and the posterior fork inwardly,
as in Plioceros and Meryceros. As seen in Guymon specimens, the man-
dibular diastema is of moderate length and the m3 third lobe and vein ex-
panded. Remains from the Uppermost Pliocene of Eden are very ten-
tatively referred to the genus, which is similarly credited with detached
rami from Miami, Texas, and from Yuma County, Colorado, and with
the much-questioned teeth of "Merycodus altidens" Matthew of Sioux
County, Nebraska.

Proantilocapra Barbour and Schultz (see reconstruction, Fig. 49B)
is represented alone by the unique type specimen from Cherry County,
Nebraska, with horn-core form approaching that of Recent Antilocapra.
The core differs from the core of the pronghorn mainly in the noticeably
smaller size and blunt tuberous versus attenuated character of the tip.
The condition in Proantilocapra suggests a possibly primitive state
of development in which, while the basal portion of the core was still
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covered with skin, a corneous and deciduous sheath arose about the
sharp anterior surface. The left horn-core with portion of the orbit,
right maxillary dentition and the broad Antilocaprine-like occipital re-
gion are well preserved in the type specimen. The mandibular angle is
more prominent, the cheek teeth series, though similar, somewhat slen-
derer and taller-crowned and the ps smaller than in the nearest-alike
Merycodont [compare Size Group iv, A.M. 14109, type of Cosoryx (Paraco-
soryx) sabulonis (Matthew and Cook)]. The limb elements are some-
what shorter, particularly the humerus and metapodials, and the pos-
terior molars are smaller than corresponding elements in Ramoceros
osborni (Matthew), from Colorado. The Proantilocapra specimen re-
presents a remarkably near approach in the Late Tertiary to Recent An-
tilocapra. The very presence at so early a date of this "advanced" form
indicates the gulf that separates the broadly contemporaneous Plioceros
from direct pronghorn ancestry. The writer has enjoyed the privilege
of first-hand examination of the unique type specimen through the kind-
ness of Professor E. H. Barbour.

In the earlier New Mexican, Nebraskan, Virgin Valley of Nevada,
and Oregon deposits, the Antilocaprid Merycodontini are found asso-
ciated with rare Dromomerycine forms; but in the later deposits of the
Eden of California, the Thousand Creek of Nevada, the Rattlesnake of
Oregon, Miami of Texas, Guymon of Oklahoma, and Yuma County of
Colorado, where occur the Antilocaprini forms of the present section,
the Merycodontini have not so far been encountered.

Whereas the largest of the mandibular rami allocated to the present
Plioceros section approximate a large Recent Antilocapra in size, small
detached m3s from the Snake Creek are only very slightly larger than
those of Cosoryx of Size Group II; and the ma of the small Plioceros from
Deep Creek, Nebraska, is no larger than the ma of a Merycodontine
maxilla of Size Group Iv. Certain New Mexican and Colorado frag-
ments indicate individuals fully as large or slightly larger than those
represented by the average of the Oklahoma and Texas specimens.
The series from these two latter areas, as previously noted, witness a
normal size variation. It is highly probable that the teeth of the smaller
members of this section, even when better known, frequently will be
found to be indistinguishable from those of certain of the largest Mery-
codontini. The teeth from Eden tend to be more compressed laterally
and taller-crowned than the average of the teeth from the earlier expo-
sures.
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SUMMARY OF ANTILOCAPRINI SPECIMENS

Par- Total Assoc. Total
Genus tial Man- Ele- Ele- Speci-
No. Cra- Horns Maxillc diblea Limbs ments ments mens

na

(A) LATE TER-
TIARY

IV Osbornoceros,
n.g. 2 5[2] 6 17 24[1] 54 3 51

V Ilingocero.
Merriam... 1 16 4 7 1 29 29

VASphenophatoI
Merriam... 2 2 2

VI Plioceros, n.g. 2 15 5[3] 15[1] 23 [2] 60 6 54
VII Texoceros,

n.g. 2 34 142 25 203 203
VIII Proantilocapra

B. &S 1 (1] [1] I1] [1] 5 4 1
6 41 50 182 74 858 13 840

(B) PLEISTO-
CENE

IX Stockoceros,
n.subg 3 9(2] [2] 3 5 22 4 18

X Capromeryx
Matthew.. 3 3 8(1] 10[2] 12[4] 36 7 29

XI Tetrameryx
Lull 2 3 3 8 8

XII Hayoceros,
n.subg 1 6 5 12 24 24

XIIA Ceratomeryx
Gazin 2 [2] 4 2 2

XIII Antilocapra
Ord _ 2 2 2
. 8 17 19 21 31 96 18 88

Total Late Tertiary 858 18 840
Grand Totals 449 56 423

associated specimens.

The Tertiary Antilocaprini remains in the present report are divided
between the six genera: IV, Osbornoceros, new genus; V, the twisted-
cored Ilingoceros Merriam; VA, the questioned Sphenophalos Mer-
riam; VI, Plioceros, new genus; VII, Texoceros, new genus; and VIII,
Proantilocapra Barbour and Schultz. Examples of each are illustrated
in the adjoining figures (Figs. 50-52B). Ilingoceros and Sphenophalos
originally were referred to the Bovidie. The included remains well
may embrace still other genera or subgenera, particularly in the case of
the horn-core and dentitions from Eden. Even well-preserved rami may
be allocated but doubtfully between the several here-described genera
and species. The Pleistocene Antilocaprini are considered in a separate
and following section (B).
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4 -F:A.M.32202 3
rev. 4:;>

* F:A.M.32201 ->

FIG. 51A. Ilingoceros Merriam, age and specific variation in horn-cores (and
U.C.11887, Sphenophalo Merriam cross section), from the Thousand Creek Beds,

Nevada.
X i. (See legend, page 480.)
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FIG. 50. Tezoceros, n.g., and Plioceros, n.g., horn-cores; Proantilocapra
Barbour and Schultz, partial skull and mandible.

X i. A, cross section of horns; PS, posterior border symphysis.

F:A.M.31675, Texoceros guymoneis, n.g. and sp., genotype, from Guy-
mon, Oklahoma.

(See page 501.)

F:A.M.31682 and 31683, Plioceros blicki, n.g. and sp., genotype and small ref.,
from New Mexico.

(See page 495.)

F:A.M.31570, Plioceros floblairi, n.sp., type, rev., from Deep Creek, Brown
County, Nebraska.

(See page 496.)

N.S.M.2-5-8-30, Proantilocapra pltycornea Barbour and Schultz, genotype
(maxilla rev.), from Cherry County, Nebraska. (After Barbour and Schultz, 1934.)

(See also Fig. 48 [limbs] and page 510.)

FIG. 51A. Ilingoceros Merriam, age and specific variation in horn-cores (and
U.C.11887, Sphenophalos Merriam cross section), from the Thousand Creek Beds,
Nevada.

X i. A, B, cross sections of horns.

F:A.M.32201 and 32202 (tip rev.) combined, lateral and posterior views, and
A and B, cross sections; 32209 (rev.) and 32206, immature, of !lingoceros alexandrzo
Merriam, ref.

(See page 492.)
U.C.11893, Ilingocero8 schizoceras Merriam, type, rev. (After Merriam, 1911.)
(See page 493.)

U.C.11880, Ilingoceros alexandra Merriam, cross section of genotype. (After
Merriam, 1909.)

(See page 492.)
And for comparison:
U.C.11887, Sphenophalos nevadanus Merriam, cross section of genotype. (After

Merriam, 1909.)
(See page 494.)
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Summary of Named Species

The six Late Tertiary genera and sixteen species and subspecies,
whose synonymy and details are listed on subsequent pages, may be
briefly considered under four subfamilies:

SUBFAMILY 3.-ILINGOCEROTINY

IV. Osbornoceros, new genus. (Size Groups II and III.)
Horn-core base compressed, extremity twisted.

(1) Osbornoceros osborni, tl.g. and sp., from New Mexico.
GENOTYPE.-Posterior half of cranium with left horn-core, F:A.M.

32980. This paper, Fig. 61.

V. Ilingoceros Merriam. (Size Group I+.)
Horn-core spiraled.

(1) Ilingoceros alexandra Merriam, genotypic species, from Thous-
and Creek, Nevada.

GENOTYPE.-Basal portion of left horn-core, U.C.11880. This
paper, Fig. 61A (CIoss section).

(la) Ilingoceros schizoceras Merriam, from Thousand Creek,
Nevada.
TYPE.-Right horn-core, U.C.11893. This paper, Fig. 61A.

VA. Sphenophalos Merriam.
Questioned.

(1) Sphenophalos nevadanus Merriam, genotypic species, from
Thousand Creek, Nevada.
GENOTYPE.-Base of horn-core attached to portion of skull, U.C.

11887. This paper, Fig. 51A (cross section).
(la) Sphenophalos species, Merriam, Stock and Moody, from

the Rattlesnake, Oregon.
EXAMPLE.-Basal portion of horn-core, U.C.22428.
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SuBFAMILY 4.-PLIOCEROTINAE

VI. Plioceros, new genus. (Size Groups I to iii.)
Horn-core base laterally compressed and tips short.

(1) Plioceros blicki, n.g. and sp., from New Mexico. (S.G. I.)

GENOTYPE.-Pair of horn-cores, F:A.M.31682. This paper, Fig. 50.

(2) Plioceros floblairi, n.sp., from Brown County, Nebraska.
(s.G. II TO III.)

TYPE.-Left horn-core and associated maxills, F:A.M.31570. This
paper, Fig. 60.

(2a) Plioceros dehlini, n.sp., from Snake River, Cherry
County, Nebraska. (s.G. III.)

TYPE.-Skull, mandible and nearly complete limbs, F:A.M.32101.
This paper, Fig. 26.

(2b-c) (?)Plioceros vars., from southern Nebraska and Kan-
sas.

Are exampled only in limb elements, see Limb Section, page 517.
From: (2b) Hitchcock County, Nebraska, and (2c) Kansas.

(3) Plioceros species, from Harper, Malheur County, Oregon.

EXAMPLE.-Left horn-core, C.I.T.16.

(3a) Smaller var., from Rome, Malheur County, Oregon.

ExAizpLu.-Right horn-core, C.I.T.396.

(4) Plioceros species and vars., from Thousand Creek, Nevada.
ExAmPLEs.-Horn-cores, C.I.T. and U.C. collections.

SUBFAMILY 5. STOCKOCEROTIN&E
(Tertiary Portion)

VII. Texoceros, new genus. (Size Groups i, II and iv.)
Horn-core base deeply cleft and forks long.

(The small size of the molars in (?)T. minorei and elongation of the diastema
in (?)T. vaughani and (?)T. edensis indicate the presence of a group or groups apart
from Texoceros, and possibly more closely resembling Plioceros.)
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(1) Texoceros guymonensis, n.g. and sp., from Guymon, Texas
County, Oklahoma. (s.sG. I and ii.)
GENOTYPE.-Left horn-core, F:A.M.31675. This paper, Fig. 50.

(la) Texoceros texanus (Hesse), from Hemphill County,
Texas. (S.G. I.)

TYPE.-Left ramus with p,-m,, U.C.30337.

(lb) (?)Texoceros minorei, n.sp., from Guymon, Oklahoma.
(S.G. IV.)
TYPE.-Left fragment with pr-m2,F:A.M.31668. This paper, Fig. 52.

(2) (?)Texoceros vaughani, n.sp., from Wray, Yuma County, Colo-
rado. (s.G. II.)
TYnP.-Mandibular symphysis, F:A.M.31312A. This paper, Fig. 52.

(3) (?)Texoceros species, from Benson, Arizona.

ExArL!.-Maxillary teeth, F:A.M.32060.

(4) (?)Texoceros altidens (Matthew), from "Upper Snake Creek,"
Sioux County, Nebraska. (S.G. I-.)
TYPE.-Right ramal fragment, A.M.18981.

(5) (?)Texoceros edensis, n.sp. (s.G. I), and var. A, from the Upper-
most Pliocene, Eden, California.

TYPE.-Left ramus, F:A.M.31765. This paper, Fig. 52B.

SUBFAMILY 6.-ANTILOCAPRINE
(Tertiary Portion)

VIII. Proantilocapra Barbour and Schultz. (Size Group iii.)
Horn-core tending laterally compressed and blade-like.

(1) Proantilocapra platycornea Barbour and Schultz, genotypic
species, from Cherry County, Nebraska.
GENoTnPE.-Partial skull, mandible and skeletal elements, N.S.M.

2-5-8-30. This paper, Figs. 48 (limbs), 50 (partial Skull and
ramus).

[See (B) Pleistocene Section, Antilocaprini, page 521.1
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F:A.M.31 668

F:A.M.31665
dp4

F:A.M.32159
rev.

FIG. 52. Texoceros, n.g., Plioceros, n.g. (F:A.M.31689) and Qebornoceros,
n.g. (F:A.M.32987), from the Late Tertiary, mandibular dentitions compared.

Lateral views X }, occlusal X 1. (See legend, page 487.)
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F:A.M.32207
rev.

P4

F:A.M.3283
rev.

F:-A M.31681B F:A.M.32132 F:A.IV.32138
rev.

FIG. 52A. Osbornoceros, n.g., Ilingoceros Merriam (F:A.M.32207 and 32210),
Plioceros, n.g. (F:A.M.31681B), Texoceros, n.g. (F:A.M.32132G, H, and
32138), from the Late Tertiary, and Capromeryx Matthew (F:A.M.31749), from

the Pleistocene, mandibular and maxillary dentitions compared.
Lateral views X i, occlusal X 1. (See legend, page 487.)
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F:A.M.31 759 .

F:A.M.31763 F:A.M.31762

FIG. 52B. (?)Texoceros edensis, n.sp., age and individual variation in mandibular
dentitions (F:A.M.31768, 31759, 31758, 31763, 31762, 31770 [var. A, rev. ], 31750

[rev. ] and 31765, type), from Uppermost Pliocene, Eden, California.
X 1. PS, posterior border symphysis. (See pages 509, 508.)
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FIGS. 52 AND 52A. Texoceros, n.g., Plioceros, n.g., Osbornoceros, n.g., Ilingo-
ceros Merriam (Late Tertiary) and Capromeryx Matthew (Pleistocene), mandibular
and maxillary dentitions compared.

Lateral views X i, occlusal X 1. PS, posterior border symphysis.

FIG. 52. F:A.M.31668, (?)Texoceros minorei, n.sp., type, from Texas County,
Oklahoma.

(See page 506.)

F:A.M.31312 and A, (?)Texoceros vaughani, n.sp., ref., rev., and type, from Yuma
County, Colorado.

(See page 506.)

F:A.M.31665, 32132B (rev.) and F (rev.), 32159 (rev.), 32121 and 32147 (rev.),
Texoceros guymonensis, n.g. and sp., ref., from Texas County, Oklahoma.

(See pages 504, 501.)

F:A.M.31689, Plioceros blicki, ref., from San Ildefonso, New Mexico.
(See page 495.)

F:A.M.32987, Osbornoceros osborni, n.g. and sp., ref., from Leyden, New Mexico.
(See page 491.)

FIG. 52A. F:A.M.32997 (rev.), 32985, 32988B (rev.), 32996A and 32983 (rev.),
Osbornoceros osborni, n.g. and sp., ref., from Leyden, New Mexico.

(See pages 491, 490.)
F:A.M.32207 (rev.) and 32210, llingoceros alexandra Merriam, ref., from Thous-

and Creek, Nevada.
(See page 493.)
F:A.M.31749, Capromeryx furcifer Matthew, var., from Stegomastodon Quarry,

Brown County, Nebraska.
(See page 529.)

F:A.M.31681B, Plioceros blicki, ref., rev., from Santa Cruz, New Mexico.
(See page 495.)
F:A.M.32132G, H (rev.) and 32138, Texoceros guymonensis, n.g. and sp., ref.,

from Texas County, Oklahoma.
(See page 504.)
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Detailed Lists of Types, Referred Specimens, and Synonymy

Total available specimens, 340: Osbornoceros, 51; ilingoceros, 29; Sphenophalos,
2; Plioceros, 54; Texoceros, 203; Proantilocapra, 1.

For size groups, see summary of named species, pages 481-483.

IV. OSBORNOCEROS, NEW GENUS

Reconstruction, Frontispiece, B

The genus, as remarked above, is represented by a fine series of skull
portions, horn-cores, dentitions and limbs from the uppermost beds of
the Santa F6 area. As yet it is elsewhere unrecognized.

(1) Osbornoceros osborni, new genus and species
From the Vicinity of Leyden, New Mexico

GENoTYPE.-Posterior one-half of cranium with left horn-core,
portion of frontals and the superior border of the left orbit.

REFERRED FROM TYPE LOCALiTY.-
SKULLS, HORNS OR MAXILLY,

Portion of cranium with bases of both horn-cores. (See
possibly associated mandible, F:A.M.32996A.) .......

Right horn-core (nearly complete). Slightly larger than
type....

Left horn-core (end missing)........................
Posterior portion of skull with both horn-cores of adoles-

cent individual. (Horns extremely slender.).........
Palate with both p -mJs.............................

Palate with both p3-ms.............................
Left maxilla with pl-m'(br.).........................
Right maxilla with p&-m2(br.).......................
Left maxilla with dp'_m2(erupting)..................

MANDIBULAR SPECIMENS
Right ramus with symphysis, broken dp,-dp4, and ml-ms

(erupting) .......................................
Partial left ramus with ps(br.), m2-m3 and alveoli........
Left fragment with p4-m2 and roots of p2-pa...........
Nearly complete mandible with portions of symphysis and
pX-ma...........................................

Left ramus with ps(br.)-ma........................

F:A.M.
Fig. 51 32980

Fig. 51 32996

Fig. 51 32981
32982

Fig. 51
(w+)
Fig. 52A
(w+)

32990
32983

32984
32990A
32990B
32990C

Fg. 52A 32988B
(w++) 32986
(w) 31687
(w+) 32996A
Fig. M2A
(w) 31686
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Left ramus with portion of symphysis and p2-rm3.......
Both rami with p4-m8(br.)..........................
Mandible with three /Is, /C and p2-ms. (Moderate-

sized.) ...........................................
Right ramus with symphysis, alveoli and m1(br.)-m3.

(Slender.) ........................................

Seven immature:

Left ramus with dI2-/C and dp-m2(erupting)......
Left ramus with dp2-m2............................
Left ramus with portions of symphysis, dp2-m2(erupting).
Partial right ramus with dp2-m2.....................
Right fragment with dp2-m2 (dp4 br.).................
Left fragment with dp,-m2(erupting).................
Right partial ramus with dpc-m2(erupting).............

(w++)
(w++)
(w)
Fig. 62A
(w)
Fig. 52A

F:A.M.
32999
32999A
32985

32997

Fig. 62 32987
32988
32988C
32988D
32988E
32988F
32988A

A number of fragmental mandibular and maxillary speci-
mens, F:A.M. Coll.

Two metatarsi, etc. (See Limb Section, pages 514-515.)
Two unguals (unusually compressed laterally), F:A.M. Coll.

QU-ESTIONABLY REFERRED FROM POSSIBLY CONTEMPORANEOUS POCKETS.-

Right maxilla with p3-ml and m3. (From W. Rio
Grande, above San Juan.) (See associated limb ele-
ments, page515.)..

Left fragment with p4-m3. (From E. Alcalde, 1927.).... (w)
32989
31685

V. ILINGOCEROS MERRIAM

Reconstruction, Fig. 49E

The genus, as observed on a foregoing page (see discussion, page 472),
includes the genotypic and a small referred species.

(1) Ilingoceros alexandrae Merriam, genotypic species
From Thousand Creek Beds, Nevada

Ilingoceros alexandra MERRIAM, 1909, Univ. Cal. Pub. Bull. Dept. Geol., V, p. 320,
Figs. 1-5; 1911, ibid., VI, p. 299, Figs. 78-80.
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GENOTYPE.-Basal portion of
left horn-core with part of
frontal.

U.C.11880 From Thousand Creek beds.
Figured by Merriam, 1909,

Figs. 1 and 4; 1911, Fig.
79; this paper, Fig. 51A
(cross section, after Mer-

- riam, 1909).

RECORDED BY JOHN C. MERRIAM FROm TYPE LOCALITY.

Left horn-core base.
"Questioned."

Frontal saddle.
"I. species."

Horn-core section.
"Form B."

Fragment of core.

Questioned teeth.

U.C.11894 Figured by Merriam, 1909,
Fig. 5.

U.C.11882 Figured by Merriam, 1909,
Fig. 3.

U.C.11892 Figured by Merriam, 1909,
Fig. 2; 1911, Fig. 80.

U.C.11886 Figured by Merriam, 1911,
Figs. 78a, b.

U.C.12613,
12605, 12610,
12604, 19418

Figured by Merriam, 1911,
Figs. 68-72, under "Sphe-
nophalos or Ilingoceros."

[Compare metatarsus (U.C.19419), figured by Merriam, 191.1, Fig. 74, under I.
8chizoceras. ]

NEW EVIDENCE SECURED BY JOHN C. BLICK PARTY (1934).
HORNS

Pair of horn-core bases,
together with two distal
sections of horn-core.

Long section of ?right
horn-core.

F:A.M.32201 This paper, Fig. 51A.
F:A.M.32202 This paper, Fi. 1A.

F:A.M.32203

Three basal horn frag- F:A.M.32204,A,B
ments.

Three disintegrated horn F:A.M.32205,A,B
sections.
Two diminutive forked
horn-cores.

F:A.M.32206 This paper, Fig. 51A.
and 32209

[Interpreted as representing immature individuals. Specimens highly sug-
gestive of the larger core of the type of the Merriam referred species (see fol-
lowing), which tentatively is interpreted as representing an adolescent or
female individual of the genotypic species. ]
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Right ramus with /Is al-
veoli (br.), p2-mS(br.);
and partial left ramus with
P4, m1(br.), m2. (M)
Two m28.

Left mi.
Right m3.
p4-ml.

DENTITIONS

F:A.M.32207 This paper, Fig. 52A.

F:A.M.32208 and 32210B

F:A.M.32210 This paper, Fig. 52A.
F:A.M.32210A
F:A.M.32210C

And fragments.

(la) Ilingoceros schizoceras Merriam

From Thousand Creek, Nevada

Ilingoceros, form C, MERRIAm, 1909, Univ. Cal. Pub. Bull. Dept. Geol., V, p. 325,
Fig. 6.

Ilingoceros schizoceras MERRIAM, 1911, ibid., VI, p. 292, Figs. 73-76.

TYPE.-Right horn-core.
(Small-sized.)

U.C.11893 From Thousand Creek beds.
Figured by Merriam, 1909,

Fig. 6; 1911, Fig. 73;
this paper, Fig. 51A (after
Merriam, 1911).

REFERRED.-

Right metatarsus. U.C.19419
(See Limb Section, page 515.)

Figured by Merriam, 1911,
Fig. 74.

VA. SPHENOPHALOS MERRIAM 0

The genus (as discussed above) is only indefinitely characterized in
the fragmental genotype from Thousand Creek. (The figured cross
section of the fragmental horn is even suggestive of the cross section of
Osbornoceros. A careful comparison of actual specimens is to be desired.)
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(1) Sphenophalos nevadanus Merriam, genotypic species

From Thousand Creek, Nevada

Sphenophalos nevadanus MERRiAm, 1909, Univ. Cal. Pub. Bull. Dept. Geol., V,
p. 325, Fig. 7. Referred FURLONG, 1932, Carn. Inst. Wash. Pub. 418, p. 29, P1. iv,
Fig. 8.

GENOTYPE.-Base of horn-
core attached to portion
of skull.

U.C.11887 Figured by Merriam, 1909,
Fig. 7; by Furlong, 1932,
Pl. iv, Fig. 8; this paper,
Fig. 51A (cross section, af-
ter Merriam, 1909).

John C. Merriam figures the horn as tilted posteriorly and as of egg-shaped
cross section, with the apex lying above the mid-orbit. (Exact characters in
question.)

(la) Sphenophalos species, Merriam, Stock and Moody

From the Rattlesnake, Oregon

Sphenophalos sp., MERRAM, STOCK AND MOODY, 1925, Cam. Inst. Wash. Pub. 347,
p. 90, Fig. 43, a, b and c.

ExAmPLE.-Basal portion of
horn-core with fragment
of orbit.

U.C.22428 Figured by Merriam, Stock
and Moody, 1925, Fig. 43,
a, b and c.

As seen in the figure, the specimen seems to differ in postorbital contour from all
specimens known to the writer. U.C.22428 may possibly represent yet another dis-
tinct genus or subgenus.

VI. PLIOCEROS,l NEW GENUS

Reconstruction, Fig. 49c

Plioceros, n.g., is recognized from New Mexico, Nebraska, Nevada
and Oregon, and tentatively from Kansas. (See discussion, page 473.)
The types of the some five species and several geographical varieties
represented by horn-cores (one by skull and mandible and associated
limbs), and the two additional occurrences suggested by limb elements,

I Plioccros is used advisedly, with the knowledge that "Plioceras" has been employed by Quatre-
fages (1867, Hist. Nat. des Annel6s, p. 381) for a genus of Vermes which is not in current use.
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are enumerated on a preceding page (page 482). The detailed evidence
is as follows:

(1) Plioceros blicki, new genus and species
From New Mexico

GENOTYPE.-Pair of horn-
cores showing portions of
orbit and frontal bone.

REFERRED.-

Left horn-core of small or
immature individual, and
possibly associated pha-
lanx.

F:A.M.31682 From Santa Cruz.
This paper, Fig. 50.

F:A.M.31683 From Battleship Mountain,
1928.

This paper, Fig. 50.

REFERRED RAMI (size large, tooth series only slightly shorter but diastema consider-
ably longer than in Nevada llingoceros referred, F:A.M.32207, and Oklahoma Texo-
ceros).-

Left ramus with symphy- F:A.M.31689 From San Ildefonso, 1935.
SiS, P2 alveolus, p,-ma. (w) This paper, Fig. 62.

P.S.-in2 inclusive = 108 mm. (Size Group I)
P2 alveolus-m3 = 65 (versus F:A.M.31684 = 64 mm.)

Right ramus with p2 and
ps(br.)-ms. (w)

F:A.M.31689A From 1st wash, Santa Cruz,
1935.

TENTATIvELY REFERRED (certain specimens may represent Merycodontini, Size
Group II, forms), size fully equaling Colorado and largest Oklahoma remains of
Texoceros.

Partial right ramus with
p4-ms, alveoli of P2-P3. (W)
Left fragment with p4
(br.) and mIl-m3(br.).
Two detached m3s.

Left fragment with mi-m3,
and pj germ. (A)

F:A.M.31684 From Taos Road, 1925.

F:A.M.31680 From Lower Pojuaque Bluffs,
1928.

F:A.M.31681A From Santa Cruz, 1928.
and B B, this paper, Fig. 52A.

F:A.M.30921 From Otowi Bridge, 1928.

Right fragment with mi- F:A.M.31688 From Leyden Quarry, 1936.
mn (teeth br.). (w)

(Somewhat larger and heavier than above and notably larger than Osborno-
ceros from the same area.)

(Metapodials indicate the presence of smaller individuals approximating P.
dehlini size [Limb Size Group iII].)
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(2) Plioceros floblairn, new species

From Brown County, Nebraska

TYPE.-Left horn-core and as- F:A.M.31570 From Deep Creek, 1930.
sociated maxillae with p2- This paper, Fig. 50.
m3. (w)

Length of tooth series actually shorter through wear, but proportions very sug-
gestive of Plioceros dehlini, n.sp., cranium (F:A.M.32101) from Cherry County, Ne-
braska. Horn-core is the smallest so far known ot Plioceros form. Morris F. Skinner
reports both F:A.M.31570 and 32101 as coming from top of section.

TENTATIVELY REFERRED.-

(a) From Fairfield Falls Quarry:
It is possible that a peculiar mandibular ramus (F:A.M.31190) from Fairfield

Falls Quarry, which in unusually elongate diastema and reduced premolars recalls
specimens of the smaller genus Longirostromeryx, may represent the same Brown
County species.

Left ramus with symphy- F:A.M.31190 1934.
sis and pr-m. (w++) This paper, Fig. 45.
Left fragment, pc-ms. (w+) F:A.M.31190A

(b) From J. Wilson Ranch (slightly larger than type, but smaller than F:A.M.
31190):
A single ramus, referred from this locality, exhibits tall, narrow-lobed molars, a

long slender p4, and an m1 with a well marked talonid. The postsymphysial dis-
tance was evidently long. (The distance from the P2 alveolus to the broken tip
measures 29 mm., and yet there is no sign of the anterior mental foramen or of the
beginning of the symphysis.)

Partial left ramus with pr- F:A.M.31543 1933.
Pa alveoli and p4-ma. (M) This paper, Fig. 45.

(c) From Q. Kat Quarry Channel:
Left ramus with diastema F:A.M.33726 1936.
and mi-ma. (w+)

(d) From E. Kat Quarry Channel:

Left fragment with ma-ma F:A.M.32196 1936.
(erupting).

(e) From Leptarctus Quarry Channel:

Left fragment with m2-ma. F:A.M.34035 1936.
(M+)
Left immature ramus with F:A.M.34036 1936.
diastema and dp3-m2.

(See Limb Section, page 516.)
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(2a) Plioceros dehlini, new species
From Snake River, Cherry County, Nebraska

See discussion (page 473) of specimen, which includes the only so-far-known skull
referred to the genus.

TYPE.-Skull lacking much of F:A.M.
muzzle but exhibiting both
premaxillae, maxillary den-
tition, palate and all of
cranium posterior to the
anterior border of the or-
bits, including bullse, etc.;
mandible and dentition
completely represented
(excepting I1-I2) (M+); and
nearly complete represen-
tation of limb elements
(see Limb Section, page
516, and Fig. 25B.)

Postsymphysial distance... = 22.4 mm.
p2...... = 4.2
Ps...... = 6.3
p4- - - ......= 8.3
/ps series...... = 18.6
ma13...................... = 15.
/ms series...... = 33.6

32101 From S.E. i Sec. 32, T.32,
R.30, 1934. (Near, but
stratigraphically 130 feet
above, channel deposits of
Meisner locality.)

This paper, Fig. 26.

M3 = 67%
Postsymphysial distance

p..........= 51%

/ps series
= 55%

/ms series.=.55%

(2b-c) (?)Plioceros Vars.

Limb elements from a Nebraska and a Kansas locality are inter-
preted as representing a possible variation or variations of the genus
Plioceros. (See Limb Section, page 517.)

(2b) From Hitchcock County, Nebraska

Note skeletal elements. A.M.8501 From Oak Canyon, 1880.
Possibly the same individual as represented by right ramal fragment with

broken p4-ma (A.M.8501). [Tooth size approximating Leyden, New Mexico,
specimen (F:A.M.31686).]

(2c) From Beaver Creek, Kansas'

Note left metacarpus, etc. F:A.M.31513 1933.
This paper, Fig. 48.

'From Clark County, Kansas
(Not included in specimen count)

Left fragment with m2 and bro- F:A.M.30912
ken ms. (w)
Etc. detached nis/. F:A.M.30912A-E
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(3) Plioceros species

From Harper, Malheur County, Oregon

Sphenophalos nevadanus MERRIAM, referred FURLONG, 1932, Carn. Inst. Wash.
Pub. 418, p. 30, P1. I, Figs. 1-8.

ExAmPLE.-Left horn-core. C.I.T.16 Figured by Furlong, 1932,
P1. I, Figs. 1-4.

REFERRED, LARGER-SIZED SPECIMEN.
Right horn-core. C.I.T.17 Figured by Furlong, 1932,

P1. I, Figs. 5-8.
According to figure, posterior horn-tip = 135 mm. above supra-orbital

border, versus 90 mm. in largest New Mexican specimen.

Specimens tall and, according to the figures, in the prominent production or
bulging of the main anterior edge and constriction of the base, differ from the New
Mexican and certain of the Thousand Creek specimens.

(3a) Smaller Var.

From Rome, Malheur County, Oregon

Sphenophalos nevadanus MERRIAm, referred FURLONG, 1932, Carn. Inst. Wash. Pub.
418, p. 31, P1. II, Figs. 1-7.

ExAMPLE.-Right horn-core. C.I.T.396 Figured by Furlong, 1932, P1.
II, Figs. 1 and 2.

Smaller than preceding C.I.T.16. According to figure, posterior tip would
have been 80 mm. above the superior border of the orbit, and thereby ap-
proximating the 90 mm. of the largest New Mexican specimen. Base nar-
rowed.

Horn-core. C.I.T.395 Figured by Furlong, 1932, P1.
II, Figs. 3, 4 and 5.

Cranial fragment. C.I.T.399 Figured by Furlong, 1932, Pl.
II, Figs. 6 and 7.

(4) Plioceros species and Vars. A and B

From Thousand Creek, Nevada

Tall, slight-waisted

Sphenophalos nevadanus MERRIAM, referred FURLONG, 1932, Carn. Inst. Wash. Pub.
418, PI. mI, Figs. 1-6. STIRTON, 1932, Amer. Journ. Sci. (5), XXIV, p. 46, Figs.
1-3.
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EXAMPLE.-Two horn-cores. C.I.T. Coll.
(Specimens, Figs. 4-6, a questioned form.)

REFERRED.-

Partial pair of horn-cores
and three ms/.

Figured by Furlong, 1932, P1.
iII, Figs. 1-6.

U.C.31525 From 1.1 mi. W. of Hot
Spring, Thousand Creek
beds, Humboldt County,
Nevada, 1930.

Figured by Stirton, 1932,
Figs. 1-3.

Var. A

(Specimens more fragmentary and possibly smaller than those of Furlong
Plate iII. Narrow-waisted as in Rome, Oregon, specimens.)

Sphenophalos nevadanus MERRIm, referred MERRIAM, 1911, Univ. Cal. Pub. Bull.
Dept. Geol., VI, p. 286, Figs. 67a and b. Referred FURLONG, 1932, Carn. Inst.
Wash. Pub. 418, p. 32, P1. iv, Figs. 1-4, 6; P1. v, Fig. 4.

ExAmPoe.-Portion of horn-
core.

U.C.22427 Figured by Furlong, 1932, P1.
iv, Figs. 1-4.

REFERRED.-

Basal section of horn-core. U.C.12537 Figured by Merriam, 1911,
Figs. 67a and b.

Horn-core of strongly "tied-in" appearance in both U.C.12537 and 22427.

Horn-core (fragmentary). U.C.11888 Figured by Furlong, 1932, PI.
iv, Fig. 6; PI. v, Fig. 4.

(Note U.C.11887, figured by Furlong, 1932, P1. iv, Fig. 8, is the genotype of
Sphenophalos.)

Var. B

Sphenophalos nevadanus MERRIAM, referred MERRIAM AND STOCK, 1928, Carn. Inst.
Wash. Pub. 393, p. 20, Figs. 13 and 14. Referred FURLONG, 1932, ibid., Pub. 418,
p. 33.

ExAMPLE.-Horn-core. U.C.22429 Figured by Merriam and
Stock, 1928, Fig. 13.
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ERWFMRED.-
Smaller and probably less U.C.22430 Figured by Merriam and
mature horn-core. Stock, 1928, Fig. 14.

The describers observe the smaller size, the dumbbell-like cross section and the
outward deflection of the lower anterior fork of these horn-cores.

Furlong (1932, p. 35) notes that the fragmental horn-core tip from Thousand Creek beds men-
tioned under:
Neotragocerus improvisus MATTHEW AND COOK, ?ref. MERRIAM, 1909, Univ. Cal. Pub. Bull.

Dept. Geol., V, p. 330, and
Tragocerae(?) or Ilingocero8 MERRIAM, 1911, ibid., VI, p. 303,
and which Merriam (1911) considers might represent the terminal portion of a large 1lingoceros
horn, may now be regarded a the terminal portion of the posterior prong of Sphenophalo8, i.e.
as here interpreted, Pliocero.

VII. TEXOCEROS, NEW GENUS

The Texoceros horn-core (Fig. 50), in the deep division of the base
and elongation of the fork, is distinct from that of Plioceros, n.g., and
more approaches the form of Pleistocene Stockoceros, n.subg. The
base is considerably less deeply incised than in the latter. The figured
horn-core from Guymon is the only Texoceros horn specimen definitely
known. It is presumed that the Guymon or a closely allied species is
represented by the rami and detached teeth from Miami Quarry, Texas.
To the genus, as noted (p. 474), are very doubtfully referred the
several species based on certain smaller teeth from Yuma County,
Colorado, from Arizona and from Snake Creek, Nebraska. A fourth
species of Texoceros possibly may be represented by the interesting par-
tial horn-core, mandibular rami and detached teeth from the Upper-
most Pliocene of Eden, California.

The collection from the Guymon-Optima deposits of Oklahoma in-
cludes the partial horn-core, ninety-three mandibular rami, or partial
rami, fifteen maxillae and many detached teeth and limb elements
secured by the Charles Falkenbach 1934-35 field party. The great
majority of the specimens exhibit only a moderate size variation (Fig.
52) and are interpreted, respectively, as of males and females of one spe-
cies, T. guymonensis. A few noticeably larger specimens of somewhat
different form may represent a second species. The latter are exampled
by a mandibular ramus, F:A.M.32147, which lacks trace of the p2 and
tends to be heavier-toothed and shorter-diastemaed than any other
specimen in the series; by a number of detached m3s (Figs. 52, 52A);
and by a notably heavier metapodial which is 18% longer than the short-
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est of the Guymon specimens (see Linlb Section, p. 517). A third and
smaller Guymon form is questionably referred to the genus as a distinct
species, (?)T. minorei.

The type specimens and remains referred to the seven above-listed
Texoceros species from Oklahoma, Texas, Colorado, Arizona, Nebraska
and California (see p. 483) are:

(1) Texoceros guymonensis, new genus and species
From Guymnon, Texas County, Oklahoma, 1934

GENOTYPE.-Left horn-core with superior border
of orbit, etc., anterior prong (broken) and tip of
posterior prong missing............... Fig. 50

F:A.M.

H-D1 31675

REFERRED.-
(a) Teeth tending heavy and diastema short:
Right ramus with symphysis and pa-ma (no sign (w+) H-D 32147,

of p2 alveolus).............................. Fig. 52
Left fragment with p2-p3 alveoli and p4-m ...... (A) H-C 32126
Mi, left.............................. (M) H-C 32132
Three mature right and two left m3s............ (M+)-(w+) R,H, 32132A

B only, Fig. 62 F-D -E
(And see large maxilla, F:A.M.32150E, and metatarsus, F:A.M.32149.)

EIGHTY MANDIBULAR SPECIMENS

(b) Molars more moderate-sized, /ps slighter:
(Five specimens exhibit smaller-sized teeth than the average:

32161D, 32162C and 32165B.)

Left ramus with symphysis and p2-ma.

Right ramus with symphysis, P2 alveolus, pa-ma.
Left ramus with partial symphysis, p2 alveolus
and p3-m................................

Left ramus with symphysis and p2-ms(br.).....
Right ramus with symphysis and pr-m........

Right ramus with diastema and p2-ma........
Left ramus with symphysis and p2-mi.
Left ramus with p2-ma.......................
Right ramus with symphysis and p2-ma (pa and
ml br.)...................................

(M+)
Fig. 52
(M+)

(w+)
(M+)
(A)
Fig. 52
(M+)
(M+)
(w)

(w+)

F:A.M.32165, 32151,

H-D 32121

R-D 32108

F-D 32130
F-B 32154
F-C 32159

F-A 32162
R-D 32122
F-D 32165

F-B 32155
I LoCALITIEs: F - Flats, H - Highway, R - Railroad or Railroad Cut.
HoRIzoNS: A - Top Sandy Clay, B - Clay, C - Sandy Clay, D - Sand.
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Crushed mandible with p2-ms (see page 506).... (M+)
Left ramus with symphysis and p2-m3.......... (w)
Partial right ramus with pa alveolus and pa-ma.. (M)
Left fragment with p2-m8..................... (M)
Left fragment with partial symphysis, p2-m2a. (A)
Partial left ramus with pa-m3................. (M)
Left ramus with symphysis, p2 alveolus, p3-ma.. (M+)
Partial right ramus with p2 alveolus and pa-m3. (M+)
Partial left ramus with p2 alveolus and p3-m.... (M+)
Left ramus with symphysis, p2 alveolus, pi-m3... (w+)
Partial right ramus with p2 alveolus and pa-ma.. (w+)
Right fragment with pa alveolus and p4-ma..... (M+)
Partial left ramus with roots of all premolars, and
mi-ma..................................... (w++)

Partial left ramus with p2-mi alveoli and m2-ma. (w)
Partial left ramus with p2 alveolus and pa-mi.... (w+)
Partial left ramus with alveoli of /Is and P2-P3,
and p4-mi................................ (w+)

R ightfragment with p2(br.)-m3................ (w+)
Left ramus with p2 alveolus and pa-ma (m2 br.).. (M)
Anterior portion of ramus with diastema, p2-mi. (m)
Left fragment with p2 alveolus and pa-m2....... (w)
Right fragment with p2-m2................... (w)
Left fragment with ml-ma.................... (m)
M3, left (representing smallest size)........... (M)
Right fragment with p2 alveolus and p2-ma..- * * (w)
Left fragment with pa(br.)-m3................. (w)
Right fragment with p2 alveolus, P3 and ml-ma... (w+)
Left fragment with broken p4-m2, and ma....... (M+)
Right fragment with ml-m3................... (M+)
Left fragment with p3-m ..................... (w)
Right ramus with symphysis, fragments of p2 and

p,M2-M ................................. (w++)
Left fragment with distorted symphysis, /Is and

pa(br.)-m2(br.).............................. (w)
Right fragment with p2-m3 (m2 and m3 crushed). (w)
Right ramus with p3-ma (crushed)............. (w+)
Right fragment with crushed dentition.t
Right fragment with p4-m3................... (M+)
Left fragment with pa-m3..................... (w)
Right fragment with pa-ma (teeth broken) .... . (M+)
Left crushed ramus with symphysis and p2-m3 .. (w+)

F-B
F-C
R-D
F-B
F-C
R-D

Is

F:A.M.
32151
32161G
32111
32152
32161B
32109
32106
32107
32113
32124
32105
32112

" 32110
" 32114
" 32127

it

de

It

Is

Is

F-B

is

32128
32166
32166A
32166B
32115
32116
32129
32133
32153
32156
32158
32158A
32158B
32158D

Is 32158E

It 32158F
cc 32158G
it 32158H

32158I
32158J
32158K
32158L
32158M
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Right ramus with p&-m3......................
Right fragment with p-ma...................
Left fragment with partial symphysis, P2 alveo-

lus and p3-m2.............................
Left fragment, symphysis, P2 alveolus, p3-m3..
Left fragment with mi-m3....................
Right fragment with p4(br.)-m2........
Left fragment with broken teeth.........
Right fragment withP2-M2 .............
Right fragment with symphysis and pa-m3......
Left fragment with partial symphysis, p2 alveolus
and p4-m2...............................

Left fragment with symphysis, p2 alveolus, p3-ma.
Left ramus with partial symphysis, p2-pa alveoli
and pc-m................................

Right ramus with symphysis, P2 alveolus, pa-m3.
Left ramus with partial symphysis, p2(br.)-ma..
Right fragment with partial symphysis, P2 alveo-

lus and pa-mi..............................
Left fragment with p2-m2.....................
Right ramus with partial symphysis, p2 alveolus
and pa-ma...............................

Left fragment with partial symphysis, p2-mi
and m3...................................

Right fragment with partial symphysis, p2 alveo-
lus and pa-m2.............................

Right fragment with partial symphysis, p2 alveo-
lus, p3 root and p4-m2.......................

Left fragment with partial symphysis, P2 alveo-
lus, p3 root and p4-ma...............-

Left fragment with pX-m2.....................
Left crushed ramus with symphysis, pa-ma(br.)..
Left fragment with P2 alveolus and p3-m3.......
Right fragment with p3-mi (crushed)..........
Left fragment with p3-ms.....................
Left fragment with pa alveolus and p4-ma.......
Right fragment with P4, m1(br.)-m3............
Right fragment with ps alveolus and p4-m3.. - . .

Left fragment with diastema and p3-m1.......
Right ramus with symphysis, P2 alveolus, p3-ma.
Left ramus with symphysis, p2 alveolus, p3-m3.
Right ramus with partial symphysis, P2 alveolus
and p3-ma...............................

Numerous incisors.

F:A.M.
(A) F-C 32160
(w) " 32161A

(w) " 32161C
(M+) i 32161D
(M) i 32161E
(w) " 32161F

" 32161I
(M+) I 32162A
(w++) " 32162B

(w)
(w)

(w)
(w)
(w++)

(A)
(M+)

(w)

(w)

(w)

(w)

" 32162C
"I 32162D

F-D
(I

It

32163
32164
32164A

Is 32164B
" 32164C

cc 32165A

it 32165B

it 32165C

" 32165D

(w+)
(w+)

(w+)
it

(w+) R-C
(M+) i

(M+) I

(w) cc

(w) H-B
(w) H-D
(A)

(M+)

32165E
32131
32148
32165F
32165G
32167
32167A
32167B
32125
32126A
31666
31667

it 32123
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THIRTEEN MAXILLARY DENTITIONS

Left fragment with p3-m8(m2br.).
Right fragment withp-m3....................

Right fragment with p3-m3...................
Right fragment with p4-m3................... (I
Left fragment with m2-m3.................... (v
Right fragment with p3-m3 (p3-ml br.)......... (im
Left maxilla with p3-m3...................... (

Fi
Right fragment with p4-m3................... (I
Right fragment with mLM3................... (

Right fragment with m'-m3................... (a
Left maxilla with p2-m3...................... (
Left fragment with m2-m3.................... (iM
Right fragment with mn2-m3 (larger)...........(w

IMMATURE DENTITIONS

ELEVEN RAMI

W)
[+)
[++)
f+)
)
g+)
1)
'i. 52A
1+)

0f)
d+)
1+)
r+)

Right ramus with dp2-m.....................
Partial mandible with dp2-mi(br.) represented. .

Right fragment with p2-ps, dp4-m3.
Left fragment with crushed symphysis, /Is, p3,

dp4, ml-m2..............................

Right fragment with dp2-dp3 roots, dp4-mi
(erupting) ................................

Left fragment with dp4-m....................
Right fragment with dp2-m1(br.) ..............

Left fragment with alveoli and dp4-m.........
Left ramus with partial symphysis and dpC-m3..
Left fragment with dp3-mi(erupting).........
Left ramus with dp4, MIl-M2, P2-P4 in germ......

TWO MAXILLAI

Fragment with dp3-dp4, m2(br.) and m3(br.) .....

Left fragment with dp2 alveolus and dp3-ml....

R-D 32144
Fig. 62 F-C 31665

" 32161

" 32161H

(I

Area
F-B

it

F-D
H-C

31663
31663A
31664
32158C
32157
31664A
32146

F-D 31661
" 31662

And many unlisted ramal and maxillary fragments, and detached lower and up-

per teeth, from the same general area. Largest and smallest m3s are exampled re-

spectively by: ms, F:A.M.32132G and H (this paper, Fig. 52A); and mss, F:A.M.
32132B and F (this paper, Fig. 52).

(See referred limb elements, Limb Section, page 517.)
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(la) Texoceros texanus (Hesse)

From Hempbill County, Texas

Merycodus sp. nov. MATTHEW, RE3ED AND LONGNECKER, 1932, Univ. Texas Bull. No.
3231, p. 65.

Capromeryx texanue HESSE, 1935, Journ. Mamm., XVI, No. 4, p. 311, Figs. 4, 5 (in
part).

TYPE.-Left ramus with inci- U.C.30337 From N. W. Hemphill
sive alveoli and p-m3. (w++) County, Texas.

Figured by Hesse, 1935, Figs.
4, 5 (in part).

The teeth as figured are smaller than most of the following remains and seem-
ingly even smaller than the smallest of the T. guymonensis specimens.

REFERRED FROM MIAMI QUARRY.-

Partial left ramus with p4-
in,. (M+")

Left fragment, p,-m2. (w)
Partial left ramus with
m1-m2 and germs of P2
and p4.

Etc. detached teeth (1932-33):
mi. Col.M.1335A
m2. F:A.M.31652
ml. Col.M.1335
mi,. F:A.M.31653
mI. F:A.M.31654

MODERATE-SIZED

F:A.M.31651 1933.

F:A.M.31651A 1933.

Col.M.1335

Etc. detached teeth of smaller size (1933):
M2. F:A.M.31655
ml. F:4.M.31656
ml. F:A.M.31657
Min. F:A.M.31658

M2. F:A.M.31659
ml. F:A.M.31660

"Merycodontinae, gen. nov.," listed by Matthew and Stirton (1930, Univ. Cal.
Pub. Bull. Dept. Geol. Sci., XIX, p. 172), is probably the equivalent of the above.

19371 505
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As noted above, the five following species possibly lie nearer to
Plioceros than to Texoceros.

(lb) (?)Texoceros minorei, new species

From Guymon, Oklahoma

Teeth are smaller than any of the other remains of the present section. Molar
crowns tall and extremely slender.

TYPE.-Left fragment with ps-
mi. (M+)

F:A.M.31668 From H-C, 1934.
This paper, Fig. 62.

Compared to small T. guymonensi8, F:A.M.32151:

F:A.M.
31668
5.2 mm.
6.4
7.4

F:A.M.
32151

6.1 mm.
7.6
8.1

F:A.M.
31668

mi. 8.6mm.
m2......... 9.1
p-mt.36.

F:A.M.
32151

8.9 mm.
11.3
40.

(2) (?)Texoceros vaughani, new species

From Wray, Yuma County, Colorado

Portions of mandibular rami and teeth from this area indicate a longer diastema,
larger-proportioned P2 and relatively smaller last lobe and vein of ma than common in
the Guymon Texoceros, and might be referred to Plioceros. (The Wray specimens

exhibit a certain size variation.)

TYPE.-Mandibular symphysis F:A.M.31312A
with p2-ps alveoli and P4-

m2. (M+)
(Long diastema and very small teeth.)

REFERRED (larger than type).-
Right ramus with pa-m3.
(M)

F:A.M.31312

Left ramus with partial F:A.M.31645
diastema, P2-P3 alveoli
and p4(br.)-ma. (w)

(Not included in specimen count.)
Left fragment with ps-mi
and alveoli of P2, m2-ma.

Right and left m3s.

Left maxilla with m-m3.
Detached p8_p4.

Etc. detached ms/ and ps/.

Collected by N. J. Vaughan,
1935.

This paper, Fig. 62.

1934.
This paper, Fig. 62.

1936.

Col.M.222

F:A.M.31313, A
F:A.M.31314
F:A.M.31315, A

P2.....
Psa.....
P4....

[Vol. LXIX506
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Astragalus. F:A.M.31648 From Section 8.

Right metatarsus. Col.M.219 This paper, Fig. 48.
(Larger and probably distinct species, approximating Guymon F:A.M.

32149.)
(See Limb Section, page 518.)

(3) (?)Texoceros species

From Benson, Arizona

A few teeth from Benson, Arizona, would seem to represent a small member of
this group rather than a Merycodontine species.

EXAMPLE.-Right p3-m', de- F:A.M.32060 1929.
tached.
Left m2. F:A.M.32061 1929.

m/, broken. F:A.M.32062 1929.

(4) (?)Texoceros altidens (Matthew)
From "Upper Snake Creek," Sioux County, Nebraska

(The teeth are shorter-crowned than those from Oklahoma, and may be re-
ferred only tentatively to the genus.)

? Merycodus altides MArrHEw, 1924, Bull. Amer. Mus. Nat. Hist., L, p. 200, Fig. 60.

Capromeryx altidens (MAmrriw), HEsas, 1935, Journ. Mamm., XVI, No. 4, p. 308.

TYPE.-Right fragment of ra- A.M.18981 From Upper Snake Creek.
mus with worn mi. Figured by Matthew, 1924,

Fig. 60.

"PARATYPEs" (from type horizon).-
ma. A.M.18981a
Mi. A.M.18981b Figured by Matthew, 1924,

Fig. 60.

REFERRED.-

Left fragment with p4-ma. F.A.M.33749 From Hipparion affine Zone,
(w) Merychippus Draw, 1936.
Detached ml and de- A.M.21475 From S. of Pliohippus Draw,
tached m2. 1925.
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Three detached m3s. A.M.18981 From Quarry No. 1.
(M+, w)

Detached m8. (w++) A.M.21475 S. of Pliohippus Draw, 1925.
(Third lobe noticeably much enlarged versus above.)

Detached right mi. (w) A.M.18981c
Smaller.

Right metatarsus. A.M.22473 Quarry B, Snake Creek, 1921.
(See Limb Section, page 518). This paper, Fig. 18.

(5) (?)Texoceros edensis, new species
From Uppermost Pliocene, Eden, California

Antilocapra?, n.sp. FRICK, 1921, Univ. Cal. Pub. Bull. Dept. Geol., XII, p. 380, Text-
Figs. 101, 102.

Under "Antilocapra?, n.sp." the writer (1921) described and figured
several detached upper and lower molars and a horn-core from the Eden
beds. The slightly smaller dimensions but marked general similarity
of the teeth to those of the living form were observed. The horn, as
then drawn (Text-Fig. 101), is very suggestive of a modified Stockoceros
core.

Among the collections from the same Uppermost Pliocene deposit
subsequently secured by the late Joseph Rak, are a considerable number
of partial rami and detached teeth not definitely distinguishable from
those previously described. The teeth are exceptional for their long
crowns and lateral compression. In the elongation of the anterior ra-
mus and of the crowns of the posterior molars, and in the transverse
narrowness of the teeth, the specimens differ from the equally large
though heavier rami from Oklahoma. The type ramus and teeth are
notably more slender than in Hayoceros. Larger and smaller size varia-
tions are present.

TYPE.-Left ramus with sym- F:A.M.31765 This paper, Fig. 52B.
physis, p2-p8 alveoli and
p4-ma(br.). (M+)

REFERRED SLIGHTLY LARGER-SIZED PARTIAL DENTITIONS AND DETACHED TEETH
FROM TYPE LOCALITY.-

MEDIUM-SIZED

Right fragment with all F:A.M.31750 This paper, Fig. 52B.
/ps alveoli and ml-ms.
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Left fragment with ml
(br.)-m3.
Right fragment with ml
(br.)-m3(br.).
Left fragment with m2-m3.

Nine detached teeth:

Right m3.

Left m3.

Right m3.

Left m3.

Left mi.

Left m3(br.).
Right ma.

Left mg(br.), unworn.
Left m2.

F:A.M.31755

F:A.M.31756

F:A.M.31757

F:A.M.31758

F:A.M.31759

F:A.M.31760

F:A.M.31761

F:A.M.31762
F:A.M.31763

Three detached teeth, small, type-sized:

ml. F:A.M.31766

ml. F:A.M.31767

M3. F:A.M.31768

This paper, Fi. 52B.

This paper, Fig. 52B.

This paper, Fig. 52B.
This paper, Fig. 52B.

This paper, Fig. 52B.

Two Eden specimens figured (1921) under Antilocapra?, collected by Joseph Rak:
Partial forked horn-core. U.C.23421 Figured by Frick, 1921, Text-

Fig. 101.

Partial carpus. U.C.23432 Figured by Frick, 1921, Text-
Figs. 102a, b.

(5a) Var. A

(Smaller. Anterior ramus abruptly narrowing and premolars reduced.)

EXAMPLE.-Right fragment
with ps(br.)-M2 and de-
tached mi. (w++)
Left fragment with (?)
broken p2-pa. (M)
Left fragment, p4-m2. (w+)

Left maxilla, (?)dp4-m2.

F:A.M.31770 This paper, Fig. 52B.

F:A.M.31771

F:A.M.31751
F:A.M.31769

F:A.M.31752

F:A.M.31753

F:A.M.31754

BO919371
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VIII. PROANTILOCAPRA BARBoUR AND SCHULTZ

Reconstruction, Fig. 49B

Known so far alone in the genotypic species from Cherry County,
Nebraska (see discussion, page 474).

(1) Proantilocapra platycornea Barbour and Schultz
From Cherry County, Nebraska

Proantilocapra platycornea BARBOUR AND SCHULTZ,
No. 734, p. 3, Fig. 1 (in part).

1934, Amer. Mus. Novitates,

GENOTYPE.-Partial skull with N.S.M.2-5-8-30 From the Lower Pliocene, 40
left maxilla, p2 alveolus, feet below top of the ex-
p&-m3 in place; left horn- posed Tertiary, approx. one
core attached to a piece of mile below mouth of Steer
the frontal, portion of oc- Creek, on E. side of Snake
cipital area; two rami River, Cherry County, Ne-
with partial diastema, p2 braska.
alveolus, ps-ma in place; Collected August 5, 1930.
and unusually well repre- Figured by Barbour and
sented skeletal elements Schultz, 1934, Fig. 1 (in
(see Limb Section, page part); this paper, Figs. 48
519). (M+) (limbs), 50 (partial skull

Ant. pz-m, = 44.5 mm. and ramus).
(For measurements, see Barbour and Schultz, 1934, p. 1.)

[Vol. LIDX510
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Limb Elements Representing the Above Late Tertiary Antilocaprini
Genera and Species

Figures (in part) 18, 25B, 48

(For skulls, horn-cores and dentitions, see preceding section.)

Certain long and slender metapodials of this section approximate Size
Group i of the Blastomerycine series. The one so far represented meta-
podial of Ilingoceros is of a larger size group, I+. Size Group i to i-
include metapodials of Plioceros from New MVexico and from Hitchcock
County, Nebraska. The largest limbs grouped under Texoceros guy-
monensis, which, as noted below, are only tentatively referred and may
represent a distinct species, approximate Size Group i, while the smaller
and more commonly represented elements of the species are of Size
Group II. The female Plioceros dehlini and the Proantilocapra platy-
cornea skeletons, from Cherry County, fall in Size Group iII to iii-,
and the New Mexican Osbornoceros in Size Group ii to II+.

Some ten of the species and variants seem to be represented by limb
elements; where the association is definite, the species are starred.

(Compare species summary, page 481; and see measurement table, page 511.
Numbers in parentheses refer to species in the preceding discussion of dentitions.
Compare Pleistocene limb elements, page 535.)

GENERA AND SPECIES RELISTED

IV. Osbornoceros, NEW GENUS

LIMB SIZE GROUPS II AND II+.

*(1) 0. osborni, n.sp., referred, from New Mexico.

V. Ilingoceros MERRIAM

LiMB SIZE GROUP I+.

(la) I. 8chizoceras Merriam, referred, from Thousand Creek beds, Nevada.
Species (1) is not represented by limbs.

VA. Sphenophalos MERRIAM

Not represented by limbs.

VI. Plioceros, NEW GENUS

LIMB SIZE GROUPS I TO III.
(1) P. blicki, n.sp., referred, from New Mexico.
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LIMB SIZE GROUP II. 0

(2) P. floblairi, n.sp., referred, from Brown and Cherry Counties, Nebraska.

LiZIB SIZE GROUP III.

*(2a) P. dehlini, n.sp., 9, from Snake River, Cherry County, Nebraska. This
paper, Fig. 25B (F:A.M.32101).

LimB SIZE GROUP I-.

(2b-2c) (?)P. var. or vars., represented only in skeletal elements from:
(2b) Hitchcock County, Nebraska
(2c) Kansas
Species (3), (3a) and (4) are not represented by limbs.

VII. Texoceros, NEW GENUS

LIMB SIZE GROUPS 1 AND II.

(1) T. guymonensis, n.sp., referred, from Guymon, Texas County, Oklahoma.
This paper, Fi. 48 (F:A.M.31671 and 31672).

LImB SIZE GROUP 1.
(2) (?)T. vaughani, n.sp., very doubtfully referred, from Yuma County, Colo.

rado. This paper, Fig. 48 (Col.M.219).
(4) (?)T. altidens (Matthew), referred, from Sioux County, Nebraska. This

paper, Fig. 18 (A.M.22473).
Species (la), (lb), (3), (5) and (5a) are not represented by limbs.

VIII. Proantilocapra BARBOUR AND SCHULTZ

LIMB SIZE GROUP III-.

*(1) P. playcornea Barbour and Schultz, from Cherry County, Nebraska.
This paper, Fi. 48 (N.S.M.2-5-8-30).

DETAILED LISTS OF LIMB ELEMENTS OF THE ABOVE GENERA AND SPECIES

IV. Osbornoceros, NEW GENUS

LIMB SIZE GROUPS II AND II+.
(1) 0. osborni, n.sp., referred

From Santa Fe Area, New Mexico
(Metatarsi approximating average specimens from Guymon, Oklahoma, and

slightly larger than largest Merycodonts from New Mexico.)
REFERRED FROM LEYDEN QUARRY, 1935.- F:A.M.

Right radius, 147mm........................................ 32998
Right tibia, 193 mm......................................... 32991
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F:A.M.
Right, 157 mm., and left metatarsi............................ 32992,A
Partial left calcaneum, left astragalus and tarsal bone... 32992B
Three 1st and two 2d phalanges, F:A.M. Coil.
Two unguals (unusually compressed laterally), F:A.M. Coll.

TENTATIVELY REFERRED FROM SAN JUAN, 1935 (metatarsi slightly shorter and no-
ticeably narrower-proportioned, dorsoventrally, than in the above)-possibly of
Plioceros.-

Distal one-half right humerus and articulated radius. (See asso-
ciated maxilla, page 491.)................................... 32989

Distal two-thirds left humerus and ulno-radius (probably asso-
ciated)................................................... 32989A

Distal halves of right and left tibie............................ 32993,A
Right and left metatarsi...................................... 32994,A

Immature specimens:
Distal two-thirds right humerus, right radius with proximal portion

of ulna (articulated), left humeral trochlea, left radius. (distal
epiphysis missing), right metacarpus and calcaneum ..... ....... 32995

One 1st, two 2d and two 3d phalanges, F:A.M. Coll.
Several vertebrae and fragments of limbs, F:A.M. Coll.

V. Ilingoceros MERRIAM

LIMB SIZE GROUP I+.
(la) I. schizoceras Merriam, referred
From Thousand Creek Beds, Nevada

Right metatarsus, (190) mm. U.C.19419 Figured by Merriam, 1911,
Fig. 74.

VI. Plioceros, NEW GENUS

LIMB SIZE GROUPS I AND III.

(1) P. blicki, n.sp., referred
From New Mexico

S.G. I.
Distal end right tibia, F:A.M.31694 From Santa Clara, 1930.
right tarsus and nearly
complete right metatar-
sus.
Distal one-fourth left F:A.M.31732 From Santa F6, 1928.
tibia.

B.G. III.
QUESTIONABLY REFERRED (possibly distinct, approximating size of P. dehlini).-
Right metacarpus. F:A.M.31709 First ridge, Taos road, 1927.
Left metatarsus (proximal F:A.M.31710 From above San Juan, 1928.
end broken).
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LIMB SIZE GROUP II.
(2) P. floblairi, n.sp., referred

From Brown and Cherry Counties, Nebraska
QUESTIONABLY REPERRED (from Xmas Quarry level).-

Distal one-fourth right F:A.M.31933 From Dutch Creek, 1929.
humerus.
Left radius, 139 mm. F:A.M.31934 Kat Quarry channel, 1933.
Right metacarpus, 132 mm. F:A.M.31935 From Deep Creek, 1930.
Distal one-half right tibia. F:A.M.31936 Kat Quarry channel, 1931.
Left metatarsus, 144.5 mm. F:A.M.32197 E. Kat Quarry channel, 1936.
Proximal one-third left F:A.M.31943B From J. Wilson Ranch, 1933.
metatarsus.
Proximal two-thirds left F:A.M.31943D From Hans Johnson's Quarry,
metatarsus. 1931.
Astragalus. F:A.M.31936A From an indefinite locality.

Larger, possibly male or distinct species not included in specimen count):
Left metacarpus, 158 mm. F:A.M.34044 Machmrodus Qaarry, 1936.
Right femur. F:A.M.34046 Kat Quarry channel, 1936.
Left metatarsus, 162.5 mm. F:A.M.34045 Leptarctus Quarry, 1936.

LimB SIZE GROUP III.
(2a) P. dehlini, n.sp. ( )

From Snake River, Cherry County, Nebraska
TYPE (in part).-Distal one- F:A.M.32101 From S.E. i Sec. 32, T. 32,

half both humeri, left ra- R. 30, 1934. (Near, but
dius and ulna, greater por- stratigraphically 130 feet
tion of right ulna, one car- above, channel deposits of
pal, both metacarpi, three Meisner locality.)
1st, one 2d and two 3d This paper, Fig. 25B (partial
phalanges, three cervical manus and pes).
ten dorsal, six lumbar and m a p
three caudal vertebre,
twenty-one complete and
partial ribs, right ffium
right femur, right and
nearly complete left tib-
iae, both calcanea, left as-
tragalus, two left tarsals,
both metatarsi, four 1st,
four 2d and three 3d pha-
langes, etc. fragments.

(See associated skull and mandible, page 497. This paper, Fig. 26.)
(For measurements, see Table XI, page 511.)

QUESTIONABLY REFERRED, LIMB SIZE GROUrP III (from Xmas Quarry level, Brown,
Keya Paha and Cherry Counties, Nebraska).-

Left and distal one-fourth F:A.M.31942 From Murphy's Gulch, 1933.
right radius, proximal por- This paper, Fig. 48 (right
tion left ulna, right meta- metacarpus and metatar-
carpus, calcaneum and sus).
metatarsus, two 1st pha-
langes and one patella.
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Distal one-third right hu-
merus.
Portions of right femur,
both patelle, both tibim
nearly complete, both cal-
canea, astragali, three left
tarsals, both metatarsi,
two 1st, one 2d, three 3d
phalanges, etc. fragments.
Distal one-fourth right
tibia. (Questioned.)
Astragalus.
Astragalus.
Astragalus.

F:A.M.31943 From an indefinite locality,
1927.

F:A.M.31957 From 1 mile E. of Gamer
Bridge, 1934.

F:A.M.31943A

F:A.M.31943C
F:A.M.31936D
F:A.M.31936B

From an indefinite locality,
1927.

From Moore Creek, 1931.
From Lessig Ranch.
From an indefinite locality.

LBm SIZE GROUP I-.
(2b) (?)P. Var.

From Hitchcock County, Nebraska
ExAMPLE.-Distal one-fourth A.M.8501 From Oak Canyon, 1880.

left tibia, astragalus, one
tarsal and proximal one-
fourth metatarsus.

ExAMPLE.-Left metacarpus,
proximal one-third right
metatarsus, astragalus,
one 2d and one 3d pha-
lanx.

(2c) (?)P. Var.
From Kansas
F:A.M.31513 From Beaver Creek, 1933.

This paper, Fig. 48 (left meta-
carpus).

[It is possible that the same form may be represented by partial mandibular and
maxillary dentitions and a metatarsus from Kansas, figured by C. J. Hesse under
Capromeryx altidens (Matthew), referred (Journ. Mamm., 1935, XVI, No. 4, p. 309,
Figs. 1, 2 and 3 [in part]).]

VII. Texoceros, NEW GENUS

LiMB SIZE GROUPS I AND II.

(1) T. guymonensis, n.sp., referred
From Guymon, Texas County, Oklahoma, 1934

Limb elements are not as plentifully represented as the rami; (a complete hu-
merus, femur and tibia are so far wanting). A large size variation is noticed in a
tentatively referred metatarsus, F:A.M.32149, which is 18% longer than the short-
est specimen, F:A.M.32143D (see measurement table, page 511). This may represent
a distinct species.

B.G. II.
Right radius.
Left radius, 136 mm.

FA.M.32120
F:A.M.32120A

I For abbreviations see footnote, page 501.

From R-D.1
From F-D.
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Right metacarpus, 147 mm.
Right metacarpus.
Left metacarpus.

Right metacarpus, 140 mm.
Right metacarpus (epiphy-
sis missing).
Partial right tibia.
Right metatarsus.
Right metatarsus.

Right metatarsus.
Right metatarsus.
Right metatarsus.
Left metatarsus, 148 mm.
Right metatarsus (epiphy-
sis missing).

F:A.M.32118
F:A.M.32118A
F:A.M.31671

F:A.M.32118B
F:A.M.32118C

F:A.M.32119D
F:A.M.32143
F:A.M.31672

F A.M.32143A
F:A.M.32119A
F:.A.M.32119
F:A.M.32143D
F:A.M.32143C

From R-D.
From F-B.
From R-D.
This paper, Fig. 48.
From F-B.
From F-D.

From F-C.
From R-D.
From R-D.
This paper, Fig. 48.
From R-D.
From R-D.
From R-D.
From F-D.
From F-C.

Nearly complete associ-
ated right radius, meta-
carpus and 1st phalanx.

8.G. I.
Left radius, proximal end
crushed, (151) mm.
Right metatarsus, 175 mm.
Left metatarsus.

IMATUIRE
F:A.M.32102

F:A.M.32103

F:A.M.32149
F:A.M.32142

From F-B.

From F-C.

From H-C.
From H-D.

LIMB SIZE GROUP I.

(2) (?)T. vaughani, n.sp., very doubtfully referred
From Wray, Yuma County, Colorado

Right metatarsus, 172mm. Col.M.219 This paper, Fig. 48.
(Large and probably distinct species, approximating Guymon F:A.M.32149.)

Distal end of metapodial. F:A.M.31316A
Astragalus. F:A.M.31316

From Northeastern Colorado:
Astragalus. F:A.M.31648 From Section 8.

(4) (?)T. altidena (Matthew), referred
From Sioux County, Nebraska

Right metatarsus, 179 mm. A.M.22473 Quarry B, Snake Creek, 1921.
This paper, Fig. 18.
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VIII. Proantilocapra BARBOUR AND SCHnUZ

LimB SIZE GROIUP III-.

(1) P. platycornea Barbour and Schultz
From Cherry County, Nebraska

GENOTYPE (in part). N.S.M.2-5-8-30 From the Lower Pliocene, 40
Left humerus = 107 mm. feet below top of the ex-
Left radius = 119 posed Tertiary, approx. one
Left metacarpus = 116 mile below mouth of Steer
Distal half left femur Creek, on E. side of Snake
Left tibia = 168 River.
Right metatarsus = 132 This paper, Fig. 48 (metacar-
Miscellaneous ribs and pus and metatarsus).
vertebrae.

(See associated partial skull and mandible, page 510. This paper, Fig. 50.)

FiG. 53. Antilocaprini horn-cores from the Pleistocene.
X i. Al, Al, cross sections of horns; F, postorbital foramen; 2, supra-orbital foramen.

F:A.M.25526, Hayoccros facenbachi, n.subg. and sp., subgenotype, from Hay
Springs, Sheridan County, Nebraska.

(See page 533.)

F:A.M.25687 and 25688, Caprom*rp furcifer Matthew, ref., from Hay Springs,
Sheridan County, Nebraska.

(See page 528.)

L.A.M.174 (cast), Stockoceros conklingi (Stock), subgenotype, from Shelter Cave,
New Mexico. (After Stock, 1930.)

(See page 526.)
A.M.13220 (S.M.U.1.50, cast), Tetrameryx shuleri Lull, genotype, from Dallas,

Texas.
(See page 531.)
A.M.22489, Stockoceros onusrosagris (Roosevelt and Burden), ref., rev., from

southern Arizona.
(See page 527.)



F:A.M.25687

I11
I
I %

II %%
It t

11

I

L.A.M.174 F:A.M.25688

v1= -'-
AMI320 ,-; ,'1f--_=~-'A.M.-22489 rev.

Fia. 53. Hayoceros n.subg. (F:A.M.25526), Capromeryx Matthew (F:A.M.
25687, 25688), Stoc%oceros, n.subg. (L.A.M.174, cast, and A.M.22489) and
Tetrameryx Lull [A.M.13220, cast (S.M.U.1.50)], comparison of horn-cores from

the Pleistocene.
X }. (See legend, page 519.)
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(B) PLEISTOCENE SECTION, ANTILOCAPRINI

[See (A) Late Tertiary Section, page 469.1

Subfamily 5.-Stockocerotine (cont.)

IX. STOCKOCEROS, NEW SIUBGENUS
X. CAPROMERYX MATTHEW

XI. TETRAMERYx LULL

XII. HAYOCEROS, NEW SUBGENUS

Subfamily 6.-Antilocaprinae Proper

XIII. ANTILOCAPRA ORD

Figures 49A, AA, D, 53, 54 and (in part) 52A

Statement

Pleistocene genera of the Antilocaprid subfamilies, Stockocerotinae
and Antilocaprina, are considered as represented by single allied
forms in the immediately preceding epoch-Texoceros, new genus,
evidencing Stockoceros, new subgenus, and the small Proantilocapra
suggesting Antilocapra. The balance of the known Pleistocene genera
differ rather markedly in horn-cores from the so-far-known forms of the
Tertiary, though they closely parallel one another and the latter in their
slender tall-crowned cheek teeth. Five' genera and subgenera are
recognized: IX, Stockoceros, new subgenus; X, Capromeryx Matthew;
XI, Tetrameryx Lull; XII, Hayoceros, new subgenus; and XIII, Antilo-
capra Ord, referred. The nearest approach to actual resemblance
between Quaternary and Tertiary horn-cores is that of Stockoceros and
the Pliocene Texoceros. [The Meryceros horn, with its much deeper de-
pression between the cylindrical terminal forks, its relative slenderness
and its typical burred base is definitely distinct.] It is presumed that
the variable horn-cores of the Pleistocene genera were covered with a
sheath somewhat after the manner of the sheath in Antilocapra. Possibly

'Neomeryix finni Parks, from Saskatchewan, type, three right mandibular molars and one
incisor, may prove to be distinct, but the teeth in themselves are not definitely separable from
teeth of the Recent pronghorn. (1925, Bull. Geol. Soc. Amer., XXXVI, p. 432, PI. x.) Plata-
therium pampmum Ameghino, from the Upper Pampean of South America, type, end of horn-core,
and referred dental fragments, appear too fragmentary for possible allocation, at least without
an examination of the specimens themselves. The teeth of the Platatherium referred ramus, as
figured, are certainly not of Antilocaprine form.

521



Bulletin American Museum of Natural History

the sheath in Hayoceros, as in the Recent species, was provided with an
anterior coreless prong. Ancestral forms of the symmetrically forked
(Plioceros), Texoceros and Stockoceros, as suggested on a preceding page,
may have given rise to Hayoceros, with disproportionately elongate pos-
terior fork, Capromeryx, with reduced anterior fork, Proantilocapra, with
abrogated anterior fork, and Antilocapra, with anterior fork absent but
reproduced in the horny sheath.

Definite evidence of the Pleistocene occurrence of the pronghorn
itself seems to be offered by remains from Rancho La Brea and McKit
trick, California (see Furlong, 1932, Carn. Inst. Wash. Pub. 418, p.
32). Examples of Pleistocene, as of Late Tertiary, Antilocaprini horn-
cores are extremely rare. The heads of three of the five here-described
genera have been hypothetically reconstructed as in life on Fig. 49A,
AA, D, page 468. The more characteristic of the specimens are also il-
lustrated (Figs. 53, 54 and [in part] 52A). It is worthy of note that no
yet known Pleistocene nor pre-Pleistocene dentition exhibits the P4 with
closed anterior fossette as in Antilocapra.

Summary of Named Species

The five Quaternary genera and subgenera, (horn characters) and
species are:

SUBFAMILY 5.-STOCKOCEROTINY,E CONTINUED

IX. Stockoceros, new subgenus.
Small to large-sized; symmetrically divided forks of circular cross section.

(1) Stockoceros conklingi (Stock), subgenotypic species, from Shelter
Cave, Organ Mountains, New Mexico.
SUBGENOTYPE.-Left horn-core on frontal fragment, L.A.M.174

[A.M. cast 27018]. This paper, Fig. 53.

(2) Stockoceros onusrosagris (Roosevelt and Burden), from southern
Arizona.

TYPE.-Skull with horn-cores, A.M.22488.
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X. Capromeryxl Matthew.
Small-sized; diminutive anterior accessory fork and main posterior fork, ex-

tremities of both bent anteriorly.

(1) Capromeryx furcifer Matthew, genotypic species, from Hay
Springs, Sheridan County, Nebraska.
GENOTYPE.-Left ramal fragment, A.M.2771. This paper, Fig. 54.

(la) Capromeryx furcifer, var., from Stegomastodon Quarry,
Brown County, Nebraska.

ExAMPLE.-Left ramus, F:A.M.31749. This paper, Fig. 52A.

(lb) Capromeryx gidleyi, n.sp., from Benson, Arizona.
TYPE.-Portion of horn-core, F:A.M.23324.

(2) Capromeryx minor Taylor, from Rancho La Brea, California.
TYPE.-Immature ramus, U.C.12523.

(2a) Capromeryx minor Taylor, var., from McKittrick, Cali-
fornia.

ExAMPLE.-Two upper and two lower molars and calcaneum, C.I.T.
15.

(2b) (?)Capromeryx var., from Bautista Beds, California.
ExAMPLE:.-Astragalus, etc., U.C.23527 (or 23527A).

(3) Capromeryx mexicana Furlong, from Tequixquiac, Mexico.
TYPE.-Skull and large portion of skeleton, U.C.26648.

XI. Tetrameryx1 Lull.

Large-sized; main anterior fork of slender circular cross section, and ac-
cessory tall posterior fork of heavier cross section, directed posteriorly and
slightly twisted.

(1) Tetrameryx shuler IJUll, genotypic species, from Dallas, Texas.
GENOTYPE.-Left maxilla and detached top of cranium with horn-

core, So. Methodist Univ. 1.50 [A.M. cast 13220]. This paper,
Fig. 5S.

1 "Caprocero8" and "T6tramoceros," like Dicranocerut Hamilton Smith, would have been pre-
ferred for Capromeryx and Tetrameryx, the same having nothing in common with the deer.
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(2) (?)Tetrameryx (Stockoceros or Hayoceros) species, from Bautista
Beds and San Timoteo Canyon, California.

ExPI.E.-Portions of horn-cores, U.C.23420 (in part).

XII. Hayoceros, new subgenus.

Large-sized; main fork of blade of Antilocapra-like cross section, and second-
ary and posterior fork of slender, circular cross section, (?)taller and back-
wardly directed. Compare recently reported XIIA, Ceratomeryx Gazin (page
533), of the "Upper Pliocene."

(1) Hayoceros falkenbachi, n.subg. and sp., from Hay Springs,
Sheridan County, Nebraska.
Su-BGENOTYPE.-Left forked horn-core, F:A.M.25526. This paper,

Fig. 63.

SUBFAMILY 6.-ANTILOCAPRIN4E, CONTINUED

XIII. Antilocapra Ord, referred.

Large-sized; unforked, blade-like horn-core, anterior edge sharp (as in
anterior fork of Hayoceros), posterior edge round.

FIa. 54. Antilocaprini mandibular and maxillary dentitions from the Pleisto-
cene, lateral views compared.

X 1.

F:A.M.17824B and 17824, (?)Tetrameryx (or Hayoceros) species, from San
Timoteo Canyon, California.

(See page 532.)
F:A.M.25522 (rev) 25689 (rev.), 25521, 25523 (rev.) and A.M.2771 genotype

of Capromeryx furcifer Iatthew, from Hay Springs, Sheridan County, Nebraska.
(See pages 528, 529.)
F:A.M.25684 (rev.), 25681 (rev.), 25680, A.M.2772 and F:A.M.25682 (rev.),

Hayoceros falkenbachi, n.subg. and sp., ref., from Hay Springs, Sheridan County,
Nebraska.

(See page 533.)
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F:A.M.17824B
F A.M.25522

rev.

FIG. 54. Antilocaprini mandibular and maxiUary dentitions from the Pleistocene,
lateral views compared.

X 1. (See legend, preceding page.)

525



Bulletin American Museum of Natural History

Detailed Lists of Types, Referred Specimens, and Synonymy

Total available specimens, 83: Stockoceros, 18; Capromeryx, 29; Tetrameryx, 8;
Hayocerom, 24; Ceratomeryx, 2; Antilocapra, 2.

IX. STOCKOCEROS, NEW SUBGENUS

Reconstruction, Figure 49AA

The subgenotypic species, S. (Tetrameryx) conklingi (Stock), is based
on a small symmetrically-forked horn-core from a New Mexico cave
deposit.' A second and more magnificent species is seen in the Roose-
velt-Burden form from a cave of southern Arizona. This species is un-
usually well represented by the remains discovered, collected and de-
scribed by Quentin Roosevelt and J. W. Burden, and presented by them
to the American Museum. Should the small S. conklingi type, as indi-
cated by Stock, represent an immature individual, it is possible that the
latter and the Roosevelt-Burden Stockoceros onusrosagris are closely
allied. In the Arizona remains the teeth are somewhat smaller and the
diastema longer-proportioned than in either the pronghorn or Hayoceros.

(1) Stockoceros conklingi (Stock), subgenotypic species
From Shelter Cave, New Mexico

Tetrameryx(?) conklingi STOCK, 1930, Los Ang. Mus. Pub. No. 2, p. 6, Figs. 1-3.

SUBGENOTYPE.-Left horn- L.A.M. 174 From Shelter Cave, Organ
core on frontal fragment. [A.M.cast 27018] Mountains, New Mexico.

Figured by Stock, 1930, Fig.
la; this paper, Fig. 53.

REFERRED FROM TYPE LOCALITY.-

Partial (anterior) horn- L.A.M.175 Figured by Stock, 1930, Fig.
core. lb.

Right toothless ramus. L.A.M.176 Figured by Stock, 1930, Fig.
lc.

See humerus, radius, metacarpus and metatarsus listed under limb elements,
page 536. Chester Stock finds the metapodials relatively heavier than in Antilo-
capra.

1 Other remains from a New Mexican cave deposit are described by Edgar B. Howard and C.
Bertrand Schultz (1935, Proc. Acad. Nat. Sci. Phila., LXXXVII, p. 288). The remains, which the
writer has been privileged to see through the courtesy of' Mr. Howard, are very similar to the
Roosevelt-Burden Stockoceros.
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(2) Stockoceros onusrosagris (Roosevelt and Burden)
From Southern Arizona

T1etrameryx onusrosagri ROOSEVELT AND BURDEN,
No. 754, p. 4, Fig. 1.

TYPE.-Skull with horn-cores,
p2-ps alveoli and p'-mn,
premaxilla missing.

REFERRED.-

Partial skull with right
horn-core and mLm2.

Fragment of posterior ba-
sal area of skull.

Five detached horn-cores.

Left ramus with p2 alveo-
lus-m3.
Ramal fragments.
Skeletal elements (see
Limb Section, page 536).

1934, Amer. Mus. Novitates,

A.M.22488 Figured by Roosevelt and
Burden, 1934, Fig. 1.

A.M.22489 This paper, Fig. 53.

A.M.22484

A.M.22484
A.M.22490 Figured by Roosevelt and

Burden, 1934, Fig. 1.

A.M.22484
A.M.22483

X. CAPROMERYX MATTHEW

Reconstruction, Figure 49A

Horn-cores secured at Hay Springs by Charles Falkenbach and party
witness the presence of both Capromeryx and Hayoceros. The latter
is possibly represented as well by the large-sized antelopine-like teeth
from the area, formerly referred to Antilocapra. The smaller genus also
is witnessed by a partial horn-core secured by Joseph Rak from the
Pleistocene in the vicinity of Benson, Arizona. Closely allied species
have been described from the Pleistocene of Rancho La Brea and Mexico,
and a possible occurrence of the genus has been noted in the Bautista
Beds, California.

The Capromeryx horn-cores are less than half the size of Antilo-
capra; the anterior fork is rudimentary, the main fork flattened and
bent anteriorly and deeply grooved posteriorly; both forks tend to
curve slightly forward and converge; the horns are situated rather
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posteriorly (the supra-orbital foramina being more median of the horn
in Antilocapra); the bullae (see Mexican) are greatly expanded; (the
diastemata are said to be proportionately shorter than in Antilocapra);
the teeth are characteristically Antilocaprine, except that the ms lacks
the usual fourth lobe. The p2-p3 seem proportionately smaller than in
the larger-sized remains referred to Hayoceros.

William D. Matthew (1902) bases the genotypic species, C. furcifer,
on a ramus from Hay Springs. He observes the latter to be about
two-thirds the lineal diameter of Antilocapra, the premolars more nearly
like Merycodus, and the molars as fully hypsodont as in Antilocapra, and
that " . . . the new genus, Capromeryx, may, when better known, prove
to be a transition between the antelopine deer and Antilocapra..

(1) Capromeryx furcifer Matthew, genotypic species

From Hay Springs, Sheridan County, Nebraska

Capromeryx furcifer MATTHEW, 1902, Bull. Amer. Mus. Nat. Hist., XVI, p. 318;
1904, ibid., XX, p. 127, Fig. 20; 1909, Bull. No. 361, U. S. Geol. Surv., pp. 86,
87 (species not mentioned); 1918, Bull. Amer. Mus. Nat. Hist., XXXVIII, p.
227. HAY, 1924, Cam. Inst. Wash. Pub. 322A, p. 305.

GENOTYPE.-Left fragment A.M.2771 From Hay Springs, Nebraska,
with p2-m3. 1897.

Figured by Matthew, 1904,
Fig. 20; this paper, Fig. 54.

REFERRED REMAINS SECURED BY THE CHARLES FALKENBACH PARTY.

Left horn-core on cranial F:A.M.25687 This paper, Fig. 53.
fragment.
Left horn-core on cranial F:A.M.25688 1930.
fragment. This paper, Fig. 53.

Right fragment with p, F:A.M.25689 1929.
roots, p4-m3. This paper, Fig. 54.

Nine detached teeth:
Three m3s. F:A.M.25522, This paper, Fig. 54.

A and B
m2. F:A.M.25692
Two mls. F:A.M.25693-4
ma. F:A.M.25523 This paper, Fig. 54.
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Two m2s. F:A.M.25521 This paper, Fig. 64.
and A

A metatarsus approximates that of (?)Plioceros var. (F:A.M.31513, 140 mm.)
from Kansas, and is slightly larger than the specimen from Rancho La Brea figured
by Taylor (1911, Fig. 3). (See referred limb elements, Limb Section, page 536.)

(la) Capromeryx furcifer, Var.

From Stegomastodon Quarry, Brown County, Nebraska

Secured by Morris F. Skinner in the summer of 1934.

EXAMPLE.-Left ramus with
pr-mi. (M+)

F:A.M.31749 This paper, Fig. 5BA.

(lb) Capromeryx gidleyi, new species

From Curtis Flats, Benson, Arizona

TYPE.-Portion of horn-core, F:A.M.23324
which apparently repre-
sents the posterior and
main spike of the left side.

Height = 90+ mm.
Cross section slender, four-sided and typically grooved anteriorly as in

Capromeryx.

(2) Capromeryx minor Taylor
From Rancho La Brea, California

Capromeryx(?) minor TAYLOR, 1911, Univ. Cal. Pub. Bull. Dept. Geol., VI, p. 192,
Figs. 1-6.

Capromeryx minor TAYLOR, CHANDLER, 1916, ibid., IX, p. 111, Figs. 1-4.

TYPE.-Immature ramus.

REFERRED.-
Immature ramal frag-
ment.

U.C.12523 Figured by Taylor, 1911,
Fig. 1.

U.C.12817 Figured by Taylor, 1911,
Fig. 2.

Metapodials, etc. U.C.12516, etc. Figured by Taylor, 1911,
(See Limb Section, page 536.) Figs. 3-6.
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REFERRED BY CHANDLER.-
Horn-core on portion of
craniurm, and detached
upper and lower partial
dentitions and limb ele-
ments.

Figured by Chandler, 1916,
Figs. 1-4.

(2a) Capromeryx minor Taylor, Var.

From McKittrick, California

Capromeryx minor TAYLOR, FURLONG, 1930, Cam. Inst. Wash. Pub. 404, p. 51, Figs.
1 and 2.

EXAMPLE.-TWO upper and
two lower molars and cal-
caneum.

C.I.T.15 Figured by Furlong, 1930,
Figs. 1 and 2.

(2b) (?)Capromeryx, Var.

From Bautista Beds, California

Capromeryx?, sp. FRICK, 1921, Univ. Cal. Pub. Bull. Dept. Geol., XII, p. 300, Text-
Figs. 15, 16.

EXAMPLE.-Astragalus, etc.

(See Limb Section, page 537.)

U.C.23527 Figured by Frick, 1921, Text-
(or 23527A) Figs. 15, 16.

(3) Capromeryx mexicana Furlong

From Tequixquiac, Mexico

Capromeryx mexicana FURLONG, 1925, Univ. Cal. Pub. Bull. Dept. Geol. Sci., XV,
p. 145, Figs. 7-10.

TYPE.-Skull and large por-
tion of skeleton.

REFERRED.-
Immature partial skull
and limb elements.

U.C.26648 Figured by Furlong, 1925,
Figs. 7-9.

U.C.26649 Figured by Furlong, 1925,
Fig. 10 (dentition).
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XI. TETRAMERYx LULL

(1) Tetrameryx shuleri Lull, genotypic species, 1921

From Dallas, Texas

Tetrameryx shuleri LULL, 1921, Amer. Journ. Sci. (5), II, p. 163, Figs. 2, 3.

GENOTYPE.-Left maxilla with So. Methodist From Lagow Sand Pit, Dal-
p3-m3, and detached top Univ. 1.50 las, Texas.
of cranium with tall, [A.M.cast 13220] Figured by Lull, 1921, Figs
deeply forked horn-core. 2, 3; this paper, Fig. 53.

Ps/ small relative to ms/ and ms/ considerably larger than in Recent Antilo-
capra. R. S. Lull (1921, p. 167) observes: "There is no doubt that Tetrameryx repre-
sents an aberrant genus of the family Antilocapride, characterized by the here-
tofore unique feature of deciduous horn sheaths over permanent cores, and differ-
ing from the typical genus, which it closely resembles in size and dentition, by the
presence of the additional posterior horn and probably by the absence of the dis-
tinctive 'prong' on the horn sheaths of the recent genus." According to the latter-

Breadth across orbits.............. = 112 mm.
Breadth between base of anterior horns = 44
Length anterior horns from orbital rim = 110
Length posterior horns from orbital rim = 297

TENTATIVELY REFERRED.-

Distal portion of left F:A.M.31516 From Rock Creek, Texas,
metatarsus. 1929.

(See Limb Section, page 537.)

(2) (?)Tetrameryx (or Hayoceros) species
From Bautista and San Timoteo Canyon, California

Antilocapra?, one or more species, FRICK, 1921, Univ. Cal. Pub. Bull. Dept. Geol.,
XII, p. 300, Text-Fig. 18.

The portions of horn-cores and the different teeth listed below, from
the Bautista and El Casco beds, indicate the local presence of large
Antilocaprine individuals in addition to the questioned smaller form
tentatively referred to Capromeryx. The Bautista core tips, as figured
in 1921, are suggestive of the prong of Tetrameryx, Stockoceros or the
smaller of the two prongs of Hayoceros.
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ExAmPLE.-

From the Bautista Beds:
Portions of horn-cores. U.C.23420 Figured by Frick, 1921, Text-

(in part) Fig. 18.

From San Timoteo Canyon, southern California:
Left ms. (w) F:A.M.17824B

Right ml. (w+) F:A.M.17826

Left mi. (w) F:A.M.17824

(?)dp3 and dp4. F:A.M.17823

This paper, Fig. 54.

This paper, Fig. 54.

Apparently Larger Size

(Teeth very large, ms exceeding m3 of T. shuleri type maxilla.)

ExAmPLE.-Right maxillary
specimen with ml(br.)-
m3(br.).

F:A.M.31861 From San Timoteo Canyon
area.

Collected by G. E. Hazen,
1934.

XII. HAYOCEROS, NEW SUBGENUS

Reconstruction, Figure 49D

(1) Hayoceros falkenbachi, new subgenus and species
From Hay Springs, Sheridan County, Nebraska

An unsymmetrically forked horn-core from the Hay Springs Pleisto-
cene is referred to a new subgenus and species. The specimen, which
was discovered by Charles Falkenbach in 1928, is unique in that the
anterior fork is notably larger than the posterior. The anterior fork in
cross section is sharply narrowed anteriorly and rounded posteriorly.
The posterior fork (unfortunately broken near the base) is of cylindrical
cross section, is directed posteriorly and has a prominent foramen at its
median external root. The anteriorly narrowed blade-like anterior fork
is at once suggestive of the core of Antilocapra. It is perhaps directed
even more forward than in the latter. The resemblance between the
anterior fork of the present specimen and that of Antilocapra has sug-
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gested that the specimen was provided with a similar sheath and there-
fore was "six-pronged" (see head restoration, Fig. 49D). The metapo-
dials, as seen in referred specimens, were of approximately the same
len'gth, but notably heavier than in A. americana.

SUBGENOTYPE.-Left forked F:A.M.25526 This paper, Fig. 58.
horn - core (described
above).

REFERRED TEETH FROM NIoBRARA RIVER, NEAR GRAYSON (referred by previous
authors to Artilocapra, and forming the basis of the reported presence of the
genus at Hay Springs).
Left partial ramus with A.M.2772 This paper, Fig. 54.
pa-m2.

Five detached teeth:

p3, m2, ma, M2 and incisor. A.M.2773

REFERRED REMAINS SECURED BY THE CHARLES FALKENBACH PARTY, 1929-30.-

Left fragment with P2 al- F:A.M.25680 This paper, Fig. 54.
veolus and ps(br.)-m3.
Right partial ramus with F:A.M.25681 This paper, Fig. 54.
P2-Pa and dp4-m,.

Three detached teeth:

ma. F:A.M.25682 This paper, Fig. 54.

m3(br.). F:A.M.25683

m2. F:A.M.25684 This paper, Fig. 54.

(See referred limb elements, Limb Section, page 537.)

XIIA. CERATOMERYX GAZIN

(1) Ceratomeryx prenticei Gazin, genotypic species
From the Upper Pliocene of Idaho

Ceratomeryx prenticei GAZIN, 1935, Journ. Pal., IX, p. 390, Fig. 1.
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The description of this extremely interesting Stockocerotine has been received
since the present report was put in press. The small-proportioned horn-cores of
the figured specimen, and its occurrence in the Uppermost Pliocene, suggest the possi-
bility of the same representing the female, or a somewhat immature individual, of a
precursor of the Hay Springs genus. The posterior and inward position of the horn-
cores differs from that in Plioceros and more resembles the condition in both Stocko-
ceros and Hayoceros. The latter is particularly recalled because of the relative small-
ness of the posterior horn. In a referred specimen retaining the deciduous dentition,
the horns are said to be smaller, transversely flattened and nearly of one size, and to
resemble on a small scale, as seen in lateral view, the horns of the type of Stockoceros
(Tetrameryx) conklingi. The author observes, "The occurrence of C. prenticei in the
Upper Pliocene suggests that it may lie in or near an ancestral position to Tetrameryx,
as known from the Dallas sand pits. .

GENoTYPE.-Cranial portion N.M.13760 From Hagerman Lake Beds,
of skull with lst-5th cer- Hagerman, Idaho.
vicals. Figured by Gazin, 1935,

Fig. 1.
(Approximate length of anterior horn, 74 mm.)

REFERRED.-

Immature skull, right hind N.M.13761
limb and 2d-4th dorsal
vertebrae.

XIII. ANTLOCAPRA ORD, REFERRED

From the Pleistocene

A portion of an Antilocapra cranium with fairly complete left horn-
core, L.A.M.Z885, and a right horn-core, C.I.T.46, have been reported
by E. L. Furlong (1932, Carn. Inst. Wash. Pub. 418, p. 34) from Rancho
La Brea and the McKittrick Beds of California. As no horn-core of
Antilocapra has been found, so far, in the Hay Springs deposits, it is
mpossible to establish definitely the occurrence of this genus in that
area where its presence would, of course, be expected. The teeth from
Hay Springs are placed with the type horn-core of Hayoceros. Teeth
from the San Timoteo-El Casco area, which may belong to Antilocapra,
are referred similarly to the latter genus.

Hay (1923-1927) lists among the Quaternary occurrences of Antilocapra:
Galena, Illinois; Wisconsin; Iowa; Kansas; Arizona; Contra Costa County and
Concord Quadrangle. California; and Fossil Lake, Oregon.
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Limb Elements Representing the Above Pleistocene
Genera and Species

(For skulls, horn-cores and dentitions, see preceding section.)

Some eight of the species seem to be represented by limb elements;
where the association is definite, the species are starred. (Compare
species summary, page 522; and see measurement table, page 512.)

GENERA AND SPECIES RELISTED

IX. Stockoceros, NEW SUBGENUIS
(1) S. conklingi (Stock), referred, from Shelter Cave, New Mexico. (Limb

Size Group ii+.)
(2) S. onusrosagris (Roosevelt and Burden), referred, from southern

Arizona. (Limb Size Group A-I.)

X. Capromeryx MATrHEW

(1) C. furcifer Matthew, referred, from Hay Springs, Sheridan County, Ne-
braska. (Limb Size Group II+.)

(2) C. minor Taylor, referred, from Rancho La Brea, California. (Limb Size
Group ii.)

*(2a) C. minor Taylor, var., from McKittrick, California.
(2b) (?)C. var., from Bautista Beds, California.

*(3) C. mexicana Furlong, from Tequixquiac, Mexico.
Species (la) and (lb) are not represented by limbs.

XI. Tetrameryx LULL

(1) T. shuleri Lull, tentatively referred, from Rock Creek, Texas.

XII. Hayoceros, NEW SUBGENUS

(1) H. falkenbachi, n.subg. and sp., referred, from Hay Springs, Sheridan
County, Nebraska. (Limb Size Group AA-i, approximating Limb
Size Group iI of the Dromomerycini series.)

XIII. Antilocapra ORD

(See measurements, Recent species, page 512.)
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DETAILED LISTS OF LIMB ELEMMENTS OF THE ABOVE GENERA AND SPECIES

IX. Stockoceros, NEW SUBGENUS

(1) S. conklingi (Stock), referred
From Shelter Cave, New Mexico

Humerus and radius. L.A.M.179 Figured by Stock, 1930, Fig.
and 180 2.

Metacarpus and metatar- L.A.M.185 Figured by Stock, 1930, Fig.
sus. and 187 3.

According to Chester Stock, metacarpus, T. conklingi, 153.6-147.5 mm.
versus Capromeryx, 146.7, and Antilocapra, 218.4; metatarsus, 165.6 mm. ver-
sus Capromeryx, 161.7, and Antilocapra, 229.

Skeletal e

(2) S. onusrosars (Roosevelt and Burden), referred
From Southern Arizona

lements of sev- A.M.22483 Radius =
eral individuals, including
one ulnoradius (br.), distal
half of second and top of
ulna; metacarpus, tibia
and metatarsus; etc. frag-
ments.

193 mm.
Metacarpus = 193
Tibia - 276
Metatarsus = 207

X. Capromeryx MATTHEW

(1) C
From Hay SI

Distal portion left hu-
merus.
Left metatarsus.
Length = 164 mm.

Astragalus (br.).

(2)
From

REFERRED.-
Left metatarsus, distal
one-half metacarpus, as-
tragalus and one 3d pha-
lanx.

!. furcifer Matthew, referred
)rings, Sheridan County, Nebraska

F:A.M.25673

F:A.M.25672

F:A.M.25672A

C. minor Taylor, referred
Rancho La Brea, California

IJ.C.12516,
10970, 12520
and 12521

Figured by Taylor, 1911,
Figs. 3-6.

Metatarsus = 150 mm. (Fig. 3).

REFERRED BY CHANDLER, 1916.-
"Limb elements."

a 536 [Vol. LXIX



Frick, Horned Ruminants. II-Antilocapride5

(2a) C. minor Taylor, Var.
From McKittrick, California

ExAMPLE.-Calcaneum. C.I.T.15 Figured by Furlong, 1930,
Fig. 2.

According to Furlong (1930, p. 51), presumably associated with upper and
lower molars.

(2b) (?)C. Var.
From Bautista Beds, California

EXAMPLE.-Astragalus and U.C.23527 Figured by Frick, 1921, Text-
section of a distal end of (or 23527A) Figs. 15, 16.
an associated metapodial.

(3) C. mexicana Furlong
From Tequixquiac, Mexico

TYPE (in part).-"Large por- U.C.26648
tion of skeleton."

(See associated skull, page 530.)

REFERRED.-
"Limb elements." U.C.26649

(See associated immature partial skull, page 530.)

XI. Tetrameryx LUL

(1) T. shuleri Lull, tentatively referred
From Rock Creek, Texas, 1929

Distal portion of left metatarsus......................3156...........FAM.

XII. Hayoceros, NEW SUBGENUS

(1) H. falkenbachi, n.subg. and sp., referred
From Hay Springs, Sheridan County, Nebraska

(Size approximating Dromomerycini Limb Size Groups ii to iii.)
(Heavier than Antilocapra americana, A.M. [M. ]19350.)

Two specimens secured by the Charles Falkenbach party, 1929-30: F:A.M.
Distal one-half right humerus.................................. 25671
Left metacarpus (br.) .................. ........................ 25670

American Museum specimens from the Niobrara River near Grayson, Sheridan
County, 1897: A.M.
Distal four-fifths right tibia..................................... 2775
Right metatarsus, 223 mm...................................... 2774
1st phalanx................................................... 2774
Two 1st phalanges and five astragali.
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FIG. 55. Bovids of the American Quaternary.
Heads in flesh X approximately i. (See legend, page 540.)

Mountain Sheep (A) Saiga (B)
Ovis Linnmus Saiga Gray

Mountain Goat (c) Leidy's Muskox (D)
Oreamnos Rafinesque Bootherium Leidy

Furlong's Antelope (E) Muskox (F)
Preptoceras Furlong Ovibos Blainville
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FAMILY III.-BOvIDE

DIVISIONS A.-ANTILOPINI; B.-OVINI; AND C.-BOVINI

Figures 55-58 and (in part) 2A

Exploration of the Western Tertiary has failed as yet to shed light
on the antecedents of the American Cavicornia, which so far have not been
definitely recognized in deposits of the Western Hemisphere preceding
those of Pleistocene time. A possible exception exists in the case of
Neotragocerus Matthew and Cook, as there is still question as to the
stratigraphic level of the lone evidence, a Nebraska horn-core, and
whether the same may not have been derived from the pre-Pleistocene.'

The known American Quaternary Cavicornia may be considered
conveniently as representative of five major subfamily groups, one of
which-the extinct Euceratherinae of the Pacific slope-was perhaps
indigenous, but four of which-the Antilopinae, Ovinae, Ovibovinae and
Bovina-cwere probably of Old World origin. The most interesting of
the five groups is that embracing the three aberrant Antilopines, the
questioned Neotragocerus, the Saiga, here first described from America,
and the surviving American goat-antelope, Oreamnos. The rarity of
Quaternary remains of the latter and of the mountain sheep is due
undoubtedly to habitat. The Ovinae, Ovibovinae and Bovinae ranged in
the Pleistocene throughout the Holarctic regions of both hemispheres.
The recent discovery in Alaska of a small Ovine of the proportions of
individuals of the domesticated race is unexpected. In Quaternary
America the Ovibovines had a wide distribution and were represented by
at least three distinct genera. The bison, previous to the recent dis-
covery of the remains of the yak-like creature described below from the
Quaternary of Alaska, was believed to have been the only Bovine to have
reached America. The Alaskan Bovidae are to be further discussed in a
forthcoming study of the amassed evidence regarding the extinct fauna
of the Fairbanks region. Observations on Quaternary forms are con-
fined here to brief statements as to the genera and species, an enumera-
tion of the types and synonymy and a list of the more important of the
present available specimens.

1 Reports of the occurrence of Bi8on in pre-Pleistocene deposits are not substantiated by the
evidence. Marsh (1877) is generally considered as having been in error in assigning the types of
B. alleni and B. ferox to the "Lower Pliocene." Bison was doubtfully reported from the 5nake
Creek of Nebraska by Matthew and Cook (1909): ". . . we do not regard the presence of this Pleis-
tocene genus in the Snake Creek fauna as satisfactorily proven." Matthew (1924) did not include
Bison in the fauna from the Snake-Sheep Creek area.
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The three present recognized divisions, five subfamilies and twelve
genera and subgenera of American Pleistocene-Recent Bovidae are:

DiviSION A.-ANTILOPINI
Subfamily 1.-ANTILOPINE

I. Neotragocerus Matthew and Cook (1909)
(Possibly from the Tertiary)

II. Oreamnos Rafinesque (1817)
IIL Saiga Gray (1843) (S. ricei, n.sp., from Alaska)

DIVIsION B.-OvINI
Subfamily 2.-EUCERATHERIN&E
IV. Euceratherium Furlong and Sinclair (1904)
V. Preptoceras Furlong (1905), and questioned
(a) Aftonius Hay (1913), and
(b) Taurotragus ref. Gidley (1913)

Subfamily 3.-OVINE
VI. Ovis Linnaeus (1758) (0. dorshi, n.sp., from Alaska)

Subfamily 4.-OVIBOVIN&
VII. Ovibos Blainville (1816)

(Liops Gidley and Gidleya Cossmann)
VIII. Symbos Osgood (1905)
IX. Bootherium Leidy (1852)

DIVIsIoN C.-BOVINI
Subfamily 5.-BOVINE

X. Bos Linnaeus (1758) (B. bunnelli, n.sp., from Alaska)
XI. Bison H. Smith (1827)
XII. Superbison Nobis (1930)

FIG. 55. Details of Bovidie heads in flesh:
(A) Ovis dalli stonei (Allen)

Oreamnos americanus columbi.e Hollister
A and a after specimens shot by author, Cassiar Province, B. C., 1910

(B) Saiga ricei, n.sp., restored from photograph of Recent Saiga, Morden-Graves
North Asiatic Expedition

(D) Bootherium sargenti Gidley, hypothetical reconstruction
Preptoceras sinclairi Furlong, hypothetical reconstruction

(F) Ovibos moschatus (Zimmerman), after Recent specimen
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The marked difference between the limb proportions of the several
genera is indicated in the adjoining table of metacarpal versus skull
lengths.

TABLE XII
METACARPAL LENGTH RELATIVE TO SKULL LENGTH IN THE1 AMERICAN ANT1ILOPINZ,

OVIN9, OVIBOVIN.M AND BovINA3, VERSUS IN Antilocapra
(Skull length measured from back of condyles to front of premaxillae.)

Antilocapra americana.

Saiga tatarica........

Euceratherium sinclairi

Ovis canadensis ......

Oreamnos montanus...

Ovibos moschatus......

Bison bison athabasc8e.

Superbison crassicornis

BosItunn.......

Bos grunniens.......
I Length metacarpus

Length skull

9

.,

Im-
ma-
ture

9

9

9

A.M. (M.)19350

" 75243

" 100353

" 85301

U.C.8896

A.M.(M.)122672

" 122673

" 35541

" 35405

" 19346

" 98953

". 98954

A.C.-F:A.M. Coll.
(Unassociated)

. 1

A.M.(M.)10730

N. Y. Zoo

Wyoming

is

Asia

California

Alberta

it

N. Y. Zoo

Hudson Bay

Alberta

a'

Alaska

N. Y. Zoo

220= 8

206
206= 75%
20424= 74%275

157 = 67%
180

183
278 66%
184
2039 64%

103= 40
252 40%
110
300 37%
182

= 39%
465
225
550 41%

205= 39
523 9%
241 = ((43))%
560
196

= ((39))%

151
430

= 35%

The three Bovidae divisions and the available remains referable to
each are discussed in the following pages.
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FIG. 56. Oreamnos Raf. (A.M. [M. ]19837), Neotragocerus M. and C. (A.M.14141),
Saiga ricei, nap. (A.C.-F:A.M.30495, type) and Ovis dorshi, n.sp. (A.C.-

F:A.M.30701, type), comparison of horn-cores.
X i. (See legend, next page.)
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DIVISION A.-ANTILOPINI

Subfamily l.-Antilopinae

I. NEOTRAGOCERUS MATTHEW AND COOK
(Questioned Tertiary Occurrence)

II. OREAMNOS RAFINESQUE

III, SAIGA GRAY

Figures 55B, c and (in part) 2A, 56

The most interesting of the five Bovid groups occurring in North
America, as observed in the foreword, is that of the Antilopina, em-
bracing the questioned Neotragocerus, the Saiga, here first described from
America, and the Recent Oreammnos. The rarity of remains of all three
genera well may have been occasioned by their Alpine habitat.

I. NEOTRAGOCERUS MATTHEW AND COOK

Figure (in part) 56

The genus was based (1909) on a horn-core reported as coming from
the Upper Snake Creek, Nebraska. John C. Merriam (1918) referred to
the genus under a separate species a horn-core from the late Pliocene or
early Pleistocene of Oregon. The original describers, speaking of the
type, observe: "Its surface is that of the horn cores of Bovidwe, easily
distinguished from the horn core of the Pronghom Antelope by the
coarser and less compact structure of the surface... It approaches
Oreamnus in form and surface about as nearly as any modern genus with
which we have made comparison, but lacks the curvature of that genus."

FIG. 66. Oreamnos Raf., Neotragocerus M. and C., Saiga ricei, n.sp., and Ovis
dorshi, n.sp., comparison of horn-cores.

X i. A, cross sections of horn-cores.
A.M. [M. ]19837, Oreamnos montanus (Ord) (Recent, for comparison).
(See page 545.)
A.M.14141, Neotragocerus improvisus Matthew and Cook, genotype, from the

Tertiary of western Nebraska.
(See page 544.)

A.C.-F:A.M.30495, Saiga ricei, n.sp.,. type, from the Pleistocene of Alaska.
(See page 547.)

A.C.-F:A.M.30701, Ovis dorshi, n.sp., type, from the Pleistocene of Alaska.
(See page 555.)
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Two species have been recognized:

(1) Neotragocerus improvisus Matthew and Cook, genotypic species,
from Snake Creek, Sioux County, Nebraska.
GENOTYPE.-Horn-core, A.M.14141. This paper, Fig. 56.

(2) (?)Neotragocerus lindgreni Merriam, from the Idaho formation.
TYPE.-Horn-core, N.M.3941.

Detailed Lists of Types, Referred Specimens, and Synonymy

(1) Neotragocerus improvisus Matthew and Cook, genotypic species
From the Hipparion Zone, Snake Creek, Sioux County, Nebraska

Neotragocerus improvisus MATrHEW AND COOK, 1909, Bull, Amer. Mus. Nat. Hist.,
XXVI, p. 413, Figs. 26, 27. SINcTAIR, 1915, Proc. Amer. Phil. Soc., LIV, p. 94,
Fig. 16. MATTHEw, 1918, Bull. Amer. Mus. Nat. Hist., XXXVIII, p. 222.

GENOTYPE.-Horn-core. A.M.14141 Figured by Matthew and
Cook, 1909, Fig. 26; this
paper, Fig. 56.

There is serious doubt as to the previous provisional references of partial dentitiona:
Two maxillary fragments A.M.14136 Provisionally referred and fig-
with ml-m. and 14133 ured by Matthew and

(Apparently camel.) Cook, 1909, Fig. 27.

Ramus with p4-m3. P.U.12106 Provisionally referred and fig-
(Here tentatively transferred to Pro- ured by Sinclair, 1915, Fig.

synthetoceras siouxens, n.sp.-see page 16.
607.)

(2) (?)Neotragocerus lindgreni Merriam

From the Idaho Formation

Neotragocerus lindgreni MERRIAM, 1918, Univ. Cal. Pub. Bull. Dept. Geol., X, p. 526,
Fig. 2.
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TYPE.-Horn-core. N.M.3941 From the Idaho formation, 3
mi. E. of Boise.

Figured by Merriam, 1918,
Fig. 2.

Said to be slenderer and perhaps more compressed laterally than in N.
improvisus Matthew and Cook, and longer, slenderer and more distinctly
flattened transversely than in Oreamnos.

II. OREAMNOS RAFINESQUE (1817)1

Head in Flesh, Figure 55c; and (in part) 2A, 56

Remains of the peculiar American goat-antelope, the White or
Rocky Mountain "goat," Oreamnos montanus (Ord) (see outline of horn-
core, Fig. 56), of Recent North America, seldom are encountered in
Quaternary deposits. The species, as noted below, was identified (a)
by Matthew (1902) from Whitman County, Washington; (b) by Sin-
clair (1905) in foot elements from Potter Creek Cave, California; and
more recently (1925) (c) by Chester Stock, in additional remains from
Potter Creek and Samwel Caves. Oreamnos so far is unrepresented in
the Fairbanks, Alaska, collection.

The genotypic species is Oreamnos montanus (Ord, 1815), the Rupicapra ameri-
cana of Blainville, 1816. Three Recent local races or subspecies have been named:
0. montanus kennedyi (Elliot, 1900) from southern Alaska; 0. montanus columbia
(Hollister. 1912) from northern British Columbia; and 0. mortanus missoula (Allen,
1904) from Montana and Idaho.

The three Quaternary references are:

(la) Oreamnos montanus, Var.
From Whitman County, Washington

Oreamnus species indet. MATTHEW, 1902, Bull. Amer. Mus. Nat. Hist., XVI, p. 321.

EXAMPLE.-Parts of horn.
(Whereabouts unknown.)

t 1817, Oreamnos Rafinesque, Amer. Monthly Magazine, II, p. 44 (November). TYpE.-
Mazama dor8ata Rafinesque = Ovi8 montanus Ord (1815) = Rupicapra americana Blainville (1816)
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(lb) Oreamnos montanus, Var.

From Potter Creek Cave, California

Haplocerus montanus ORD, referred SINCLAIR, 1904, Univ. Cal. Pub. Amer. Arch.
Ethn., II, p. 18.

Aplocerus montanus ORD, referred SINCLAIR, 1905, Univ. Cal. Pub. Bull. Dept. Geol.,
IV, p. 152, P1. xx, Figs. 3, 4.

Oreamnos americanus (ORD), MERRIAM AND STOCK, 1925, Cam. Inst. Wash. Pub. 347,
p. 10.

ExAmPLE.-Parts of two meta- U.C.4312 Figured by Sinclair, 1905, P1.
carpi. and 4382 xx, Figs. 3, 4.

(1c) Oreamnos montanus, Var.

From Samwel Cave, California

Oreamnos species STOCK, 1925, Cam. Inst. Wash. Pub. 331, p. 113.

Remains not reported.

III. SAIGA GRAY'

Head in Flesh, Figure 55B; and (in part) 56

It is surprising to find the strange Asiatic gazelle-antelope, Saiga,
occurring in the Quaternary fauna of Alaska. While the range of Saiga
today is reduced to the steppes of western Siberia, the genus is said to
have extended into Poland as late as 1800 and to have been present in
France in Paleolithic time. Smith Woodward (1890) identifies it in the
Quaternary of the British Isles. Saiga is represented in the Alaska
collection by a portion of the skull, inclusive of the horn-cores, posterior
portion of the frontals and the occiput (Fig. 56). There would seem to
be little question as to the correctness of the identification of the speci-
men. The same is characterized by the typical elevation of the frontal
and frontoparietal sutures in respect to the depression of the bones
themselves, the strong angulation of the posterior cranium, the eleva-
tion of the superior border of the orbit, the extent of the parietals and

I Saiga tatarica Gray (1843, List Mamm. Brit. Mus., p. 160) = Capra tatarica Linneus (1766
Syst. Nat. [121, I, p. 97).
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of the mastoids, the height of the smooth horn-core bases as contrasted
with the deeply fluted horn-cores, the breadth between the horn bases,
and the outwardly and backwardly sweeping, laterally comprtssed and
sharply tapering horn-cores which are slightly bowed medianly as viewed
anteriorly. The distance between the mid-anterior horn bases approxi-
mates that from the inion to the mid-horn base. The sutures of the
specimen are but little consolidated, indicating an adolescent individual.

The Alaska specimen approximates very closely an Asiatic skull [A.M.
(M.)85301 ] in the Morden collection. The latter exhibits the diminutive
size of I3 and /C, p2 (minute alveoli) missing, p3 small, tooth crowns tall,
nasals abbreviated and anterosuperior portions of the maxillse greatly
attenuated. Nehring (1891) reports the presence of three premolars in the
case of remains from Moravia, Czechoslovakia. While the horn-cores
of the saiga are in moderate degree not unsuggestive of the Rocky
Mountain goat, the serow and the goral, they more closely resemble those
of the goitered gazelle of Asia, Gazella subgutterosa. The only specimen
available of the latter [A.M.(M.)60381 ] represents a slightly immature
individual that is of considerably smaller size than the Asiatic and Alaska
saigas. The G. subgutterosa specimen and a mature specimen of Gazella
granti [A.M. (M.)54150] exhibit a suggestion of the elevation of the
frontal and frontoparietal sutures characteristic of Saiga. The new
species is named in honor of Neil A. Rice, in recognition of his support
of the Alaska investigations. A partial metacarpus and partial meta-
tarsus of proportions of the Recent Asiatic form may represent the same
new species. It is expected that continued investigation in the Fair-
banks area may produce additional remain. A more detailed descrip-
tion of the new type will be given in the forthcoming report on the
Pleistocene Fauna of Alaska.

(1) Saiga ricei, new species
From the Fairbanks Area, Alaska

TYPE.-Posterior half of cra- A.C.-F:A.M.30495 From Lillian Creek, 1930.
niumn with hom-cores. This paper, Fig. 56.

TENTATIVELY REFERRED.-
Proximal one-half right A.C.-F:A.M.30503 From Gilmore, 1931.
metacarpus.

Proximal two-thirds right A.C.-F:A.M.30503A From Goldstream, 1933.
metatarsus.
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Subfamily 2.-Euceratherinse

IV. EUCERATHERiUM FURLONG AND SINCLAIR
V. PREPTOCERAS FURLONG, AND QUESTIONED

(a) AFToNIus HAY A (b) TAUROTRAGUS REF. GIDLEY

Reconstruction, Figure 55E

Statement

Euceratherium Furlong and Sinclair (1904) and Preptoceras Furlong
(1905) (see reconstruction, Fig. 55E) from the California Quaternary
caves) Aftonius Hay (1913) from the Iowa Pleistocene, and Taurotra-
gus, referred Gidley (1913), from a Maryland cave, possibly repre-
sent a single group of closely related forms. Stock-Furlong (1927), in
their consideration of remains from McKittrick, observe " . . . In view of
possible variation in the characters of the horn cores, the suggestion
may be warranted that the McKittrick form and the [two] types from
the California caves [Preptoceras and Euceratherium] represent in reality
a single generic group. Should this prove to be the case the type of
Preptoceras would possibly belong to a young male and the type of
Euceratherium to an older female... Undoubtedly the greatest simi-
larity exists between the California Pleistocene types and Ovibos...
How closely the . . . group is related to the Pleistocene and Recent musk
oxen can best be determined when information is available concerning
the Pliocene precursors of these forms." The horn-core on which Afto-
nius Hay is based is suggestive of the California specimens. Tauro-
tragus americanus Gidley, as pointed out by C. L. Gazin, seems to be
related to the American Euceratherium rather than to the African Tauro-
tragus group. It is always possible that the types of the two Samwel
Cave genotypic species, Euceratherium collinum and Preptoceras sin-
clairi, may be of a female and an immature male of the same genus.
For the present Preptoceras well may be retained as a distinct subgenus
characterized by the less tall and upright, and more horizontally directed
and widely spreading horn-cores.

The ten more prominent of the recorded occurrences of the remains
of Euceratherine are given (the first five being from California areas).
The types and synonymy are cited in the following pages.
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Summary of Named Species

(1) Euceratherium collinum Furlong and Sinclair, genotypic species,
from Samwel Cave, Shasta County, California.

GENOTYPE.-Partial cranium, U.C."M"8751.

(la) E. (Preptoceras) sinclairi (Furlong), from Samwel Cave,
Shasta County, California.

TYPE.-Partial skull, mandible and skeleton, U.C.8896.

(2) Euceratherium collinum, referred Sinclair, from Potter Creek
Cave, Shasta County, California.

EXA.MPLE.-Broken horn-cores, etc., U.C. Coll.

(3) Euceratherium collinum, referred Stock, from Hawver Cave,
Eldorado County, California.

ExAMPLE.-Detached molars, U.C.21467-8.

(4) Euceratherium species, referred Stock-Furlong, from Klamath
River, Siskiyou County, California.

ExAMPLE.-Horn-core, U.C."M"2337.

(5) E. (Preptoceras) species, referred, from McKittrick, California.
ExAMPLE.-Partial skull, right ramus and foot, U.C."M"27118-9.

(6) (?)E. (Preptoceras) mayfieldi (Troxell), from Rock Creek,
Texas.

TYPE.-Partial skull and horn-cores, Y.P.M.10920.

(7) (?)E. (Aftonius) calvini (Hay), from Missouri Valley, Iowa.
TYPE.-Pair of horn-cores, Univ. Iowa Coll.

(8) (?)E. (Taurotragus) americanum (Gidley), from Cumberland
Cave, Maryland.

TYPE.-Right maxillary dentition, N.M.7622.

(8a) (?)Euceratherium americanum (Gidley), referred Gazin,
from the vicinity of Alton, Illinois.

ExAMPLE.-Lower left molar, N.M.3987.
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(9) Euceratherium collinum morrisi Schultz and Howard, from
Burnet Cave, New Mexico.

TYPE.-Posterior portion of skull with horn-cores, A.N.S.P.13418.

(9a) (?)E. (Preptoceras) sinclairi neomexicana (Schultz and
Howard), from Burnet Cave, New Mexico.

TYPE.-Left horn-core, A.N.S.P.13807.

(10) (?)E. (Preptoceras) cf. sinclairi, referred Freudenberg, from the
Valley of Mexico.

Detailed Lists of Types, Referred Specimens, and Synonymy

(1) Euceratherium collinum Furlong and Sinclair, genotypic species

From Samwel Cave, Sierra Nevada Range, Shasta County, California

Euceratherium collinum FURLONG AND SINCLAIR, SINCLAIR, 1904, Univ. Cal. Pub.
Amer. Arch. Ethn., II, p. 18. SINCLAIR AND FURLONG, 1904, Univ. Cal. Pub.
Bull. Dept. Geol., III, p. 412, Pls. L, LI and Text-Fig. 1.

GENOTYPE.-Partial cranium U.C."M"8751 Figured by Sinclair and Fur-
with horns and cheek- long, 1904, Pls. L, LI and
tooth series. Text-Fig. 1.

The genotype, which may be of a female, and the type of Preptoceras sinclairi
Furlong, an immature male from the same locality, may represent but one form.

(la) Euceratherium (Preptoceras) sinclairi (Furlong)
From Samwel Cave, Sierra Nevada Range, Shasta County, California

Preptoceras sinclairi FURLONG, 1905, Univ. Cal. Pub. Bull. Dept. Geol., IV, p. 163,
PIS. xxiv, xxv. GAZIN, 1933, Journ. Mamm., XIV, No. 2, p. 163.

TYPE.-Partial skull, man- U.C.8896 Figured by Furlong, 1905, P1.
dible, and skeleton of xxiv and (skeleton) P1.
young individual. xxv.

(Length of the metacarpal 180 mm., and the metatarsal 190 mm., according
to Furlong.)

Furlong (1905, p. 168) states: "... Its closest affinity is with its contemporary
Euceratherium. It stands in about the same relation to the Ovinae as does the latter
and is tentatively placed in that subfamily..." The type, probably an immature
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male, as pointed out by Gazin (1933), actually may be of E. collinum Furlong and
Sinclair, from the same cave.

(2) Euceratherium collinum, referred Sinclair

From Potter Creek Cave, Sierra Nevada Range, Shasta County, California

Euceratherium collinum FURLONG AND SINCLAIR, referred SINCLAIR, 1905, Univ. Cal.
Pub. Bull. Dept. Geol., IV, p. 150, P1. xx, Figs. 1, 2.

ExAmpis.-Broken h o r n-
cores, detached teeth and
foot-bones.

U.C. Coll. Foot-bones figured by Sin-
clair, 1905, PI. xx, Figs. 1,
2.

(3) Euceratherium collinum, referred Stock

From Hawver Cave, Eldorado County, California

Euceratherium collinum (?) SINCLAIR AND FURLONG, referred STOCK, 1918, Univ. Cal.
Pub. Bull. Dept. Geol., X, p. 513.

ExAMPLE.-Detached molars. U.C.21467
and 21468

(4) Euceratherium species, referred Stock-Furlong

From Klamath River, Gottville, Siskiyou County, California

Euceratherium species, referred STocK-FURLONG, 1927, Univ. Cal. Pub. Bull. Dept.
Geol. Sci., XVI, p. 413, Fig. 1.

ExAMPLE.-Horn-core. U.C."M"2337 Figured by Stock-Furlong,
1927, Fig. 1.

(5) Euceratherium (Preptoceras) species, referred

From McKittrick, California

Preptoceras ? cf. sinclairi FURLONG, STocK-FURLONG, 1927, Univ. Cal. Pub. Bull.
Dept. Geol. Sci., XVI, p. 410, Figs. 2-5 and Pls. Lx-LxiII.

Preptoceras 8inclairi FURLONG, GAZIN, 1933, Journ. Mamm., XIV, No. 2, p. 163.

ExAMPLE.-Partial skull, right
ramus, and foot.

U.C."M"27118
and 27119

Figured by Stock-Furlong,
1927, (skull) Pls LX-LXII,
(ramus) P1. Lxnii, (foot)
Text-Fig. 5.

(Stock-Furlong and Gazin agree in the resemblance of these remains to Eucera-
therium.)
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(6) (?)Euceratherium (Preptoceras) mayfieldi (Troxell)

From Rock Creek, Texas

Preptoceras mayfieldi TROXELL, 1915, Amer. Journ. Sci. (4), XL, p. 479, Figs. 1, 2.

TYPE.-Partial skull and horn- Y.P.M.10920
cores.

Figured by Troxell, 1915,
Figs. 1, 2.

(7) (?)Euceratherium (Aftonius) calvini (Hay)

From the Pleistocene of Iowa

"Ruminant" CALVIN, 1909, Bull. Geol. Soc. Amer., XX, p. 350, P1. xxiii, Fig. 1.
Aftonius calvini HAY, 1913, Proc. Biol. Soc. Wash., XXVI, p. 6; 1914, Ann. Rept.

for 1912, Iowa Geol. Surv., XXIII, pp. 26, 287, P1. xxxiv, Figs. 1, 2, 4, 5, and
Text-Fig. 95; 1923, Cam. Inst. Wash. Pub. 322, p. 14 (records from Iowa, Mis-
souri and Kansas); 1924, ibid., Pub. 322a, p. 296; 1928, Journ. Wash. Acad. Sci.,
XVIII, p. 425.

TYPE.-Pair of horn-cores with Univ.
portion of frontals. Co

TENTATIvELY REFERRED BY HAY, 1914.-
Left metatarsus. Univ.

(Length 204 mm.) Co]

Iowa From Cox Gravel Pit, Mis-
II. souri Valley, Harrison

County, Iowa.
Figured by Calvin, 1909, P1.

XXIII, Fig. 1; by Hay,
1914, P1. xxxiv, Figs. 4, 5
and Text-Fig. 95.

Iowa From Turin, Monona
11. County, Iowa.

Figured by Hay, 1914, P1.
xxIV, Figs. 1. 2.

(8) (?)Euceratherium (Taurotragus) americanum (Gidley)
From Cumberland Cave, Maryland

Taurotragus americanus GIDLEY, 1913, Smithson. Misc. Coil., LX, No. 27, p. 1, PI. I,
Fig. 2; 1914, ibid., LXIII, No. 8, p. 16, Figs. 18, 19; 1920, Rept. Smithson. Inst.
for 1918, p. 283. HAY, 1920, Proc. U. S. Nat. Mus., LVIII, p. 113, P1. v, Figs. 7-11.

"Taurotragus" americanus GTDLEY, GAZIN, 1933, Joum. Mamm., XIV, No. 2, p. 162.
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TYPE.-Right maxillary den- N.M.7622 Figured by Gidley, 1913, Pl.
tition. I, Fig. 2.

REFERRED BY C. L. GAZIN, 1933.-
Ramal dentition.

(8a) (?)Euceratherium americanum, referred Gazin

From the Vicinity of Alton, Illinois

Taurotragus americanus GIDLEY, HAY, 1920, Proc. U. S. Nat. Mus., LVIII, p. 113.
Euceratherium (?)americanum (GIDLEY), GAZIN, 1933, Journ. Mamm., XIV, No. 2,

p. 163.

EXAMPLE.-Lower left molar. N.M.3987 Collected at Kimmswick,
Missouri, about 20 mi. S. of
St. Louis and 40 mi. S. of
Alton, Ill.

(Height of tooth 50 mm.; length 53 mm.; thickness at base of first lobe, 23
mm.; at base of second lobe, 24 mm.; at base of third lobe, 15 mm.)

(9) Euceratherium collinum morrisi Schultz and Howard

From New Mexico

Euceratherium collinum morrisi ScHuLTZ AND HOWARD, 1935, Proc. Acad. Nat. Sci.
Phila., LXXXVII, p. 290, Pls. xiii, Figs. 3-4; xiv, Figs. 1-4,10.

TYPE.-Posterior portion of A.N.S.P.13418 From Burnet Cave, New
skull with horn-cores. Mexico.

Figured by Schultz and How-
ard, 1935, Pls. xiii, Figs.
3-4; xiv, Figs. 1-4, 10.

DOUBTFULLY REFERRED SPECIMENS FROM TYPE LOCALITY.-
Palate with right ml-m3 A.N.S.P.13808
and left m2-m3.
Left ramus with pS-m3, A.N.S.P.13806
and right ramus with p4-
mi.
Metacarpal. A.N.S.P.13950
Astragalus. 13982
1st and 2d phalanges. 13423 and 13438
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(9a) (?)Euceratherium (Preptoceras) sinclairi neomexicana
(Schultz and Howard)

From New Mexico

Preptoceras sinclairi neomeicana SCHULTZ AND HOWARD, 1935, Proc. Acad. Nat. Sci.
Phila., LXXXVII, p. 291, P1. xii, Figs. 2-3.

TYPE.-Left horn-core. A.N.S.P.13807 From Burnet Cave, New
Mexico.

Figured by Schultz and How-
ard, 1935, P1. xii, Figs. 2-3.

(10) (?)Euceratherium (Preptoceras) cf. sinclairi, referred Freudenberg
(1921)

From the Valley of Mexico

Preptoceras cf. sinclairi referred FREUDENBERG, 1921, Geologie von Mexiko, pp. 137,
139; 1922, Geol. Pal. Abh. Jena, XIV (XVIII), Heft. 3, p. 5.

Freudenberg merely cites as present.

Subfamily 3.-Ovine

VI. Ovis LINNUS

Figure 55A and (in part) 56

Genotypic species, Ovi8 aries Linnmeus (1758)

Statement

Knowledge of the wild sheep of the North American Pleistocene has
been limited mainly to a few cave finds. The general absence of the
sheep and of the goat in sedimentary accumulations perhaps may be ac-
counted for sufficiently by the mountainous habitat of both. The
Alask" collection is of especial interest in including, besides partial crania
of mountain sheep with horn-cores of Ovis dalli shape, a specimen of a
much smaller form more nearly resembling Ovis aries.

[Vol. ILIX554



Frick, Horned Ruminants. III-Bovide5

The rather typical 0. dalli-like crania are referred to a subspecies, 0.
d'alli kaiseni, named in memory of Peter C. Kaisen, the leader of the
two first Alaska College-American Museum expeditions of 1929 and
19301.

The domestic sheep, like the goat and the ox and unlike the horse,
has been supposed to have been absent from the Western Hemisphere
until introduced by the early voyagers from Europe. The second Alas-
kan form is much smaller than anly Rocky Mountain sheep and lacks the
characteristic prominence of the anterior orbital margin and the large
and upright horn-cores of the latter. The specimen is remarkably sug-
gestive of an average domestic ewe: in size, in tendency toward a similar
depression postero-inward of the horn bases, and in the small, broadly
flaring and downwardly curved horn-cores. The unique and curious
find is referred to a distinct species, Ovis dorshi, after John B. Dorsh of
Alaska College, leader of the Joint Alaska College-American Museum
expeditions of 1933-1935.

Ten or more subspecies or races of the two species of Recent mountain
sheep have been deemed worthy of recognition:

0. canadensis canadensis Shaw (1804), from Alberta to Arizona; 0. c. californiana
(Douglas) (1829), from California to Washington; 0. c. sierr.e (Grinnell) (1912), from
the Sierras; 0. c. gaillardi Mearns (1907), from Sonora and southwestern Arizona;
0. c. nelsoni (Merriam) (1897), from Nevada to Lower California; 0. c. auduboni
Merriam (1901), from the Badlands; 0. c. texiana Bailey (1912), from Texas and
New Mexico; 0. dalli dalli (Nelson) (1884), from Alaska and the Yukon; 0. d.
fannini (Hornaday) (1901), from the Yukon; 0. d. stonei (Allen) (1897), from north-
ern British Columbia (see figured head, Fig. 55A). (After H. E. Anthony, 1928.)

An extinct species, O. mamillaris Hildreth (1837), has been based on a
skull from Ohio. The two here recognized forms from the Quaternary
of Alaska are:

(1) Ovis dalli kaiseni, new subspecies

TYPE.-Nearly complete skull. A.C.-F:A.M.30700 1930.

REFERPED.-Three partial A.C.-F:A.M. Coll. 1930 and 1934.
crania.

(2) Ovis dorshi, new species

TYPE.-Posterior half of cra- A.C.-F:A.M.30701 1931.
nium with horn-cores. This paper, Fig. 56.

1 The investigation in 1931 was continued by Doctor Albert S. Wilkerson of Alaska College, and
in 1932 by Professor Ray Henricksen, assisted by Wilson Walton.
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Subfamily 4.-Ovibovinse

VII. OvIBos BLAINVILLE

VIII. SYMBOS OSGOOD

IX. BOOTHERIUM LEIDY

Figure 55D, F

Statement

The existing genus Ovibos Blainville and the extinct genera Symbos
Osgood and Bo6therium Leidy seem to have been widely distributed in
North America during the Quaternary. Remains are referred to
Ovibos from the prehistoric deposits of France, as well as from the
Quaternary of Asia. While Ovibovinae so far are unreported from
Rancho La Brea, California, all three genera are represented in the col-
lections from Fairbanks, Alaska. As seen in these remains, there is no
longer cause for question as to the presence of distinct cranial characters
in Symbos as compared to Ovibos. Definite knowledge yet seems to be
lacking as to in what degree the tooth characters of Symbos differ from
Ovibos and Bo6therium.

A splendid specimen of Symbos from Fairbanks shows the hitherto
unrecognized elongation of the nasals and muzzle, and permits a rechar-
acterization of the genus. As compared to Ovibos, Symbos is larger, the
nasals are much longer proportioned, the occiput is higher, the condyles
are larger and the orbits are lower and more posteriorly placed. The
basal horn-core plate. is thicker dorsoventrally, longer-proportioned
anteroposteriorly, and medianly undivided and deeply excavated as
compared to Ovibos. In Symbos, while the greatest over-orbital breadth
of the cranium is 48% of the distance from the anterior nasals to the
inion, versus 65% in Ovibos, the nasals equal 94% of the distance from
the anterior border of the frontals to the inion, versus 58% in Ovibos.
The homs of the genus Bo6therium are at once distinguishable from
those of the two preceding genera by the absence of the basal plate and
their marked relative slenderness and outward direction. A giant Ovi-
bovine species, indicated by a humerus from Fairbanks, recalls certain
huge Ovibovine remains from the Quaternary of Idaho, once shown to the
writer by James W. Gidley.

The Alaska Quaternary has yielded remains of four different musk-
oxen: Omibos yukonensis Gidley, (?)Ovibos giganteus, new species, Sym-

[Vol. LXIX.556



Frick, Horned Ruminants. III-Bovid5

bos tyrrelli Osgood and Bootherium nivicolens Hay. The Alaskan 0.
yukonensis remains were originally referred directly to the Recent 0.
moschatus. S. tyrrelli Osgood seems to resemble S. cavifrons (Leidy)
from Indian Territory. B. nivicolens Hay is said to resemble both B.
bombifrons (Harlan) from Kentucky and B. sargenti Gidley from Michi-
gan.

The three genera, VII, Ovibos Blainville, VIII, Symbos Osgood and
IX, Bootherium Leidy, and their species, types and referred remains, as
recorded in the literature or newly encountered in Alaska, are summarized
in the following pages.

Summary of Named American Species

VII. Ovibos' Blainville.
(1) Ovibos moschatus (Zimmerman), genotypic species, Recent and

fossil.

(2) Ovibos appalachicolus Rhoads, from Durham Cave, Pennsylva-
nia.

TYPE.-Horn-core base, A.N.S.P.29.

(3) (?)Ovibos zuniensis (Gidley), from New Mexico.

TYPE.-TOp and back portion of skull and horn-cores, N.M.5100.

(4) Ovibos yukonensis Gidley, from the Palisades of the Yukon,
Alaska.

TYPE.-Nearly complete skull, N.M.5728.

(4a) Ovibos proximus Benley, from Ontario, Canada.
TYPE.-Brain case, horn-cores and portion of skull, Royal Ontario Mus.

Coll.

(5) (?)Ovibos giganteus, n.sp., from the Fairbanks area, Alaska.
TYPE.-Humerus, A.C.-F:A.M.30498.

1 An extinct form is indefinitely reported by Riltimeyer (1865, Verh. Nat. Gesellsch. Basel, IV,
p. 328), Ovibosfossilis; and a skull and other remains from northern Russia have been referred to the
same by Pavlow (1906, MWm. Acad. Imp. Sci. St. Petersbourg [8], XXI, No. 1, p. 28, Pls. iI and ill
[in part]).
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VIII. Symbos Osgood.
(1) Symbos cavifrons (Leidy), from Indian Territory.

TYPE.-Cranium, A.N.S.P. Coil.

(la-e) Symbos cavifrons vars., from Iowa, Indiana, Nebraska,
Illinois and Missouri; and (lec) S. convexifrons Barbour,
from Nebraska.

EXAMPLEsS.-SkUlls and partial crania-see details following.

(2) Symbos tyrrelli Osgood, genotypic species, from Yukon Terri-
tory.

GENOTYPE.-SkUll, N.M.2555.

IX. Bootherium Leidy.
(1) Bootherium bombifronrs (Harlan), genotypic species, from Big

Bone Lick, Kentucky.
GENoTYPE.-Partial skull and horn-cores, A.N.S.P. Coll.

(la) (?)Bo6therium bombifrons, var., from "Frankstown
Cave," Pennsylvania.

ExAMPLE.-Fragmentary remains, C.M.11036.

(lb) Bootherium bombifrons, var., from (?)Douglas County,
Nebraska.

Ex2zPLE.-Fragmentary skull portion, N.S.M.193-25-527.

(2) Bootherium sargenti Gidley, from Grand Rapids, Michigan.
TYPE.-Upper portion of skull, Kent Scientific Mus. Coll.

(3) Bo5therium nivicolens Hay, from Alaska.
TYPE.-Top of cranium with horn-cores, N.M.2324.

ttt s T rttr



Frick, Horned Ruminants. III-Bovid5

Detailed Lists of Types, Referred Specimens, and Synonymy
VII. OvIBos BLAINVILLE

Reconstruction, Figure 55F

Remains from Pennsylvania, New Mexico, Ontario and Alaska have
been made the types of as many extinct species, and specimens from
other Quaternary localities have been referred to the living species.
The six forms currently recognized are:

(1) Ovibos moschatus (Zimmerman), genotypic species

Quaternary remains referred to the living species have been reported from New
Jersey, Pennsylvania, Ohio, Indiana, Iowa, Nebraska, Minnesota, South Dakota,
Colorado, Oklahoma, Ontario, Alberta and Alaska. The three Recent North Ameri-
can species and subspecies are: Ovibos moschatus wardi Lydekker (1900), from Green-
land 0. m. niphoccus Elliot (1905), from Wager Inlet, Northwest Territory, Canada;
and 0. m. moschatus (Zimmerman) (1870), from Barren Ground and west of Hudson
Bay-evidently the type area.

A skull (N.M.14413) of the Recent species is figured by Osgood (1905, P1. xxxvii,
Fig. 1; P1. xxxviii, Fig. 1; P1. xxxix, Fig. 3) under Ovibos moschatus. According to
C. L. Gazin (communicated), the skull together with the rest of the skeleton was col-
lected by W. L. Hardesty in 1873 or 1874, east of the mouth of the Mackenzie River.

(2) Ovibos appalachicolus Rhoads

From Pennsylvania

Bison appalachicolus RHOADS, 1895, Proc. Acad. Nat. Sci. Phila., XLVII, p. 248.
Ovibos appalachicolus RHOADS, 1897, ibid., XLIX, p. 492; 1903, Fossil Mammals of

Pennsylvania and New Jersey, p. 239. HAY, 1923, Cam. Inst. Wash. Pub. 322, p.
249.

TYPE.-Horn-core base. A.N.S.P.29 From Durham Cave, near
Riegelsville, Bucks County,
Pennsylvania.

Frankstown Cave (?)Bootherium bombifrons, var., referred remains may repre-
sent the above species. (See Peterson, 1926.)
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(3) (?)Ovibos zuniensis (Gidley)
From New Mexico

Liops zuniensis GIDLEIY, 1905, Proc. U. S. Nat. Mus., XXX, p. 165, Figs. 1-3.
Gidleya zunienis CossmAmN, 1907, Rev. Crit. Pal4ozool., XI, p. 64.

TYpiP.-Top and back portion
of skull and horn-cores.

N.M.5100 From 41 mi. E. of Zuni,
New Mexico.

Figured by Gidley, 1906, Figs.
1-3.

(Horn-cores said to be relatively longer, less robust, and less drooping than
in Ovibos and Symbos, and foramen magnum confined entirely to occipital base
of skull.)

(4) Ovibos yukonensis Gidley'
From the Palisades of the Yukon, Alaska

Ovibos moschatus (?) (ZIMMRRMAN), referred GILMORp, 1908, Smithson. Misc. Coll.,
LI, No. 1807, p. 35.

Otibos yukonensis GIDLEY, 1908, ProC. U. S. Nat. Mus., XXXIV, No. 1627, p. 681,
Pls. LvII-LvIII and Text-Fig.

TYPE.-Nearly complete skull
with ml-ms. (w)

N.M.5728 Collected by Gilmore in 1907
from Palisades of the Yu-
kon.

Figured by Gidley, 1908, Pls.
LVII-LVIII and Text-Fig.

REFERRED.-
Four crania or partial cra- A.C.-F:A.M. Coil. From the Fairbanks area,
nia. 1929-33.

(4a) Ovibos proximus Bensley
From the Late Pleistocene, Ontario, Canada

Ovibos proimus BENSLEY, 1923, Univ. Toronto Studies, Biol. Ser., No. 23, p. 1,
PIs. I, II.

TYPE.-Brain case, horn-cores
and nasofrontal portion of
skull.

Royal
Ontario

Mus. Coll.

From Iroquois Beach Depos-
its, Ontario.

Figured by Bensley, 1923, Pls.
I, II.

I Possibly of the same form, but indeterminate:
Ovibos maximus RICHARDSON, 1852-1854, Zoology of the Voyage of H. M. S. Herald, p. 25, PI. xi,Figs. 2-4.
Oviboa ? indet. GILMORE, 1908, Smithson. Misc. Coll., LI, No. 1807, p. 38.
Typm.-Partial cervical. Haslar Mus. Coll. From Eschscholtz Bay, Alaska.
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(5) (?)Ovibos giganteus, new species
From the Fairbanks Area, Alaska

A giant Ovibovine species is indicated by a humerus from Fairbanks, secured by
the Joint Alaska College-American Museum of Natural History Expedition. The
specimen is made the type of a new species, tentatively allocated to the genus Oviboa.
Determination of the affinity of this great Alaskan species and the giant Idaho form
secured by James W. Gidley in 1930 would be of high interest.

TYPE.-Humerus. A.C.-F:A.M.30498 From Fairbanks area, Alaska.
Length 390 mm., versus National Museum specimen from Idaho, estimated

470 mm., versus Recent 0. moschatus referred, from Greenland [A.M. (M.)
100058], 250 mm.

VIII. SYMBOS OSGOOD

Specimens have been referred to the extinct species, S. cavifrons
(Leidy), from the Pleistocene of Indian Territory, Iowa, Indiana, Ne-
braska, Illinois, Missouri, Ohio, West Virginia and Pennsylvania. Re-
mains from Alaska are placed in a distinct species, Symbos tyrrelli Os-
good. S. tyrrelli may represent the female of S. cavifrons. [Lydekker
(1898) and others considered S. cavifrons to represent a male of B. bombi-
frons. ] The genus is recharacterized on a preceding page. The two spe-
cies and several variations are:

(1) Symbos cavifrons (Leidy)
From Indian Territory

Ovibos cavifrons (HARLAN), LEIDY, 1852, Proc. Acad. Nat. Sci. Phila., VI, p. 71.
Bo6therium cavifrons LEIDY, 1852, Smithson. Contrib. Knowl., V, Art. 3, pp. 12-17,

P1. III, Figs. 1, 2; P1. Iv, Fig. 1.
Ovibos priscus RtTIMEYER (in part), 1865, Verh. Nat. Gesellsch. Basel, IV, p. 328.

(Proposed to include both 0. bombifrons and 0. cavifrons.)
Scaphoceros cavifrons (LEIDY), OsGooD, 1905, Smithson. Misc. Coil., XLVIII, No.

1589, p. 181, PI. XL, Fig. 1; P1. XLI, Fig. 1; P1. XLII, Fig. 1.
Symbos cavifrons (LEIDY), OSGOOD, 1905, Proc. Biol. Soc. Wash., XVIII, p. 223.
HAY, 1914, Ann. Rept. for 1912, Iowa Geol. Surv., XXIII, p. 298, Pl. xxxvi, Fig. 4
(after Osgood).
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TYPE.-Cranium. A.N.S.P. Coll. From near Fort Gibson, In-
dian Territory.

Figured by Leidy, 1852, P1.
iII, Figs. 1, 2; PI. iv, Fig.
1; by Osgood, 1905, P1. XL,
Fig. 1; PI. xLi, Fig. 1; PI.
XLII, Fig. 1; by Hay, 1914,
P1. xxxvi, Fig. 4.

(la) Symbos cavifrons, Var.

From Iowa

Ovibos cavifrons LEIDY, MCGEE, 1887, Amer. Journ. Sci. (3), XXXIV, p. 217.
Synbos cavifrons (LEIDY), HAY, 1914, Ann. Rept. for 1912, Iowa Geol. Surv., XXIII,

pp. 42, 305, Pl. xxxvii, Fig. 3.
? Symbos cavifronm (LE:IDY), HAY, 1930, Journ. Wash. Acad. Sci., XX, No. 21, p. 501.

ExAmPLE.-SkU1. Univ. Iowa 107 From the loess of the Mis-
souri River at Council
Bluffs, Iowa.

Figured by Hay, 1914, P1.
xxxvii, Fig. 3 (photograph
of skull).

(1 b) Symbos cavifrons, Var.

From Hebron, Indiana

Symbos cavifrons (LEIDY), HAY, 1912, Ann. Rept. for 1911, Dept. Geol. Nat. Res.
Indiana, XXXVI, p. 635, Text-Figs. 49, 50. ALLEN, 1913, Mem. Amer. Mus.
Nat. Hist. (n.s.), I, Pt. IV, pp. 169, 214, Text-Fig. 25, Pls. xvii, xviii. HAY, 1914,
Ann. Rept. for 1912, Iowa Geol. Surv., XXIII, p. 298, Figs. 98, 99.

EXAMPLEM.-Skull. A.M.14369 Figured by Hay, 1912, Text-
Figs. 49, 50; 1914, Figs.
98, 99; by Allen, 1913,
Text-Fig. 25, Pls. xvii,
xviii [i.e., A.M.14365].

(lc) Symbos cavifrons, Var., and (lcc) S. convexifrons Barbour

From Nebraska

Symbos cavifrons (LEIDY), BARBOUR, 1931, Bull. Nebr. State Mus., I, No. 25, p. 216,
Figs. 139-144.

562 [Vol. LXIX



Frick, Horned Ruminants. III-Bovid5

S. cavifrons, var., BARBOUR, 1931:
EXAMPLED.-SiX partial cra- N.S.M.31-12-91,

nia. 4-10-95, 15-11-00,
20-10-04, 22-11-30,

4-10-30 [cast]

Respectively from an indefi-
nite locality; Cambridge,
Furnas County; Endicott,
Jefferson County; Otoe
County; Gage County;
Spring Ranch, Clay County.

Figured by Barbour, 1931,
Figs. 139-144.

S. convexifrons BARBOUR, 1934 (Bull. Nebr. State Mus., I, No. 37, p. 295, Figs.
173, 174):
TYPE.-Right horl-core, etc. N.S.M.1-2-34 From Cherry County.

(Not included in count.) Figured by Barbour, 1934,
Figs. 173, 174.

(1d) Symbos cavifrons, Var.

From Illinois

Symbos promptus ? HAY, 1921, Proc. U. S. Nat. Mus., LVIII, p. 115; 1923, Carn.
Inst. Wash. Pub. 322, p. 254.

Symbos cavifrons (LEIDY), HAY, 1923, Cam. Inst. Wash. Pub. 322, pp. 104, 253.

Ex.AmPUE.-Posterior cranium. N.M.7800 From Manito,
County, Illinois.

(Said to be possibly of a cow.) Tip to tip of horn-cores = 437 mm., versus
525 mm. of Hebron specimen.

REFERRED BY HAY TO Symbos promptus ?.-

?Lower left second molar. N.M.9011 From Alton, Madison
(Crown is 34 mm. long, 25 mm. wide at base.) County, Illinois.

(le) Symbos cavifrons, Var.

From Missouri

Bos pallasiil DEKAY, 1828, Ann. Lyc. Nat. Hist. N. Y., II, p. 291; 1842, Zoology of
New York, Pt. I, p. 110. OSGOOD, 1905, Smithson. Misc. Coll., XLVIII, No.
1589, p. 180.

EXAIMPLE.-Fragment of cra-
nium.

From New Madrid, Missouri.

Mason

I Osgood (1905, p. 180) observes that "Bos pallasii was based on the same specimens as Bos
pallantis and is therefore a synonym. It is, moreover, preoccupied bSr Bo8 palla8i Baer 1823, pro-
posed for a different animal. In the same paper in which Dekay proposed the name palUa8ii, he
described a specimen from New Madrid, Missouri, which evidently belongs to the species later called
ceaifrons by Leidy."
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(2) Symbos tyrrelli Osgood, genotypic species
From Yukon Territory

Scaphoceros tyrrelli OSGOOD, 1905, Smithson. Misc. Coil., XLVIII, No. 1589, p. 174,
Pi. ViI, Fig. 2; P1. xxxviii, Fig. 2; P1. xxxix, Fig. 1; P1. XL, Fig. 2.

Symbos tyrrelli OSGOOD, 1905, Proc. Biol. Soc. Wash., XVIII, p. 223. Referred GIL-
MORE, 1908, Smithson. Misc. Coll., LI, No. 1807, p. 34. GIDLEY, 1908, Proc.
U. S. Nat. Mus., XXXIV, No. 1627, p. 682. HAY, 1914, Ann. Rept. for 1912,
Iowa Geol. Surv., XXIII, p. 298, P1. xxxvii, Figs. 1, 2.

GENOT1YPE.-Skull, well pre-
served, with much worn
teeth.

REFERRED.-
Posterior portion of skull
and one attached horn-
core.
Horn-core.

N.M.2555 From Bonanza Creek, Yukon
Territory.

Figured by Osgood, 1905, P1.
mIvI, Fig. 2; PI. mviii,
Fig. 2; P1. mix, Fig. 1;
P1. XL, Fig. 2; by Hay,
1914, Pl. mvii, Figs. 1, 2.

N.M. Coil. Secured with type from Bo-
nanza Creek by J. B. Tyr-
reil.

N.M.2378 From near Anvik, Yukon
River, Alaska. Dr. Arthur
Hollick, Collector.

REFERRJD FROM FAIRBANKS, COLLECTED BY THE JoiNT ALASKA COLLEGE-AMERicAN
MUSEuM ExPEDITION.-
A fine partial skull with A.C.-F:A.M.30501 1934.
nasals preserved, dentition
lacking.
Twelve crania. A.C.-F:A.M. Coll. 1930-34.
Left mandibular ramus A.C.-F:A.M.30502 1931.
with p2-m,. (w)

Allocated to this genus, which includes the majority of the Alaskan finds,
because of p3 with closed anterior fossette (versus open in Recent Ovibos).
Postsymphyial distance = 78 mm., p2-m3 = 175, p2 = 16, p8 = 23, p4= 26.

IX. BO6THERiuM LEIDY

Reconstruction, Figure 55D

Three species have been described from the Pleistocene: B. bombi-
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fronm (Harlan), genotypic species, from Kentucky; B. 8argeni Gidley,
from Michigan; and B. nivicolen8 Hay, from Alaska. Questioned re-
mains from Pennsylvania and from Nebraska have been referred to B.
bombifrons. Additional evidence as to the genus is -afforded by the
newly secured Alaskan specimens.

(1) Bootherium bombifrons (Harlan), genotypic species

From Big Bone Lick, Kentucky

"... nearly allied to the bison?" WISTAR, 1818, Trans. Amer. Phil. Soc. (n.s.), I,
p. 379, PI. xi, Figs. 10, 11.

Bos bombifrons HARLAN, 1825, Fauna Americana, p. 271.
Ovibos bombifrons (HARL.), LEIDY, 1852, ProC. Acad. Nat. Sci. Phiia., VI, p. 71.
BoOtherium bombifrons (HAR:LAN), LEIDY, 1852, Smithson. Contrib. Knowl., V, Art 3,

p. 17, P1. iv, Fig. 2; P1. v, Figs. 1, 2. OSGOOD, 1905, Smithson. Misc. Col.,
XLVIII, No. 1589, p. 181, P1. xxxix, Fig. 2; P1. xLI, Fig. 2; P1. xLII, Fig. 2.
HAY, 1914, Ann. Rept. for 1912, Iowa Geol. Surv., XXIII, p. 291, P1. xxxv, Figs.
1, 2.

Ovibos priscU RtiwEYER (in part), 1865, Verh. Nat. Gesellsch. Basel, IV, p. 328..
(Proposed to include both 0. bombifrons and 0. cavifrons.)

GENOTYPE.-Partial skull and
horn-cores.

A.N.S.P. Coll.
Collected for Presi-
dent Jefferson by
General Clark

Figured by Wistar, 1818, P1.
xi, Figs. 10, 11; by Leidy,
1852, P1. iv, Fig. 2; PI. v,
Figs. 1, 2; by Osgood,
1905, PI. xxxi, Fig. 2; P1.
xu, Fig. 2; P1. XLII, Fig. 2;
by Hay, 1914, P1. xxxv,
Figs. 1, 2.

(la) (?)Bodtherium bombifrons, Var.

From "Frankstown Cave," Pennsylvania

Bo6therium bombifrons (HARmN), PETERSON, 1926, Ann. Cam. Mus., XVI, No. 2,
p. 258, P1. xix, Figs. 1-13; P1. xx, Figs. 1-8; and P1. xxi.

EXAMPLE.-Fragmentary re- C.M.11036,a,b
mains of possibly three in-
dividuals.

From Frankstown Cave,
Pennsylvania.

Figured by Peterson, 1926, P1.
xix, Figs. 1-13; P1. xx,
Figs. 1-8 (11036); and P1.
xxi (11036b).

(C.M.11036 said to be most completely preserved.)
Frankstown Cave remains possibly are of the same species as those of

Durham Cave (see Ovibos appalachicolus Rhoads, page 559).
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(1b)BoUtherium bombifrons, Var.

From Nebraska

Bootherium sp. indt. BARBouR, 1931, Bull. Nebr. State Mus., I, No. 25, p. 227, Fig.
146.

ExAMPLE.-Single fragmen- N.S.M.193-25-5-27 From (?)Douglas County, Ne-
tary skull portion. braska.

Figured by Barbour, 1931,
Fig. 146.

(2) BoStherium sargenti Gidley
From Grand Rapids, Michigan

Bootherium sargenti GIDLEY, 1908, Proc. U. S. Nat. Mus., XXXIV, No. 1627, p. 683,
P1. LIX.

TYPE.-Upper portion of skull Kent Scientific Figured by Gidley, 1908, P1.
with horn-cores. Mus. Coil. LIi.

(Two-thirds the size of Recent muskox and somewhat larger than type of B.
bombifrons, according to Gidley.)

(3) Boitherium nivicolens Hay
From Alaka

Bootherium nivicolens HAY, 1915, Proc. U. S. Nat. Mus., XLVIII, p. 523, P1. xxxi.

TYPE.-Top of cranium with N.M.2324 From Eschscholtz Bay.
horn-cores. Figured by Hay, 1915, P1.

XXXI.

REFERRED SPECIMENS FROM THE FAIRBANKS AREA, SECURED BY THE ALASKA Coi-
LEGE-AMERiCAN MUSEum EXPEDITION.-

Cranium with horn-cores. A.C.-F:A.M.30500 1930.

Partial cranium with stub A.C.-F:A.M.30499 1934.
of right horn-core.
Cranium with horn-cores A.C.-F:A.M.30508 1935.
and apparently associated tips of horn-sheaths of heavy proportions.
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DIVISION C.-BOVINI

Subfamily 5.-Bovine

X. Bos Lummus
XI. BISON H. SMITH

XII. SUPERBISON NOBIs

Figures 57, 58

Statement

Unfortunately, so far nothing is definitely known as to the American
Tertiary forerunners of the far-flung Bovines of Quaternary time, those
vast herds that stretched across the northern areas of both hemispheres-
the British Isles, northern Europe,' Asia and America. That in the his-
tory of the known forms many species were involved, and that there was
a mingling from time to time of remote races and strains, well may be be-
lieved. The genus Bison appears suddenly and widespread in the Pleisto-
cene accumulations of America. Recent explorations in the vicinity of
Fairbanks, Alaska, indicate the apparent presence of a contemporary
second and more yak-like form in the local Pleistocene. Though there
is some question as to the age of the cranial specimens the evidence,
such as it is, is extremely interesting in affording the first intimation of
the occurrence of Bos (Poephagus) on this continent. The type and
referred specimens were secured in the summer of 1934 by John B. Dorsh
of the Joint Alaska College-American Museum Expedition. The ma-
terial is referred to a new species, Bos bunnelli, named in honor of
Charles E. Bunnell, President of Alaska University.

The Bison remains from the North American Quaternary for con-
venience may be divided on the character of the size of the horn-cores
between Bison proper, in which the cores are of moderate dimensions,
and the subgenus Superbison, in which they may greatly exceed in size
those of Recent species. Superbison was originally employed by the
writer (1930) for the form from the Alaskan Quaternary. Superbison
and Bison are both represented in fossil remains from Kentucky, Ohio,
Nebraska, Kansas and Texas. Superbison alone is recognized in the col-

t fperbiaon latifronais partially suggested in remains from northern Russia figured under B.
priecus by Paviow (19O6, P1. iv, Figs. 5 and 5a), and from England, figured under B. bonasus by
Lucas (1899, P1. cXX5).
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lections from Alaska, Idaho and Arizona, and Bison only from Indiana,
Iowa, New Mexico, California and Oregon. A skull from the Texas
Pleistocene, of shorter proportions than the ordinary, has been made
the type of a third subgenus, Simobison Hay and Cook (1930). Stela-
bison Figgins (1933) has been proposed for certain Nebraskan forms
which exhibit well-defined columns on the outer sides of the upper mo-
lars. Some twelve of the types of the twenty-one heretofore named
Quaternary species and subspecies consist of horn-cores or partial horn-
cores, the associated dentitions being unknown. As yet there seems to
be no record of a Recent-sized Bison horn-core having been found in
definite association with Superbison remains. In the several cases
where evidence exists as to man's association with extinct Bison species,
according to C. Bertrand Schultz, the remains are of the smaller Bison,
evidence as yet being lacking as to the contemporaneity of man and
Superbison. The pre-Pleistocene occurrences reported by Matthew
and Cook (1909) of Bison species in the "Nebraska Tertiary," and by
Marsh (1877) of the types of B. alleni and B. ferox in the "Lower Plio-
cene," were probably in error. The remains were evidently from the
Pleistocene. For the purpose of a preliminary survey of the named
species and convenience in future study, the so-far-listed Quaternary
forms are divided below according to size between the genus and the
larger Superbison, and grouped according to occurrence: (a) East, (b)
West of the Mississippi and (c) Alaska. A careful reexamination of the
named types, in the light of the more lately amassed Fairbanks evidence,
is greatly to be desired.

In the following pages, Bos bunnelli, n.sp., is described and the
twenty-odd named species of the American Quaternary Superbison and
Bison are listed, together with the types and referred remains.

X. Bos LINNEus1

(1) Bos (Poephagus)2 bunnelli, new species

From the Fairbanks Area, Alaska

Figure (in part) 58

Marked interest is attached to the discovery in the Pleistocene of
1 Boa Linn.eus (1758, Syst. Nat. [101, I, p. 71; 1766, ibid. [12], I, p. 98), Boa taurus Linnmus(type), from Poland; B. bonasus Linnmus, from Europe; and B. bison Linnuus, from western United

S3tates.
The Asiatic yak, Boa grunniens Linnieus (1766, Syst. Nat. [12], I, p. 99), was referred to the

genus Polphagus by Gray (1843, List Mamm. Brit. Mus., p. 39).
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Alaska of a Bovine that differed from the bison much as do the gaur and
yak. The new ox is represented in the Fairbanks collection by the an-
terior two-thirds of a cranium and a number of maxillary and ramal den-
titions. While the skull, so far as observable, resembles the banting
and gaur versus the bison, the characters seem even more like those of
the yak than either of the last. (Nothing actually as yet is known of the
prehistory of. the yak.) The orbits are placed relatively forward and
are far less protruding or tube-like, the nasals were apparently propor-
tionately narrower, and were in near contact with the vertical wings of
the premaxille, the incisive border was more flared, the unworn tooth
crowns notably narrower and taller, the premolar pattern different and
the premolar bases more compressed anteroposteriorly than in the bison.
The horn-cores and occiput are unfortunately missing. A very tenta-
tively referred metapodial is long and ox-like compared to the short and
heavy metapodials of both bison and yak. Recognition of the presence
of this non-bison form in Alaska suggests that a near ally, or allies, of the
same may be represented amid certain of the remains from deposits of
the Great Plains now allocated to the bison. Since the above was writ-
ten, a partial cranium with horn-cores (A.C.-F:A.M.30507) has been dis-
covered by John B. Dorsh and his assistants, Archibald Roosevelt Jr.
and Walter Sullivan.1

TYPE.-Anterior two-thirds of A.C.-F:A.M.30659 From Fairbanks area, Alaska,
skull with orbits, maxilla, 1934.
premaxilla and palate com-
pletely preserved, p2 al-
veolus and p3m3. (M+)

REFERRED FROM FAIRBANKS AREA.-

Posterior portion of cra- A.C.-F:A.M.30507 1935.
nium with horn-cores sug-
gestive of Recent yak.
Palate with dentition. A.C.-F:A.M.30660 1934.

Three partial mandibles A.C.-F:A.M.30657, 1929, 1932.
with dentitions. 30658 and 30662 This paper, Fig. 58 (A.C.-

F:A.M.30658).
And a number of detached
teeth.
The smallest mn approximates (35.5) mm., and the largest Mi (43.5) mm. in

length.
1 A reconsideration of the evidence in the light of newer finds, raises question as to the occur-

rence of certain of the yak-like specimens and suggests that these may be of more recent origin
than the typical fossils of the Alaskan Pleistocene.
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XI, BISON H. SMITH AND XII, SUPERBISON NOBIS

Figures 57 and (in part) 58

Joel A. Allen (1876), in "The American Bisons, Living and Extinct,"
recognized three species: the living bison, B. americanus Catesby (1754),
and two fossil species from Big Bone Lick, Kentucky, B. latifrons (Har-
lan, 1825) and B. antiquus Leidy (1852). Allen records the three
earliest descriptions of fossil bison remains as: first, the part of a cra-
nium of the gigantic form described by Peale (1803) from Kentucky
[later B. latifrons (Harlan) ]; second, the greater portion of a skull, etc.,
from Brazos River, Texas, dsecribed by Carpenter (1846) [S. chaneyi
(Cook)]; and third, the molar teeth discussed by Leidy (1852) from
Natchez, Mississippi (Bison sp.). Frederick A. Lucas (1899) recognizes
six extinct American species: B. occidentalis Lucas and B. crassicornis
Richardson, based on Alaskan remains; B. antiquus Leidy and B.
latifrons (Harlan), types from Kentucky; B. alleni Marsh, type from
Kansas; and B. ferox Marsh, type from Nebraska. The more recent
researches of Hay, Cook, Figgins and others bring the number of de-
scribed species and subspecies of extinct Bison from the United States
to twenty. C. B. Schultz (1934) observes that the bison evidence from
Nebraska alone is allotted currently to eight different species: B. ferox
Marsh, type; B. alleni Marsh, referred; B. antiquus Leidy, referred; B.
occidentalis Lucas, referred; B. latifrons (Harlan), referred; B. regius
Hay, referred; B. angularis Figgins, type; and B. rotundus Figgins,
type. Allen (1876) discusses and illustrates variation of skull form
occurring in the Recent bison of North America, and Leidy (1869) even
considers the Kentucky types of B. latifrons and the much smaller B.
antiquus as representing the male and female of the same species. The
fine series of bison crania and partial crania from the Fairbanks district
is interpreted here as representing one widely varying Alaskan species.
If this interpretation is correct, a fully commensurate variation would
be expected in the different species dwelling to the south.

The Alaskan bison exhibit wide differences in the horn-cores and
more moderate differences in the teeth. The Fairbanks series includes
one hundred and fifty crania and partial crania and nearly two hundred
mandibular rami and partial rami. (Six crania are nearly complete
and three of these retain the dentitions.) As the gaps between the
extreme forms in the case of the Fairbanks remains, both in the horns
and teeth, are fairly well filled in by specimens of intermediate character,
it seems unnecessary to believe that the same represent more than one
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widely varying species. Several of the more marked Alaskan horn
shapes are reminiscent of those of named species from more southern
localities. The smaller of the Alaskan mature horn-cores (spread of
780 mm.) are fully as large or larger than the type of B. antiquus Leidy
and the average of the remains from Folsom, New Mexico, and Rancho
La Brea, California. The largest of the Alaskan cores is smaller than
the types of B. latifrons Leidy, B. chaneyi and the more magnificent
B. regius. The horn-cores of the B. chaneyi type are notably heavier in
section and longer through the recurving of the tips (versus non-curved
in the Alaska), though the total spread is no greater than in our largest
Alaskan specimen. It might be expected that horn growth in the bison
of the inhospitable far north would average less than in more favored
species of the southwest. Six of the Alaskan maxillae exhibit a column,
or a tendency to a column, on the exterior side of the m3 (A, Fig. 58).
Columns are almost universally present on the labial side of the lower
molars, the prominence of these being seemingly dependent on the state
of tooth wear. Measurements of the series of Alaskan crania are given
in the adjoining table.

As previously observed, S. crassicornis (Richardson, 1852-1854) was
based on relatively small, S. occidentalis (Lucas, 1898) on approximately
similar-sized, and S. alaskensis (Rhoads, 1897) on larger-sized remains.

The Alaskan crania of the Fairbanks collection may be considered ac-
cording to:

(a) when viewed dorsally, as to whether the horn-cores are:
directed sharply posteriorly relative to the occipital plane (A.C.-F:A.M.

30595, Fig. 57) or
directed more parallel to the same plane and at right angles to the skull

axis (A.C.-F:A.M.30600, Fig. 57), or
(b) when viewed posteriorly, as to whether the core bases are:

depressed relative to the plane of the frontals (A.C.-F:A.M.30601, Fig.
57), or

more continuous with that plane (A.C.-F:A.M.30523, Fig. 57).
And when the horn sheaths are retained, the specimens may be again di-
vided:

(c) when viewed posteriorly, as to whether the sheath tips tend:
to extend straight out from the skull (apparently S. regius type), or
to recurve toward one another as in Alaskan specimens (Fig. 57).

As different groupings of the several above-enumerated variations occur,
each variation seems to be mutually independent. S. occidentalis
(Lucas) apparently resembles the smaller of the Fairbanks specimens.
The type of B. antiquus Leidy, as observed by Lucas, conforms to the
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second and rarer variation under (a); S. alaskensis (Rhoads), somewhat
suggestive of B. latifrons, may represent the first variation under (b).
The above several horn shapes are exampled in both large and wide-
spread and in smaller-sized specimens. The occiput, as viewed poste-
riorly, may be deep or shallow. The breadth of the condyles in the largest
Alaskan male is 147 mm., and in the smallest Alaskan female, 116 mm.
The difference in stature, as gauged in the metacarpi, was marked, the
shortest specimen measuring but 81% of the longest.

Sixteen notably smaller Alaskan crania or partial crania with very
slender horns are interpreted as having belonged to cows. The rareness
of the examples of the cow in this rich collection parallels the absence
in the literature of reports of females from United States localities (with
the exception, perhaps, of Rancho La Brea). In the younger of the
Alaskan males, in which the sutures are less consolidated and the cores
slenderer, the horn sheaths do not extend so far on to the skull, the core
and frontal being separated by the non-sheathed core-base. In bulls
in their prime, with the tips of the horn sheaths unworn, the sheaths,
measured on the outer curve, may be 50% longer than the core itself.
As a preliminary to a needed reexamination of the supporting material,

in the light of the great series of remains from Alaska, the more import-
ant references to extinct American bison in the literature are grouped
below according to area. As noted above, these remains have been
placed under some twenty named species. The most magnificent of all
is B. regius Hay from Kansas, in which the spread between core tips was
approximately six feet. Other large forms are seen in the types of B.
chaneyi Cook and B. latifrons Leidy. The smaller-horned forms include
the types of B. antiquus Leidy, B. taylori Hay and Cook, B. oliverhayi
Figgins, B. texanus Hay and Cook and B. californicus Rhoads. The
Alaskan type, B. crassicornis Richardson, is, as noted above, of an indi-
vidual of about the size of the Alaskan type, B. occidentalis Lucas, and
of similar small size compared to the type specimen of B. alaskensis
Rhoads. (See opposite measurement table.)

As noted on a preceding page, for the purpose of a preliminary sur-
vey, the recorded Quaternary forms are grouped in the following lists
under Bison and Superbison according to area of occurrence.
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Summary of Recorded Quaternary Species and Races'

(A) EAST OF THE MISSISSIPPI

(1) Superbison latifrons (Harlan, 1825), from Kentucky.
Typz.-Fragment of skull with horn-cores, A. N.S.P. Coil.

(lx) Bison antiquus Leidy (1852), from Kentucky.
Typu.-Partial horn-core, A.N.S.P. Coll.

(2a-g) Superbison or Bison species (remains fragmentary), from:
(2a) Florida.

EXAMPLE.-SkuII, N.M. Coll.

(2b) Georgia.
EXAMPLE.-Ramal fragment, A.N.5.P. Coll.

(2c) South Carolina.
ExAmPLu.-Teeth.

(2d) Pennsylvania.
ExSAMpn:.-Remains of three individual.

(2e) Massachusetts.
ExAMPLu.-Maxilla of a calf, Boston Soc. Nat. Hist. Coll.

(2f) New York.
EXAMPLN.-Skull, Syracuse Univ. Coil.

(2g) Mississippi.
EXAMPLE.-Teeth, A.N.S.P. Coil.

(3) Superbison species, from Ohio.
ExAsPLu.-Horn-oores and part of forehead, Cincinnati Soo. Nat. Hist. Coll.

(3x) Bison sylvestris Hay (1915), from Ohio.
TYP.-Portions of skull and right ramus, Norwalk (Ohio) Mus. Coil.

(3x-1) Bison species, from Indiana.
EXAMPLE.-Sku11, Earlham College Coll., Richmond, Indiana.

(B) WEST OF THE MISSISSIPPI

(4) Superbison species, from Snake River, Idaho.
EXAMPLE.-Skull, C. W. Greene Coll. in Stanford Univ

(4x) Bison species, from Iowa.
EXAMPL.-Fragment with single horn-core, N.M.2349.

(5) Superbison alleni (Marsh, 1877), from Kansas.
TYPz.-Left horn-core, Y.P.M.911.

(5a) Superbison crampianus (Cope, 1894), from Kansas.
TYPE.-Portions of skull and horn-cores, A.N.S.P.3.

1 According to Lucas (1899, p. 756) Bos scaphoceras Cope, type from Nicaragua, equals OD,U;Bi8on alticornis Marsh equals Triceratops; and Bi8on appalachicolu8 Rhoads equals Oviboa.
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(5b) Superbison regius (Hay, 1914), from Kansas.
TYPE.-SkulI, A.M.14346.

(5x) Bison species of Williston's mount, from Kansa.
EXAMPLE.-Mounted skeleton, Kansas Univ. Mus. Coll.

(5x7l) Bison kansens McClung (1905), from Kansas.
Typu.-Horn-core and partial cranium, Kansas Univ. Coll.

(6) Superbison ferox (Marsh, 1877), from Nebraska.
TYpE.-Broken horn-core, Y.P.M.910.

(6a) Superbison angularis (Figgins, 1933), from Nebraska.
TYPE.-Portion of skull with horn-cores, Hastings Mus. 4710 [Col.M.11641.

(6b) Superbison rotundus (Figgins, 1933), from Nebraska.
TypE.-Portion of skull with horn-cores, Col.M.1187.

(6x) Bison species, from Nebraska.
EXAMPLU.-Asaembled skeleton, N.S.M.1-31-11-31.

(7x) Bison taylori Hay and Cook (1928), from New Mexico.
Typu.-Skeleton, Col.M.1236.

(7x-1) Bison oliverhayi Figgins (1933), from New Mexico.
TYpE.-Crushed skull, Col.M.1240.

(8) Superbison chaneyi (Cook, 1928), from Texas.
Typum.-Partial skull with horn-cores, Col.M.1147.

(8x) B. (Stelabison) francisi Figgins (1933), from Texas.
Trpu.-ml, Col.M.1363.

(8x-1) B. (Simobison) figginsi Hay and Cook (1930), from Texas.
TypE.-Mount, Col.M.574.

(8x2) Bison texanus Hay and Cook (1928), from Texas.
Typm.-Skull and partial skeleton, Col.M.629.

(9) Superbison arizonica (Blake, 1898), from Arizona.
Typz.-Horn-cores, Univ. Aris. Mus. Coll.

(10x) Bison californicus Rhoads (1897), from California.
TypPE.-Posterior cranium with both horn-cores, A.N.B.P.297.

(10x-1) Bison species (Condon, 1902), from Oregon.
EXAMPLL.-Skull, (?)Univ. Oreg. Coil.

(10x-2) Bison species, from Valley of Mexico.
EXAMPLE.-Detached m2, F:A.M.23346.

(c) ALAsKA

(11) Superbison crassicornis (Richardson, 1854), from Alaska.
TYPE.-Portion of skull with broken horn-cores, Brit. Mus. IA.
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(1 la) Superbison occidentalis (Lucas, 1898), from Alaska.
TypE.-Partial skull with horn-cores, N.M.4157.

(1 lb) Superbison alaskeis (Rhoads, 1897), from Alaska.
TypE.-Skull and horn-cores, Univ. Penna. 13754.

RECENT SPECIES AND SUBSPECIES

(12) Bison bison (Linnaeus), genotypic species, Recent.
(12x-1) Bison bison bison Figgins (1933) (Southern form), from Texas.

EXAMPLZ.-Skull and teeth, Col.M.628.
(12x-2) Bison bison septemtrionalis Figgins (1933) (Northern form), from Nebraska.

TypE.-Skull, Col.M.1362.
(12x-3) Bison bison haningtoni Figgins (1933) (Highland form), from Colorado.

TYPB.-Mount, Col.M.2.
(12x-4) Bison bison oregonus Bailey (1932), from Oregon.

TYp$.-Skull and skeleton, N. M. Biol. Surv. Coll. 250145.
(13) Bison bison athabason Rhoads (1897) (Woodland form), from Canada.

TYP13.-Adult male, Geol. Mus., Ottawa, Canada.
(14) Bison bison penns8lvanicus Shoemaker (1915), from Pennsylvania.

Detailed Lists of Types, Referred Specimens, and Synonymy

(A) EAST OF THE MISSISSIPPI

(1) Superbison latifrons (Harlan)
From Kentucky

Bos latifrons HARLAN, 1825, Fauna Americana, p. 273.
Bison latifrons (HARLAN), LEIDY, 1852, Proc. Acad. Nat. Sci. Phila., VI, p. 117' 1852,

Smithson. Contrib. Knowl., V, Art. 3, p. 8, P1. i. LUCAS, 1899, Proc. U. A. Nat.
Mus., XXI, p. 767. CooK, 1928, Proc. Col. Mus. Nat. Hist., VIII, No. 3, pp.
35, 36.

TYPE.-Fragment of skull with A.N.S.P. Coll. From Big Bone Lick, Ken-
horn-cores. tucky.

(Spread = 6 feet from tip to tip.) Figured by Leidy, 1852, P1. i.

(lx) Bison antiquus Leidy
From Kentucky

Bison antiquus LEIDY, 1852, Proc. Acad. Nat. Sci. Phila., VI, p. 117; Smithson. Con-
trib. Knowl., V, Art. 3, p. 11, P1. ii, Fig. 1. ALLEN, 1876, American Bisons, Living
and Extinct, p. 21 (in part). LUCAS, 1899, Proc. U. S. Nat. Mus., XXI, p. 759,
PIS. LXVII, LXVIII. HAY, 1913, Proc. U. S. Nat. Mus., XLVI, p. 164, Text-Fig. 1.
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Bison latifrons (HARLAN), LEIDY, 1869, Journ. Acad. Nat. Sci. Phila., VII, p. 371 (in
part).

Bos priscus LYDEKKER, 1898, Wild Oxen, Sheep and Goats of All Lands, p. 61.

TYPE.-Partial horn-core on A.N.S.P. Coll.
fragment.

From Big Bone Lick, Ken-
tucky.

Figured by Leidy, 1852, P1.
II, Fig. 1; by Lucas, 1899,
Pls. LXVII and ixvIII; by
Hay, 1913, Text-Fig. 1.

(2a) (?)Superbison or Bison species
From Florida

Bison latifrons (HARLAN), LUCAS, 1899, Proc. U. S. Nat. Mus., XXI, pp. 756, 767,
P1. Lxxxiii. HAY, 1914, Ann. Rept. for 1912, Iowa Geol. Surv., XXIII, p. 327.

Bison sp. indet. HAY, 1923, Carn. Inst. Wash. Pub. 322, pp. 263, 376.

ExAMPLE.-Imperfect skull.

Metacarpal.

Detached teeth.

N.M. Coll. From Withlacoochee River,
Florida.

N.M.1989 From Peace Creek, Florida.
Figured by Lucas, 1899, P1.

III.
From Peace Creek, Florida.

(2b) (?)Superbison or Bison species
From Darien, Georgia

Bos LINN&EUS, COUPER, 1842, Proc. Acad. Nat. Sci. Phila., I, p. 216.
"Pachyderm" OWEN, 1847, Journ. Acad. Nat. Sci. Phila. (2), I, p. 18, P1. vi.
Bison latifrons (HARLAN), LEIDY, 1854, Proc. Acad. Nat. Sci. Phila., VII, p. 89.
LUCAS 1899, Proc. U. S. Nat. Mus., XXI, p. 769. HAY, 1914, Ann. Rept. for
1912, iowa Geol. Surv., XXIII, p. 327; 1923, Carn. Inst. Wash. Pub. 322, p. 261.

Bison antiquus LEIDY, LUCAS, 1899, Proc. U. S. Nat. Mus., XXI, p. 760.

ExAMPLE.-Fragment of ra-
mus with teeth.

A.N.S.P. Coll. From Darien, Brunswick,
Georgia.

Figured by Owen, 1847, P1. VI.

(2c) (?)Superbison or Bison species
From South Carolina

Bison latifrons (HARLAN), LEIDY, 1860 (HoLMEs' Post-Pliocene Fossils of South Caro-
lina, p. 110, P1. xvii, Figs. 15, 16). ALLEN, 1876, American Bisons, Living and
Extinct, pp. 6, 13. LuCAS, 1899, Proc. U. S. Nat. Mus., XXI, p. 769. HAY, 1914,
Ann. Rept. for 1912, Iowa Geol. Surv., XXIII, p. 327; 1923, Cam. Inst. Wash.
Pub. 322, p. 260.

EXAMPLE.-Teeth. From Ashley River, South
Carolina.
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(2d) (?)Superbison or Bison species
From Pennsylvania

Bos LINNmEUs, WHEATLEY, 1871, Amer. Journ. Sci. (3), I, p. 384. COPE, 1871, Proc.
Amer. Phil. Soc., XII, p. 96. MERCER, 1899, Journ. Acad. Nat. Sci. Phila., XI,
p. 280.

Bison sp. indet. (Bos) HAY, 1923, Carn. Inst. Wash. Pub. 322, pp. 256, 312.

ExA2PLE.-Remains of three
individuals of Bos.

From Port Kennedy Cave,
Pennsylvania.

(2e) (?)Superbison or Bison species
From Massachusetts

Bison bison (LuNmmus), ALLEN (G.M.), 1920, Journ. Mamm., I, p. 161, Fig. 2.
HAY, 1923, Cam. Inst. Wash. Pub. 322, p. 266.

EXAMPLE.-Maxilla of a calf. Boston Soc. From Orleans, Cape Cod.
Nat. Hist. Coll. Collected by Dr. A. W. Gra-

bau.
Figured by Allen, 1920, Fig. 2.

(2f) (?)Superbison or Bison species
From New York

Bison bison (LINNYUS), UNDERWOOD, 1890, Amer. Nat., XXIV, p. 953. HAY, 1923,
Carn. Inst. Wash. Pub. 322, p. 266.

ExAMPLE.-Skull of bison. Syracuse From Syracuse, Onondaga
Univ. Coll. County, New York.

(2g) (?)Superbison or Bison species
From Mississippi

Bos LiNNius, DICKESON, 1846, Proc. Acad. Nat. Sci. Phila., III, No. 5, pp. 106, 107.
Bison latifrons (HARLAN), referred LEIDY 1852, Smithson. Contrib. Knowl., V, Art.

3, p. 9 P1 ii Figs. 2-7. LuCAS, 1899, Proc. U. S. Nat. Mus., XXI, p. 769. HAY,
1923, Carn. inst. Wash. Pub. 322, p. 265.

ExAmPLE.-Teeth. A.N.S.P. Coll. From Natchez, Mississippi.
Figured by Leidy, 1852, P1. ii,

Figs. 2-7.

(3) Superbison species
From Ohio

Bison latifrons (HARLAN), LuCAS, 1899, Proc. U. S. Nat. Mus., XXI, p. 769, P1.
Lxxxii. HAY, 1913, ibid XLVI, p. 193, P1. xix, Fig. 1; 1914, Ann. Rept. for
1912, Iowa Geol. Surv., XiCIII, p. 327, P1. XLII, Fig. 1.
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ExAMPLE.-Horn-cores and in- Cin. Soc. From Brush Creek, Adams
tervening part of forehead. Nat. Hist. County, Ohio.

Coll. Figured by Lucas, 1899, P1.
LXXXII, anterior and su-
perior views; by Hay, 1913,
P1. xix, Fig. 1; 1914, P1.
XLII, Fig. 1 (after Allen).

(Above large-sized species probably distinct from B. sylvestris.)

(3x) Bison sylvestris Hay
From Ohio

Bison sylvestris HAY, 1915, Proc. U. S. Nat. Mus., XLVIII, p. 515, PL. xxx, Figs. 1-4.

TYPE.-Portions of rear of Norwalk From Huron County, Ohio.
skull and part of right ra- Mus. Coll. Figured by Hay, 1915, P1.
mus, with last premolar and xxx, Figs. 1-4.
anterior two molars.

(3x-1) Bison species
From Indiana

Bison antiquu8 LEIDY, HAY, 1913, Proc. U. S. Nat. Mus., XLVI, p. 166, Text-Figs. 2,
3; 1914, Ann. Rept. for 1912, Iowa Geol. Surv., XXIII, p. 317, Figs. 100, 101.

ExAMPLE.-Skull. Earlham College From Vincennes, Indiana.
Coll., Richmond, Figured by Hay, 1913, Text-

Indiana Figs. 2, 3; 1914, Figs. 100,
101.

(B) WEST OF THE MISSISSIPPI

(4) Superbison species
From Snake River, Idaho

Bison alleni MARSH, LUcAs, 1899, Proc. U. S. Nat. Mus., XXI, p. 766, Pls. LxXIX,
Txxx. HAY, 1914, Ann. Rept. for 1912, Iowa Geol. Surv., XXIII, p. 326.

ExAMPLE.-Skull. C. W. Greene From Snake River, Idaho.
Coll. in Stanford Figured by Lucas, 1899, Pls.

Univ. Lxxix, lxx.
According to Hay, 1914:
Length of horn-core, upper curve = 720 mm.
Circumference at base of horn-core = 480

Two molars. N.M. Coll. Collected by W. H. Hackney
(Largest teeth in the U. S. National Museum.) on south bank of Snake

River, 10 miles from Glenns
Ferry, Idaho.
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(4x) Bison species
From Iowa

Bison occidentalis LUCAS, HAY, 1914, Ann. Rept. for 1912, Iowa Geol. Surv., XXIII,
p. 323, P1. XL, Figs. 3, 4.

ExAmPLE.-Fragment with N.M.2349 From Hamilton County, Iowa.
single horn-core. Figured by Hay, 1914, P1. XL.

Figs. 3, 4.
According to Hay, 1914:
Length of horn-core, upper curve = 300 mm.

" " " " lower curve = 375

(5) Superbison alleni (Marsh)
From Kansas

Bison alleni MARSH, 1877, Amer. Journ. Sci. (3), XIV, p. 252. LUCAS, 1899, Proc.
U. S. Nat. Mus., XXI, p. 765, Pls. ixxvii, LxxVIII (and see footnote).

TYPE.-Left horn-core. Y.P.M.911 From Blue River, Manhat-
tan, Kansas.

Figured by Lucas, 1899, PhS.
VII, LXVIII.

(5a) Superbison crampianus (Cope)
From Kansas

Bos crampianus CoPE, 1894, Journ. Acad. Nat. Sci. Phila., IX, p. 456, P1. Xi, Figs.
1-4.

Bison alleni MARSH, referred LUCAS, 1899, Proc. U. S. Nat. Mus., XXI, p. 766.

TYPFE.-Portion of skull ante- A.N.S.P.3 From Wellington, "near the
rior to the orbits, greater middle of the southern part
part of left horn-core and of Kansas."
smaller part of right horn- Figured by Cope, 1894, P1.
core. XXII, Figs. 1-4.

[According to Cope (1894), length of horn-core on outside curve = 720 mm. ]

(5b) Superbison regius (Hay)
From Kansas

Bison regius HAY, 1913, Proc. U. S. Nat. Mus., XLVI, p. 192, P1. XVIII, Figs. 1, 2;
1914, Ann. Rept. for 1912, Iowa Geol. Surv., XXIII, p. 327, P1. XLII, Figs. 2, 3.
COOK, 1928, Proc. Col. Mus. Nat. Hist., VIII, No. 3, pp. 35, 36.

TYPE.-SkUll. A.M.14346 From Hoxie, Sheridan
County, Kansas.

Figured by Hay, 1913, P1.
XVIII, Figs, 1,. 2; 1914, P1.
xLII, Figs. 2, 3.
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(5x) Bison species
From Kansas

Bison antiquus LEIDY, referred STEWART, 1897, Kans. Univ. Quart., VI, No. 3, p.
127, P1. XVII, Fig. 2. LUCAS, 1899, ibid., VIII, No. 1, p. 17, P1. ix, Fig. 1.

Bison occidentalis LUCAS, 1899, ibid., VIII, No. 1, p. 17, P1. ix, Fig. 2 (side view);
Proc. U. S. Nat. Mus., XXI, p. 758, P1. Lxvi (superior view). Referred MCCLUNG,
1908, Kans. Univ. Sci. Bull., IV, No. 10, p. 249, P1. xiv. Referred HAY, 1913, Proc.
U. S. Nat. Mus. XLIV, No. 2021, p. 169, Text-Figs. 4, 5 and 6; 1914, Ann. Rept.
for 1912, Iowa 6eol. Surv., XXIII, p. 321, Text-Fig. 102.

EXAMP,E.-Mounted skeleton. Kans. Univ. From Logan (or Gove)
Mus. Coil. County, Kansas. Col-

[Williston mount] lected and mounted by H.
T. Martin.

Figured by Stewart, 1897, P1.
xvii Fig 2 (side view of
skul); by Lucas, 1899, P1.
ix, Fig. 1 (posterior view of
skull), Fig. 2 (side view of
skull and jaws); 1899, P1.
LxVI (superior view); by
McClung, 1908, P1. xiv;
by Hay, 1913, Text-Figs.
4, 5 and 6; 1914, Text-Pig.
102.

(C. B. Schultz considers the specimen to resemble B. taylori and to come from the
same general horizon.)

(Referred by Stewart, 1897, to B. antiquus; by Lucas, 1899, and McClung, 1908,
to B. occidentalis.)

(5x-1) Bison kansensis McClung
From Kansa

Bison kansensis MCCLU-NG, 1905, Trans. Kans. Acad. Sci., XIX, p. 157, Fig. 10.
Referred HAY, 1913, Proc. U. S. Nat. Mus., XLIV, No. 1969, p. 584.

TYPE.-Hor-core and hinder
part of skull.

Kans. Univ. From 1 Y2 mi. E. of North
Coil. Lawrence, Kansas. Se-

cured by C. H. Sternberg.
Figured by McClung, 1905,

Fig. 10.

(6) Superbison ferox (Marsh)
From the "Lower Pliocene" of Nebraska

Bison ferox MARSH, 1877, Amer. Journ. Sci. (3), XIV, p. 252. LUCAS, 1899, Proc.
U. S. Nat. Mus., XXI, p. 766, P1. Lxx.

TYPE.-Broken horn-core. Y.P.M.910 Figured by Lucas, 1899, PI.
LxXXI.

(Estimated as measuring 560+ mm. in length when complete.)
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TENTATIVELY REFERRED SPECIMEN (doubtfully reported by Matthew and Cook
[1909] from the Snake Creek Tertiary, representing an individual of larger size
than any of the Alaskan remains).

Right ramus with P4 (br.)- A.M.14135 1908.
m3.
M,-M's= 115mm., versus Recent Bison [A.M.(M.)3758] =104 mm.

(6a) Superbison angularis (Figgins)
From Nebraska

Unnamed Bison species FIGGINS, 1931, Proc. Col. Mus. Nat. Hist., X, No. 3, p. 22,
Pls. I, Fig. 2, No. 1; II, Fig. 3, No. 1; and III, Fig. 4, No. 1.

Bison angularis FIGGINS, 1933, ibid., XII, No. 4, p. 23, P1. IV.

TYPE.-Portion of skull with Hastings From Sutton, Clay County,
horn-cores. Mus. 4710 Nebraska (A. M. Brook-

[Col.M.1164] ings, Director, Hastings
Museum).

Figured by Figgins, 1931, Pls.
I, Fig. 2, No. 1; II, Fig. 3,
No. 1; and III, Fig. 4, No.
1; 1933, P1. IV.

(Measures, tip to tip, 1541 mm. and outer.curve, 845 mm.)

(6b) Superbison rotundus (Figgins)
From Nebraska

Unnamed Bison species FIGGINs, 1931, Proc. Col. Mus. Nat. Hist., X, No. 3, p. 22,
PIS. I, Fig. 2, No. 2; II, Fig. 3, No. 2; and III, Fig. 4, No. 2.

Bison rotundus FIGGINS, 1933, ibid., XII, No. 4, p. 24, P1. v.

TYPE.-Portion of skull with Col.M.1187 From Dorchester, Saline
horn-cores. County, Nebraska (A. M.

(Measures, tip to tip, 1578 mm.) Brookings, Director, Has-
tings Museum).

Figured by Figgins, 1931,
PIS. I, Fig. 2, No. 2; II,
Fig. 3, No. 2; and III, Fig.
4, No. 2; 1933, P1. v.

(6x) Bison species
From Nebraska

Bison occidentalis LUCAS, BARBOUR AND SCHULTZ, 1932, Bull. Nebr. State Mus., I,
No. 32, p. 263, Fig. 163.

EXAMPLE.-Assembled skele- N.S.M.1-31-11-31 From 8 mi. S.W. of Grand
ton. Island, Hall County, Ne-

braska.
Figured by Barbour and

Schultz, 1932, Fig. 163.
Messrs. Barbour and Schultz now consider the specimen to resemble the New

Mexican B. taylori. (Communicated.)
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(7x) Bison taylori Hay and Cook
From Folsom, New Mexico

Bison taylori HAY AND COOK, 1928, Proc. Col. Mus. Nat. Hist., VIII, No. 2, Pt. 1, p.
33; 1930, ibid., IX, No. 2, p. 26, P1. viii, Figs. 1, 2; P1. x, Figs. 2, 3.

Bison sp. indet. HAY AND COOK, 1930, ibid., IX, No. 2, p. 30, P1. x, Fig. 1.
Stelabison taylori (HAY AND COOK), FIGGINS, 1933, ibid., XII, No. 4, p. 20, teeth

figured P1. I, Figs. 3, 4.

TYPE.-Skeleton. Col.M.1236 From 8 mi. W. of Folsom,
New Mexico.

Figured by Hay and Cook,
1930, P1. viii, Figs. 1, 2;
P1. x, Figs. 2, 3; by Fig-
gins, 1933, P1. I, Figs. 3, 4
(teeth).

[Cores of medium length and moderately curved, slighter than in B. texanus.
Figgins (1933) figures m3 with column, as in B. occidentalis, and, on character of
external molar styles, transfers the species to Stelabison.]

TENTATIVELY REFERRED.-
Skull. Col.M.1237 From Folsom, New Mexico.

Figured by Hay and Cook,
1930, P1. x, Fig. 1 (indeter-
minate).

Figgins (1933, p. 20) indicates that Cook (Hay and Cook, 1930) considers the
specimen as merely the female of B. taylori, but that he himself considers it as of
B. occidentalis referred.

Left partial ramus with
p3-ma(br.). (w)
m2 = (40) mm.

Right fragment with P2
(br.)-m1. (M)
Left metatarsus.

F:A.M.30973

F:A.M.30974

F:A.M.30975

From Santa F6 Pleistocene,
New Mexico, 1925.

From Santa F6 Pleistocene,
New Mexico, 1925.

From Hot Springs, New Mex-
ico, 1928.

(7x-1) Bison oliverhayi Figgins
From New Mexico

Bison oliverhayi FIGGINS, 1933, Proc. Col. Mus. Nat. Hist., XII, No. 4, p. 21, P1. ii,
Figs. 5, 6; P1. iII.

TYPE.-Crushed skull. (w+)

REFERRED BY FIGGINS.-
Crushed skull.

Crushed skull.

Col.M.1240 From Folsom, New Mexico.
Figured by Figgins, 1933, P1.

III.

Col.M.1360 From Scotts Bluff, Nebraska.
Figured by Figgins, 1933, P1.

II, Figs. 5 and 6 (dentition).
From Oklahoma.
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(8) Superbison chaneyi (Cook)
From Vernon, Texas

Bison chaneyi CooK, 1928, Proc. Col. Mus. Nat.- Hist., VIII, No. 3, p. 34, Figs. 1, 2.
Unnamed Bison species, FIGGINS, 1931, ibid., X, No. 3, p. 22, Pls. I, Fig. 2, No. 3;

II, Fig. 3, No. 3; and iII, Fig. 4, No. 3.

TYPE.-Partial skull with Col.M.1147 From Vernon Texas.
horn-cores. Figured by dook, 1928, Figs.

1, 2; by Figgins, 1931, Pls.
I, Fig. 2, No. 3; iI, Fig. 3,
No. 3; and iII, Fig. 4, No.
3.

(Horns like "cupid bow." Size compares with largest known. Length on
upper curve = 42 inches.)

TENTATIVELY REFERRED.
Four teeth in ramal frag- From Onion Creek, Travis
ments. County, Texas.

(Provisionally referred by Lucas [1899] to B. latifrons.)
Cranium. Brit. Mus. From San Felipe, on the Bra-

Coil., London zos River, Texas.
Figured by Carpenter, 1846,

Figs. 1, 2; by Hay, 1913,
P1. xix, Fig. 3 (after Blake).

The numerous references to this cranium in the literature are as follows:
"Extinct ox" CARPENTER, 1846, Amer. Journ. Sci. (2), I, p. 245, Figs. 1, 2.
BL^AK, 1898, Amer. Geol., XXII, p. 69.

"Extinct bison" ALLEN, 1876, American Bisons, Living and Extinct, p. 4.
Bison latifrona (HARLAN), LEIDY, 1853, Smithson. Contrib. Knowl., V, Art. 3,

p. 9. LuCAS, 1899, Proc. U. S. Nat. Mus., XXI, p. 769. HAY, 1913, ibid.,
LXVI p. 197, P1. xix, Fig. 3 (after Blake).

Bison regius HAY, referred HAY, 1924, Carn. Inst. Wash. Pub. 322a, p. 189.

(8x) Bison (Stelabison) francisi Figgins
From Texas

Stelabison occidentalisfrancisi FIGGINs, 1933, Proc. Col. Mus. Nat. Hist., XII, No. 4,
p. 19, P1. ii, Figs. 1, 2.

TYPE.-m3. Col.M.1363 From Hearne, Robertson
Secured by Dr. County, Texas.
Mark Francis Figured by Figgins, 1933, P1.

II, Figs. 1, 2 (of m3).
REFERRED.--

Partial horn-core and Col.M.1364 From Waco, Texas.
mandibular ramus.
Referred by J. D. Figgins, etc. fragmental specimens in the collection of the

Agricultural and Mechanical College, College Station, Texas.
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(8x-1) Bison (Simobison) figginsi Hay and Cook
From Texas

Bison figginsi HAY AND COOK, 1928, Proc. Col. Mus. Nat. Hist., VIII, No. 2, Pt. 1, p.
33. CooK, 1928, ibid., VIII, No. 3, p. 35.

Simobison figginsi HAY AND COOK, 1930, ibid., IX, No. 2, p. 23, P1. vii, Figs. 1, 2.
BARBOUR AND SCHULTZ, 1932, Bull. Nebr. State Mus., I, No. 32, p. 268.

TYPE.-Mount.

QUESTIONABLY REFERRED.-
Portion of cranium with
base of right horn-core.

Col.M.574 From Colorado, Mitchell
County, Texas.

Figured by Hay and Cook,
1930, P1. VII, Figs. 1, 2.

F:A.M.23347 From 9 mi. W. of Silverton,
Texas.

(8x-2) Bison texanus Hay and Cook
From Dawson County, Texas

Bison texanus HAY AND COOK, 1928, Proc. Col. Mus. Nat. Hist., VIII, No. 2, Pt. 1, p.
33; 1930, ibid., IX, No. 2, p. 25, Pls. VIII, Figs. 3-5; IX, Figs. 1-3; and xI, Fig. 1.

TYPE.-Skull and partial skele-
ton.

REFERRED FROM TYPE LOCALITY.-
Partial skull. (w+)

Col.M.629 From Michies, Dawson
County, Texas.

Figured by Hay and Cook,
1930, Pls. VIII, Figs. 3-5;
IX, Figs. 1-3; xI, Fig. 1.

Col.M.631

(9) Superbison arizonica (Blake)
From the Quaternary of Arizona

Bos arizonica BLAKE, 1898, Amer. Geol., XXII, p. 65.
Bison latifrons (HARLAN), referred LucAs, 1899, Proc. U. S. Nat. Mus., XXI, pp.

756, 768.

TYPE.-Horn-cores. Univ. Ariz. From Greaterville, in the
Mus. Coil. Pima Mountains, Arizona.

[Lucas (1899, p. 756) considered Bos arizonica Blake as a synonym of B.
latifrons. I
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(lOx) Bison californicus Rhoads
From California

Bison latifrons (HARLAN), referred LEmY, 1873, Rept. U. S. Geol. Surv. Terrs.
(Hayden), I, p. 253, P1. xxviii, Figs. 4, 5.

Bison californicus RHOADS, 1897, Proc. Acad. Nat. Sci. Phila., XLIX, p. 501, P1. xii,
Fig. 2.

Bison antiquus LEIDY, referred LUCAS, 1899, Proc. U. S. Nat. Mus., XXI, pp. 756,
759, P1. Lxix. HAY, 1914, Ann. Rept. for 1912, Iowa Geol. Surv., XXIII, p. 317
(mentions as occurring in California). CHANDLER, 1916, Univ. Cal. Pub. Bull.
Dept. Geol., IX, p. 124, Text-Figs. 1-12- 1916, Bull. Geol. Soc. Amer., XXVII,
No. 1, p. 170. HAY, 1927, Cam. Inst. W'ash. Pub. 322, pp. 121, 122 (Leidy speci-
men).

TYPE.-Posterior cranium with
both horn-cores.

A.N.S.P.297 From Pilarcitos Valley, near
San Francisco, California.

Figured by Leidy, 1873, P1.
xxvIII, Figs. 4, 5; by
Rhoads, 1897, P1. xii, Fig.
2; by Lucas, 1899, P1.
LXIX.

QUIESTIONABLY REFERRED (approximating Superbison in size).-
Left crushed ramus with F:A.M.31070, From White Water Canyon,
p3-m3, detached /I, and B and A Beaumont, California.
partial right maxilla with
p4-m3. (Probably asso-
ciated.) (w)
m3 = 52 mm.

REFERRED FROM RANCHO LA BREA (listed by Asa C. Chandler under B. antiquus).-
Thirteen more or less com- U. C. Coll. Figured by Chandler, 1916,
plete crania of various Text-Figs. 1-12.
ages (four with horn-cores
practically perfect, four
entire with skull perfect or
almost so, and five with
dentition almost com-
plete) and a large series of
rami; in fact, parts of six-
teen different animals.

Chandler observed an individual variation in the Rancho La Brea skull to
the extent of about 20%.

(lOx-1) Bison species (Condon)
From Oregon

Bos latifrons HARLAN, CONDON, 1902 The Two Islands and What Became of Them
(not seen); 1910, A Revision of "The Two Islands," pp. 129, 130, 140, P1. xxix.

Bison antiquus LEIDY, referred HAY, 1927, Cam. Inst. Wash. Pub. 322b, p. 124.

ExAMPLE.-Skull. (?)Univ. Oreg.
Coll.

From 5 or 6 mi. E. of the
Dalles, Oregon.

Figured by Condon, 1910,
P1. xxix.
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(lOx-2) Bison species
From Valley of Mexico

ExAMPLE.-Detached M2. F:A.M.23346 From vicinity of Tesopaco,
Mexico.

Collected by Howard Scott
Gentry and John Hilton,
1936.

TENTATIVELY REFERRED FROM SAME LocALrrY.
Etc. tooth fragments, F:A.M. Coll.
Left metacarpus and metatarsus, F:A.M. Coll.
Miscellaneous foot bone fragments, vertebra and rib fragments, F:A.M. Coll.

(c) ALASKA

(11) Superbison crassicornis (Richardson)
From Alaska

Bos urus BUCKLAND, 1831, Appendix to Captain Beechey's Narrative, Voyage to the
Pacific, II, p. 539, P1. iII, Figs. 1-7.

Bison priscus MEYER ? RICHARDsON, 1852-1854, Zoology of the Voyage of H.M.S.
Herald, pp. 33, 139, Pls. vi, Figs. 5, 6; vii; x, Figs. 1-6; xiii, Fig. 3. Referred
GILMORE, 1908, Smithson. Misc. Coll., LI, p. 34.

Bison crassicornis RICHARDSON, 1852-1854, ibid., pp. 40, 139, Pls. ix; xi, Fig. 6;
xii, Figs. 1-4; XIIT, Figs. 1, 2; xv, Figs. 1-4. LEIDY, 1854, Proc. Acad. Nat. Sci.
Phila., VII, p. 210. ALLEN, 1876, American Bisons, Living and Extinct, pp. 14,
15, 21, ?PI. VIII, Fig. 12 (syn. of B. antiquus). LuCAS, 1899, Proc. U. S. Nat. Mus.,
XXI, p. 760, Pls. LxxIII-LxxVI. Referred GILMORE, 1908 Smithson. Misc. Coll.,
LI, p. 31, P1. x. HAY, 1913, Proc. U. S. Nat. Mus., XLVi, p. 179, P1. xrIv, Figs.
1, 2. Referred HOLLAND, 1915, Ann. Carn. Mus., IX, p. 225, P1. xLIII.

Superbison crassicornis (RICHARDSON), NOBIS, 1930, Nat. Hist., XXX, No. 1, p. 71.

TYPE.-Portion of skull with Brit. Mus. 1A From Eschscholtz Bay,
broken horn-cores. [Beechey Coll. I Alaska.

Figured by Buckland, 1831,
P1. iii, Fig. 1; by Richard-
son, 1852-1854, P1. ix.

Circumference of more perfect horn-core at base (according to Richardson,
12.6 inches) = 320 mm.

COTYPE.-Large horn-core. Brit. Mus. 91 Figured by Richardson, 1852-
1854, P1. xiii, Figs. 1, 2.

Circumference at widest point near base (according to Richardson, 15.2
inches) = 386 mm.

Richardson (1852-1854 p. 43): "... it has therefore been considered a horn-
core of an older and probabiy a male individual of the race that produced the skull
marked No. 1A, and to which, from the thickness of its horns, I fhave given the dis-
tinctive epithet of crassicornis..
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Allen (1876, p. 24) states: . . . The differences existing between the remains referred by Richard-
son to 'B. priscus'? and 'B. crasMicornis' are not greater than those that obtain between the two sexes
of Bison americanus; hence it seems possible that all of the bison remains described from Eschecholts
Bay may belong to one and the same species, the larger representing the male and the smaller the
female, of the form Richardson named Bison crassicornis, which is very probably the same as the
B. antiquus of Leidy..."

Lucas (1899, p. 761) states: "...The validity of Richardson's Bison crassicornia hinges on the
question of the identity of his type I, A, with Leidy's B. antiqus. . ."

REFERRED BY VARIOus AUTHORS TO B. crasicornis-TYPE-SIZED SPECIMENS.-
(a) By Lucas:
Horn-core with partial N.M.1584 From Alaska.
cranium. Figured by Lucas, 1899, Pls.

(See discussion by Lucas.) LxxIIi and Lxxiv.

Partial skull with broken Univ.Pa.13753 From Point Barrow, Alaska.
horn-cores. Figured by Lucas, 1899, P1.

LXXV.

(b) By Gilmore and Hay:
Cranium. N.M.5726 From Little Minook Creek,

near Rampart, Alaska.
Figured by Gilmore, 1908, P1.

x; by Hay, 1913, P1. xiv,
Figs. 1, 2.

(c) By Holland:
Skull. C.M.3247 From the Yukon, Alaska.

(Distance between horn tips = 1155 mm.) Figured by Holland, 1915, P1.
XLIII.

REFERRED By GILMORE AND HAY TO B. alleni-LARGER THAN TYPE-SIZED [see S.
alaskensis (Rhoads) ].-

Skull with both horn- N.M.2383 From near Rampart, Alaska.
cores. Presented to the U. S. Na-

tional Museum by Messrs.
McLain and Ballou,
through the efforts of Gen.
Wilcox, U.S.A.

Figured by Gilmore, 1908, P1.
xI; by Hay, 1914, P1. XLI.

PREVIOuSLY REFERRED TO B. prtSCUS-SMALLER THAN TYPE-SIZED.-
(a) By Richardson:

Partial cranium with horn- Brit. Mus. 24589 From Eschscholtz Bay,
cores. Alaska.

(Probably represents an unusually small bull or a large cow.)

(b) By Gilnore:
Horn-cores. From the "Palisades" on the

Yukon River.
[Appear to resemble the Richardson figure (see P1. XIII, Fig. 3).]

REFERRED TO S. crastcornMs, SPECIMENS SECURED BY THE JOINT A AisK COLLEGE-
AM1ERICAN MUSEum EXPEDITION.

While these specimens are placed under the Richardson species, which here is
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tentatively considered to include the two Alaskan species of Rhoads and Lucas, the
Fairbanks series might be conveniently subdivided, the larger remains being held un-
der S. cra8ssicornis alaskensis (Rhoads) and the smaller specimens under S. crassicor-
ns proper. As observed above, S. crassicornis occidentalis (Lucas) represents an
individual differing but slightly from the S. crassicornis type specimen, as judged by
figures and measurements. The Fairbanks series includes some one hundred and
fifty crania and partial crania, nearly two hundred mandibular rami and partial rami,
and skeletal remains. (Six crania are nearly complete and three of these retain the
dentitions.) See measurement table, page 575, and Figs. 57, 58, for outstanding
specimens.

(1 la) Superbison occidentalis (Lucas)
From Alaska

Bison antiquus LEIDY, referred ALLEN, 1876, American Bisons, Living and Extinct,
p. 21, P1. iv.

Bison occidentalis LuCAS, 1898, Science (2), VIII, p. 678; 1899, Kans. Univ. Quart..
VIII, p. 17 (mentions only); Proc. U. S. Nat. Mus., XXI, p. 758, P1. Lxv. GiL-
MOREY 1908 Smithson. Misc. Coll., LI, p. 34, P1. xii. HAY, 1913, Proc. U. S.
Nat. Mus., kLVI p 169, P1. ix, Figs. 3, 4; P1. x, Figs. 1, 2, 3, a; and P1. xi, Figs.
3, 4; 1914, Ann. 1ltept. for 1912, Iowa Geol. Surv., XXIII, p. 319, P1. xxxix, Figs.
2,3; PI.xL,Figs.1,2.

Stelabison occidentalisfrancisi FIGGINS, 1933, Proc. Col. Mus. Nat. Hist., XII, No. 4,
PI. I, Figs. 1, 2.

TYPE.-Partial skull with N.M.4157 From Fort Yukon, Alaska.
horn-cores. (Richardson, Figured by Lucas, 1899 P1.

collector) Lxv; by Hay, 1913, Pf. ix,
Figs. 3, 4; 1914, P1.
xxxix, Figs. 2, 3.

[Figgins (1933, p. 18): "...As the type of Bison occidentalis consists of only
the horncores, frontals and occipital, a question must attach to the characters
of the dentition...,"]

REFERRED BY LUCAS.-
Specimens from St. Michael, Fort Yukon, figured by Allen, 1876, P1. iv, B. an-

tiquus.

REFERRED BY GILMORE.-
Rear of skull bearing com- N.M.2643 From Old Crow River, Can-
plete horn-cores. ada.

Figured by Gilmore, 1908, P1.
xii; by Hay, 1913, P1. xi,
Figs. 3, 4.

REFERRED BY HAY.
Skull. A.M.13721 From Dawson, Yukon Terri-

tory.
Figured by Hay, 1913, PI. x,

Figs. 1-3; 1914, P1. XL,
Figs. 1, 2.

Figgins (1933) cites as standing for type of Stelabison occidentalis, and figures
m3 with pillar, P1. i, Figs. 1, 2.
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(llb) Superbison alaskensis (Rhoads)
From the Pleistocene of Northern Alaska

Bison alaskensis RHOADS, 1897, Proc. Acad. Nat. Sci. Phila., XLIX, p. 490, P1. xii,
Figs. 3, 6.

Bison crassicornis RICHARDSON, LUCAS, 1899, Proc. U. S. Nat. Mus., XXI, p. 756.

TYPE.-Skull and horn-cores. Univ. Pa. 13754 From near Point Barrow
Alaska.

Figured by Rhoads, 1897, P1.
xii, Figs. 3, 6.

The type specimen (Univ.Pa.13754), as shown in the measurement table
(page 575), exceeds in dimensions the largest of the Fairbanks crania. Were it de-
sired to divide the Alaska remains according to size, the smaller specimens would be
referred to S. crassicornis proper, which S. crassicornis occidentalis (Lucas) approxi-
mates, and the larger to S. crassicornis alaskensis (Rhoads).

RECENT SPECIES AND SUBSPECIES

XI. BISON H. SMITH
Genotypic species, Bison bison (Linnueus)

The Recent remnants of the genus in North America have been placed in a
species and five subspecies.

(12x-1) Bison bison bison Figgins
Southern Form

Bison bison (LINN&AUS), HAY AND CooK, 1930, Proc. Col. Mus. Nat. Hist., IX, No. 2, p. 30, P1. xi,
Figs. 2, 3.

Bison bison bison FIGGINS, 1933, ibid., XII, No. 4, p. 27, P1. vi.

TYPIcAL oF SOUTHUR3N FORM.-
Skull and tooth. Col.M.628 From Michies, Dawion County, Texas,

Figured by Hay and Cook, 1930, PI. xi,
Figs. 2, 3; by Figgins, 1933, PI. Vt.

(12x-2) Bison bison septemtrionalis Figgins
Northern Form

Bison bison sepftmtrionalis FIGGINs, 1933, Proc. Col. Mus. Nat. Hist., XII, No. 4, p. 28, PI. viz.

TYPL.-Skull. Col.M.1362 From 6 mi. N.E. of Palmer, Nebraska,
Figured by Figgins, 1933, P1. vi, and

also tooth series.

(12x3) Bison bison haningtoni Figgins
Highland Form

Bison bison haningtoni FIaGTNS, 1933, Proo. Col. Mus. Nat. Hist., XII, No. 4, p. 30, Ple. VIII, ix.

TYP3.-Mount. CoI.M.2 From Rock Creek, Park County, Colo-
rado.

Figured by Figgins, 1933, Pls. vrn, ix.
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COrTpz.-Adult male skull. Col.M.1369 From Alma, Park County, Colorado.
Figured by Figgins, 1933, P1. vm.

(12x-') Bison bison oregonus Bailey
From the Westernmoat Point Reached by Buffalo,
the Blue Mountains of Oregon, Malheur Cave

Bison bison oregonus BAILEY, 1932, Proc. Biol. Soc. Wash., XLV, p. 48. Referred FIGGINs, 1933,
Proc. Col. Mus. Nat. Hist., XII, No. 4, p. 32.

Typz.-Skull and skeleton. N.M.Biol. From the dry bed of Malheur Lake,
(Adult male.) Surv.Coll. Oregon.

250145 Collected, 1931, by George M. Ben-
son, Keeper of Malheur Wild Life
Refuge.

(Similar in general characters to Bison bison bison of southwestern Texas, but slightly larger.
With Bison bison athabasca there are greater differences. With Bison occidentalis, its nearest
fossil relative, there is no close connection.)

(13) Bison bison athabascee Rhoads
Woodland Form
From Canada

Bos or Bison am6ricanw (- Bison bison).
"Bison americanus, var.?" SETON [TEOMPsON], 1886, Proc. Canad. Inst., III, p. 114.
Bison bison athabasc& RHOADS, 1897, Proc. Acad. Nat. Sci. Phila., XLIX, p. 498.

Typz.-Adult male. Geol.Mus., Secured presumably in March, 1892,
Ottawa, by Indiana within 50 mi. S.W. of
Canada Fort Resolution, Great Slave Lake.

(Specimen consists of well-mounted skin, with accompanying skull and horn-cores separate.)

(14) Bison bison pennsylvanicus Shoemaker
From Pennsylvania

Bison americanue penn2liianic=s SHOEMAKER, 1915, A Pennsylvania Bison Hunt, p. 9.

Shoemaker (1911, pp. 16, 17) states ". . . In color the Pennsylvania bison was very dark, many
of the old bulls being coal black, with grizzly white hairs around the nose and eyes. The hair
was very short, with a tendency to crispness or curliness, especially at the joints. The bump, so
conspicuous on the western bison was notable by its absence... The legs were long, and fore and
back legs evenly placed, the heavy front and meagre hind-quarters of the western bison were not
present, in other words the Pennsylvania bison was a beautifully proportioned beast... Appar-
ently the horns were much like those of Bison bonasus of Lithuania and the Caucasus..."



B

A
FIG. 59. Prot9ceratids of the American Tertiary.

ReconstructioDs X approximately i.

(c) Protoceras Marsh, of the Oligocene (p. 609)
(B) Syndyoceras Barbour, of the Lower Miocene (p. 607)
(A) Prosynthetocera8, n.subg., of the Late Tertiary (p. 602)
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FAMILY IV.-PROTOCERATIDE
(Marsh, 1891)

DIVISION.-PROTOCERATINI

Subfamily 1.-Synthetoceratinse

I. SYNTHETOCERAS STIRTON
II. PROSYNTHETOCERAS, N. SUBG.

Subfamily 2.-Syndyoceratinge

III. SYNDYOCERAS BARBOUR

Subfamily 3. -Protoceratinse

IV. PARATOCERAS, NEW GENUS

V. PROTOCERAS MARSH (AND
CALOPS MARSH)

VI. PSEUDOPROTOCERAS COOK

Figures 2C, 59-63 and (in part) 2, 2A, 23, 65, 66

The Protoceratidae of Marsh embraces the peculiar rostral-horned
forms of the American Tertiary exampled in Protoceras of the early
Middle Tertiary and the new Paratoceras of the Late Tertiary; Syndyo-
ceras of the Middle Tertiary; and Synthetoceras and the new Prosynthe-
toceras of the Late Tertiary. The rostrocranial armament and enlarged
saber-form upper canines of the males, the small uninflated tympanic and
the short detached metacarpals are outstanding characters. It is un-
expected to discover in the Late Tertiary large and spectacular repre-
sentatives of a family believed to have been extinct since the Middle
Tertiary. Perhaps the survival of these strange creatures, with primi-
tive auditory bullwe and limbs, actually may have been due in consider-
able measure to their unique defensive armament.

The cranial processes of the Protoceratid2e, ostensibly a different
adaptation from the horn-pedicles of the Cervida and the horn-cores of
the Antilocaprida, recall in some degree the horn processes of certain of
the Giraffid2e. There is evident need for further comparative study of
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the cranial armament of all five Artiodactyl families. The present
family at once differs from the Cervidae, Antilocapridae and Bovidae in the
remarkable development of the muzzle with its unique rostral horn or
horns, and in the form of the auditory area, dentition and feet. The
specialization of the muzzle is greater than in the case of the Bovid Saiga
or Oreodont Cyclopidius. The four-toed manus parallels the similar
primitive condition in the Hypertragulid2a. It is largely on the foot
characters that Protoceras has from time to time been placed in the latter
family.

Since this chapter was originally sent to press, our party, under John
Lynch, operating at the MacAdams Ranch, Clarendon, Texas, type
locality, has obtained four1 skulls with orbital and forked rostral horns, a
palate with unworn dentition and seven partial mandibles of Syntheto-
ceras. The crania and mandibles exhibit the loss of p2 and reduction of
p3. A fifth cranium of a more primitive form has been discovered in
southeastern Texas, the same differing from the above specimens in its
considerably smaller size, retained p2s and notably smaller, shorter-
crowned molars. This specimen has been available for study through
the helpful cooperation of Dr. Mark Francis of the Agricultural and
Mechanical College of Texas. It is made the type of Prosynthetocera8
francisi, named in honor of Dr. Francis. Paratoceras is based on a
mandibular ramus from the MacAdams Ranch quarry. It is of smaller
size than the above specimens and differs markedly from Synthetoceras
in the large and nonreduced premolars and low-crowned molars, in these
characters more resembling Protoceras of the White River. (Certain
relatively diminutive and more Leptomeryx-sized remains of heretofore
unobserved form from the Late Tertiary of Nebraska and New Mexico
are referred to a new genus, Pseudoceras, and briefly discussed in the
Appendix. When better known, these remains possibly may prove
to be allied more nearly to the Protoceratidae than to the Camel-
idae.)

While it might be preferable to refer the three genera, Synthetoceras,
Syndyoceras and Protoceras, to distinct divisions, the same are here con-
sidered as of one Protoceratini division of three subfamilies;

1.-SYNTHETOCERATINNE. Late Tertiary.
2.-STWDYOCERATINAE. Middle Tertiary.
3.-PROTOCERATINY. Middle and Late Tertiary.

(Description continued p. 602)

'A tifth and well-preserved skull (F:A.M.33413), distal end of rostral horn missing, has been
secured. Distance from vertex to anterior face of rostral horn, 390 mm.
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TABLE XIV
PROTOCERATID GENERA, SUBGENERA AND SPECIES OF THE AMERICAN MIDDLE AND

LATE TERTIARY-OCCuRRENCE ANi TOTALS OF AVAILABLE SPECImENS

[Roman and arabic numbers refer, respectively, to genera and to species as numbered
in this report. Arabic numbers in () from type area for the particular species.

(See Introduction, page 7.)]

LATE TERTIARY MIDDLETERTIARY

0*

Zo

PROTOCERATINI

Synheocerae Stir- (1)
ton I *a) 20

Prosynthefoceras, n. (3) Syndyocera8
subg. II *(2) (*3a) 3 Barbour III (1) 2

Protoceras (2)
Paratoceras, n.g. IV (1) 2 Marsh V (3) 26

(4)
(5)

Pseudoproto-
ceras Cook VI *(6) 1

Total 26 Total 29

Grand Total 54

SUMMARY OF PROTOCERATINI SPECIMENS

z) 4) 4
0 E~~~~~~~~~~~~~~~~~)u)-4)

_ _

I Synthetoceras Stirton............ 5 [5] 7 51 8 5 30 10 20
II Pro8ynthetoceras, n.subg......... 1 21] 1 1 5 2 3

III Syndyoceras Barbour ............1 [11 1 [1] 2[1] 6 4 2
IV Paratoceras, n.g. 2 2 2
V Protoceras (and Calops) Marsh.... 19 [6] 16[14] 8[5] 6[4] 55 29 26
VI Pseudoprotoceras Cook........... 1 Il [1] 3 2 1

27 14 26 20 14 101 47 54
[ associated.
* refers to locality as shown in column heading.
Alignment of Late and Middle Tertiary forms is not intended to indicate actual ancestry.
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Detailed Lists of Types, Referred Specimens, and Synonymy
Total available specimens, 54: Synthetoceras, 20; Prosynthetoceras, 3; Syndyo-

ceras, 2; Paratoceras, 2; Protoceras (and Calops), 26; Pseudoprotoceras, 1.

SUBFAMILY 1.-SYNTHETOCERATINAE

I, SYNTHETOCERAS STIRTON AND II, PROSYNTHETOCERAS, NEW SUBGENUS

Reconstruction, Figure 59A

The genus and genotypic species, S. tricornatus, rests on a crushed
skull collected in the vicinity of Clarendon, Texas, by R. A. Stirton in
1931. The dentition has heretofore been unknown. A very beautifully
preserved skull and other remains lately secured at the type locality
afford welcome evidence as to certain characters of the cranium and
dentition. The particular skull (Figs. 61, 62) is of a considerably
smaller individual than the majority of the referred remains, which ap-
proximate the type in size (see measurement table, p. 606). The speci-
men may represent a female. The genus is noteworthy for the great
forked horn that rises from near the tip of the muzzle. The skull other-
wise indicates a very large and highly specialized Protoceras. The ros-
tral horn evidently was derived through union of maxillary processes such
as occur in the White River genus. The unobstructed nasal passage
through the horn base has an opening dorsally and behind the horn. The
paired frontal horns are of triangular basal cross section and situated
quite posterior to the orbits. They seem to represent enlarged deriva-
tives of the postorbital processes of Protoceras. The arrangement (see
Figs. 2A, 62) of the paroccipital, mastoid and auditory area is peculiar to
the two genera. Through the posterior position of the paired horns the
cranium has the false appearance of being foreshortened. The genus
differs from Protoceras in the elongation of the muzzle, loss of pl and
greatly reduced premolars. Stirton has observed foramina in the rostral
horn on the lateral face below the fork and at the base, giving access to
channels within the horn. Diagonally backwardly-passing surface
channels connect the dorsal orifice posterior to the horn with the infra-
orbital foramina, and a second pair of surface grooves pass from the
latter to the supra-orbital foramina. The skull is noteworthy for its
elongation and slenderness, the prominence of the large and posteriorly
placed orbits, the wide flare of the premaxillle, the canals running pos-
teriorly from the incisive foramina, the deeply indented posterior palate,
the long, slender paroccipitals, the small uninflated bullae, the slight
sagittal crest and the development of the temporal crests and strongly
produced inion. Marked tuberosities occur on the anterior and inferior
base of the paired horns and above the infra-orbital foramina. This
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foramen lies just below the posterior corner of the postrostral opening.
The C/ alveoli are small. A questioned and much smaller species, (?)S.
rileyi, n.sp., is described from the southeast portion of the state.

The subgenotypic species, Prosynthetoceras francisi, is based on a
cranium from southeastern Texas, which differs from the genus proper in
its smaller size, notably smaller and shorter-crowned teeth, the retention
of p2 and the prominence of the C/ alveolus. A partial mandible from
Sioux County, Nebraska, is made the type of a distinct species, P.
siouxensis, and a rostral horn from Dawes County is indicated as a sub-
species of the latter.

Four species and one subspecies of the genus and subgenus are
recognized:

(1) Synthetoceras tricornatus Stirton, genotypic species, from Donley
County, Texas.

GENOTYPE.-SkUll, U.C.31520.

(la) (?)Synthetoceras rileyi, n.sp., from Walker County, Texas.
TYPE.-Partial mandible, F:A.M.34181. This paper, Fig. 66.

(2) Prosynthetoceras francisi, n.subg. and sp., from vicinity of Cold-
spring, San Jacinto County, Texas.

SuBGENOTYPE.-SkUIl, T.A.M.C. This paper, Figs. 2, 2A, 60, 61,
62, 68.

(3) Prosynthetoceras siouxenrsis, n.sp., from Sioux County, Nebraska.
TYPE.-Left ramus, A.M.17344. Figured by Matthew, 1918, Fig. 20.

(3a) Prosynthetoceras siouxensis dawesensis, n.subsp., from
Dawes County, Nebraska.
TYPE.-Rostral horn, F:B:A.M.34022. This paper, Fig. 2C.

(1) Synthetoceras tricornatus Stirton, genotypic species
From the Clarendon of Texas

Synthetoceras tricornatus STIRTON, 1932, Univ. Cal. Pub. Bull. Dept. Geol. Sci., XXI,
p. 147, Figs. 1-3, and Pls. vi-xi.

GENOTYPE.-Skull with back- U.C.31520 Figured by Stirton, 1932,
wardly and inwardly curv- [A.M. cast] Figs. 1-3, and Pls. vI-xi.
ing paired frontal, and
single median biforked na-
sal horns, m2-m3, and al-
veoli of Mn-?p3.
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REFERRED FROM THE VICINITY OF THE TYPE.-

Four crania or partial crania:

Beautifully preserved skull F:A.M.33407 This paper, Figs. 61, 62.
with rostral and orbital
horns, and dentition. (w)
B.L......................... = 395mm.
Premaxilla-occipital condyle, inel............ = 443
Width over orbits......................... = 138
See measurement table, page 606.

Crushed cranium with
paired orbital and forked
rostral horns, left m2-m3.

F:A.M.33400 Transferred to the University
of Nebraska.

(w+)
(Cranium as large but horns slighter than in the type specimen. Portion of

right side of specimen missing. The three horns, muzzle, left orbit and con-
dyles well preserved.)

Disintegrated skull with
left and part of right orbi-
tal horn, rostral horn with
left fork missing, and p3-
m' of both sides. (w)
Posterior portion of cra-
nium with right and base
of left orbital horn, and
palatal area with rostral
horn, forks broken, and
pJ-m3 of both sides. (M+)

F:A.M.33406

F:A.M.33405 This paper, Fig. 61.

Two maxillary specimens:
Palate with p3-m3. (M+) F:A.M.32467 This paper, Fig. 69.

(Base of rostral horn and outline of nasal opening, supra-orbital foramen
and alveolar troughs preserved. Ms/ tall with anterior and median basal pro-
jections; ps/ redtuced; p2 lost; ps peculiarly formed, inner loph low, un-
notched: styles tending to meet.)

Right immature maxilla
with dp2-dp4 and ml-ml.

Six mandibular specimens:
Left ramus with part of
symphysis and pS-m3.
(M+)

F:A.M.32467A

F:A.M.32464 This paper, Fig. 65.

Approximates in size the type skull (as seen in cast). Incisive border
broadly flared, inferior posterior symphysis hollowed, diastema moderate,
pa-pa lost, pa and especially p4 reduced, m3 anteroposteriorly elongate and tall-
crowned.
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Partial mandible with
symphysis and left ps al-
veolus-rn3. (w)

Crushed mandible with
12-Is and p3-m3. (w++)
Mandible with symphy-
sis and p3-m3. (w++)
(Slightly largest speci-
men.)

F:A.M.
32468
Fig. 61

32465

Partial left ramus with dia-
stema, ps-ms. (w+++)
(Transferred to the Uni-
versity of Nebraska.)
Left ramus with diastema,
I3 root and p4(br.)-ms. (w)

33401

Two immature mandibular rami:

Right rainus with sym-
physis and dps-dp4.

33420
Fig. 62

Right ramus with symphy.
sis and dp2-dp4.

QUESTIONABLY RE:FERRED.-
Right radius, 247 mm.,
and ulna.
Left radius with proxi-
mal and distal portions of
ulna.

Left radius and ulna.
33410

Two detached left third
metacarpi. (Length =

33410A 145-150 mm.)

(la) (?)Synthetoceras rileyi, new species

From the Vicinity of Huntsville, Walker County, Texas, 1936
(Premolars less reduced)

TYPE.-Right ramus with p2- F:A.M.34181 Collected by Claude Riley.
m3 and left mi-m3. (M-+) This paper, Fig. 66.

P2-P4 = 26, p8-P4 = 19, m3 = 21, p2-M8 = 76.8 mm.
(Not included in specimen count.)

(2) Prosynthetoceras francisi, new subgenus and species
From the Vicinity of Coldspring, Texas, 1935

The type cranium (Figs. 2, 2A, 60-63), as noted above, differs from the Donley
County crania in its considerably smaller size and notably smaller and shorter-
crowned dentition and retained p2. What evidently is the alveolus of an enlarged
canine occurs at the anterior base of the rostral horn. The cranial characters are

better shown than in several of the Clarendon skulls. Lacrimal vacuities, as in the
case of Protoceras, are absent. The inverted U-shaped supra-occipital area, the
peculiar paroccipital processes and peculiarly constricted bullk are well shown. The
paired postorbital horns are broken; the rostral horn is proportionately heavy and
long-forked. A right ramus from San Jacinto County (F:A.M.34180, Fig. 66), with
symphysis, no trace of p2, greatly reduced P3-P4 and ml-m3 of approximately the size
of the type specimen, is tentatively referred to the same. (prp4 = 17.7, m3 = 28

mm.)
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SUBGENOTYPE.-SkUll with C/
alveolus, p-m', rostral
horn and bases of paired
horns. (M+)

T.A.M.C. This paper, Figs. 2, 2A, 60,
61, 6B2, 63.

Collected by Claude Riley,
Mark Francis Collection.

REFERRED.-Right ramus, F:A.M.34180; right maxilla, 34182. (Not counted.)
Prosyntheto- Parato-

Synthetoceraa tricornatus ceras ceras
francisi macadamas

Genotype Referred Subgenotype Genotype
[A.M. F:A.M.

cast] U.C. F:A.M. 33405- F:A.M. T.A.M.C. F:A.M.
31520 33400 33406 33407 32457

Foramen magnum to
anterior face of rostral mm. mm. mm. mm. mm. mm.
horn ............ 345 ((375)) ((360)) 335 300

-((330))
Vertex to anterior face

of rostral horn....... 407 ((400)) - ((400)) 390 (345)
Width condyles........ 74 84 65-(70) 73 70
Rostral horn:
Height to fork, verti- (380)-

cal above palate... 375 235 ((315)) 245 ((250))
Total height on ant. ((485))-

curve above palate 510 380 ((420)) 330 ((450))
Orbital horn: ((280))-
Length on outer curve 350 270 ((260)) 240
Greatest spread.... 370 ((260)) 360

Anteroposterior distance
between rostral and ((220))-
paired horns.230.. 230 ((240)) ((200)) 210 180

Series p5-ms ........... (101) ((105)) 114-101 101 75
(F:A.M.32467) .....___.__. 117

Pt-MS .......... 85

Ramus, pa-ms inclusive 32464 F:A.M.34180
Ramus,___________________lve 115 80 81

Ramus, p2-ma (96)

Proeynthe-
Synthetoceras toceras Syndyoceras Protoceras cder
tricornatus siouxenais cooki

Referred
Referred Type Genotype

Males Females

F:A.M.33407 A.M.17344 N.S.M.4-7-05 A.M.1228-643 A.M.1220-N.M.6725
Tip of premax. to

anterior notch of
foramen mag-
num .. 395 2851 ((216))-214 ((203))-((190))

Width of condyles 73 ((41))- 38 43 - ((34))
Length p5-m' in-

clusive......... 101 961 ((81))- 69 84 - 72

F:A.M.32465 A.M.1236
Incisive border to
ma inclusive.... . 250 215 179 (132)

Length p2-ma in-
clusive 110 93 83

Length pa-ma in-
clusive......... 110 101 81 72

()approximate; (() estimated.
I And length metatarsus - 130 mm.; communicated by E. H. Barbour, 1934
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(3) Prosynthetoceras siouxensis, new species
From Sioux County, Nebraska

The type mandibular ramus in general size and reduction of the premolars re-
sembles the Clarendon rami.. The diastema tends to be less elongate and the tooth
crowns apparently shorter than in the latter.

(?)Cranioceras unicornis MATTHEW, referred MATTHEW, 1918, Bull. Amer. Mus. Nat.
Hist., XXXVIII, p. 224, Fig. 20.

TYPE.-Left mandibular ra- A.M.17344 1916.
mus with alveoli of three Figured by Matthew, 1918,
incisors and incisiform ca- Fig. 20 (under A.M.17144).
nine, unbroken diastema
and p2-ms.

Incisive border broadly flared, alveoli of l1-Is and of adjacent incisiform /C,
post-/C diastema moderately long, P2-p' notably short and heavy, P2-Pa ap-
parently about to be shed, ml much worn, m2 with median column and cingulum,
m3 relatively tall and crown tending to be concave outwardly.
A left ramus with p4-m3 (P.U.12106), referred to (?)Neotragocerus improvisus

Matthew and Cook by Sinclair (1915), resembles A.M.17344 except in the
smaller size of the m3.

(3a) Prosynthetoceras siouxensis dawesensis, new subspecies
From Observation Quarry, Dawes County, Nebraska

Collected by T. Galusha, 1936

TYPE.-Rostral horn. F:B:A.M.34022 This paper, Fig. 2C.

TENTATIVELY REFERRED.-

Right third metacarpal, F:B :A.M.34028
131 mm. long.

(Not included in specimen count.)

SUBFAMILY 2.-SYNDYOCERATINXE

III. SYNDYOCERAS BARBOuR

From the Lower Miocene

Reconstruction, Figure 59B

The genus rests on the well-preserved genotype in the collection
of the University of Nebraska, described by Erwin Hinckley Barbour.
The same is characterized by the unreduced premolars, the paired rostral
processes united over dorsal foramen, and paired postorbital horn-
cores. The /C is incisiform, the pi caniniform. The genotypic and
only species is Syndyoceras cooki Barbour, from the Harriaon of Nebraska.
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(1) Syndyoceras cooki Barbour, genotypic species

From the Lower Miocene, Sioux County, Nebraska

Syndyoceras cooki BARBOUR, 1905, Nebr. Geol. Surv., II, Pt. 3 (unpaged), P1. I;
1906, Science, XXIII, p. 623. ScoTT, 1913, A History of Land Mammals in the
Western Hemisphere, p. 404, Fig. 215.

GENOTYPE.-Cranium with N.S.M.4-7-05 Morrill Collection.
mandible and major por- Figured by Barbour, 1905, P1.
tion of skeleton. i; this paper, Fig. 66

(cast of mandible).

TENTATIVELY REFEMRED (communicated by Erwin H. Barbour).-
Femur, tibia, twelve to N.S.M.12-9-7-92 Found in large Dznwnelix
fourteen vertebre in ar- rhizome close to the spot
ticulation, and other un- where type specimen was
prepared parts. subsequently secured, 20 to

30 feet from Agate Road, 2
mi. from Agate Springs.

SUBFAMILY 3.-PROTOCERATINAE

Three genera are recognized:
IV. Paratoceras, n.g., from the Late Tertiary
V. Protoceras (and Calope) Marsh, from the Middle Tertiary (U. Oligocene)

VI. Pseudoprotoceras Cook, from the Middle Tertiary (L. Oligocene)

IV. PARATOCERAS, NEW GENUIS

From the Clarendon of Texas

The genus is based on a mandibular ramus which evidently belonged
to a somewhat smaller form, and one with a quite different dentition,
from Synthetoceras. The closeness of the P2 to the posterior border of
the symphysis, the extreme compression of the premolars, the antero-
posterior elongation of p3 relative to P4 and the low molar crowns at once
recall the White River genus Protoceras. The p2-m3 distance actually
but slightly exceeds that of a large individual of the latter. The unique
type and referred specimens were collected, with the other Clarendon
rema,ns, by the John Lynch party on the MacAdams Ranch, through
the helpful co6peration of the owners.
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(1) Paratoceras macadamsi, new genus and species
From the Clarendon, Texas

GENOTYPE.-Right ramus with F:A.M.32457 This paper, Fig. 65.
p2rmi and posterior border
of symphysis. (M+)

Paratoceras Protoceras
macadansi, genotype celer, ref.

F:A.M.32457 A.M.1220 A.M.1236
P2-P4 = 44.5 mm. 44.5 mm. 38. mm.
p2-m3 = (96) 82.

REPERRED.-

Left ramus with p4-M3. F:A.M.33409
(M)

V. PROTOCERAS MARSH

From the Upper White River, South Dakota

Reconstruction, Figure 59c

Protoceras, of the White River Oligocene, is relatively well repre-
sented by skulls and jaws in the collections of several institutions.
Marsh (1891-1897) referred the South Dakota remains of the Yale col-
lection to two genera and five species. The material in the American
Museum, described by Wortman and Osborn (1892), includes skulls of
males and females. The specimens show a range in the size of the den-
titions which is not dependent on sex, and a great difference in the de-
velopment of the skull protuberances of the mature males. Many of the
observed differences may be those of individual variation. Pending a
much to be desired detailed study of all the material in the several collec-
tions, the described genera and species, types and more important refer-
ences are briefly listed below.

Protoceras is characterized by the development, particularly in the
males, of bony protuberances on the maxillae, parietals and frontals,
these being rudimentary in the female. The closed orbits are posteriorly
placed; the bullae are uninflated; and the angle of the lower jaw is
rounded and without hook-like processes. Marsh observed the striking
parallelism between Protoceras and Dinoceras in the protuberances,
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enlarged upper canines and absence of upper incisors. The tips of the
abbreviated nasals lie only slightly anterior to the deeply incised edge of
the posterior palate. A foramen may occupy the middle of the fronto-
nasal suture. The unroofed nasal cavity seems indicative of some form of
proboscis. The C/ was enlarged; the p' were small, double-rooted and
detached; the succeeding ps were large, the /ps compressed laterally;
and the molars brachyodont. The ulna and radius were co6ssified and
the fibula completely reduced. The cuboid and navicular already were
united. The manus had four complete, and the pes two ununited,
digits.

The genus and questioned subgenus and five species and types, as
described by Marsh, the referred remains in the American Museum col-
lection and the synonymy are given below:

(1) Protoceras celer Marsh, genotypic species.
GENOTYPE.-Female skull, Y.P.M. collection.

(2) Protoceras comptus Marsh.
TYPE.-Immature (?)female skull, Y.P.M. collection.

(3) Protoceras nasutus Marsh.
TYPE.-Male skull, Y.P.M. collection.

(4) P. (Calops) cristatus Marsh.
TYPE.-Female skull Y.P.M. collection.

(5) P. (Calops) consors Marsh.
TYPE.-Female skull, Y.P.M. collection.

(1) Protoceras celer Marsh, genotypic species
From the Protoceras Beds, South Dakota

Protoceras celer MARSH, 1891, Amer. Journ. Sci. (3), XLI, p. 81; 1893, ibid. (3),
XLVI, p. 407, P1. vii; 1897, ibid. (4), IV, p. 165, Pls. II-v; VI, Fig. 1; vii, Figs. 3,
4; and Text-Figs. 4, 6, 7. OSBORN AND WORTMAN, 1892, Bull. Amer. Mus. Nat.
Hist., IV, p. 353, Text-Figs. 1-6. .ScoTT, 1899, Trans. Wagner Free Inst. Sci.
Phila., VI, p. 112. MATTHEW, 1909, Bull. No. 361, U. S. Geol. Surv., p. 109.
ScowT, 1913, A History of Land Mammals in the Western Hemisphere, p. 406, Fig.
216. O'HARRA, 1920, Bull. S. Dak. School of Mines, XIII, p. 129, Pls. xxiii,
XLIII, XLIV, Text-Fig. 66.
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GENOTYPE.-Female skull,
premaxillary area missing.

REFERRED BY MARSH, 1897.-
Male skull and jaw.

Y.P.M. Coll. Figured by Marsh, 1893, Pl.
vii; 1897, Text-Figs. 6, 7,
and P. VII, Figs. 3. 4 (of
brain casts).

Y.P.M. Coll. Figured by Marsh, 1897, Pls.
ii-v; vi, Fig. 1; and Text.
Fig. 4.

Etc. ?female skulls.

REFERRED BY OSBORN AND WORTMAN (1892), AMERICAN MUSEUM SPECIMENS FROM
CHEYENNE RIVER, Soum DAKOTA:-

Including larger and smaller individuals:
Large: A.M.
Male skull. B.L. = ((225)) mm.......................... (M) 1228

(Narrowness of rostrals possibly because of adolescence.)
Female skull, jaws and right humeri(2) (see listed below) ..... (w++) 1220
(Much the largest-toothed specimen of the series.) Fig. 2A

Moderate:

Female skull, jaws and skeleton (see listed below)..........

Female skull. Figured by Osborn and Wortman, 1892, Text-
Fig.3.;

Female skull...........................................
(Cingula exceptionally developed on molars.)

Back of skull, parietal horns, upper molars, astragalus and
calcaneum ........................................

Skull fragments, cervicals, foreleg, etc. (see listed below).....
Anterior upper and lower jaws, IL-I3, small /C incisiform...

Immature:
Partial skull...........................................
Immature maxilla with dp3-m2..........................
Immature mandible...................................
Immature ramus........................................
Immature right ramus...................................

(w)
Fig. 65
(ramus)

1236

(w+++) 645

(M++) 1224

640

1227
(-M) 1237

584

642

Fig. 62 587

1234

1226
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Smaller individuals with smaller teeth:
Two uncrushed specimens (A.M.643 and N.M.6725) each exhibit an inter-

nasofrontal foramen and broad rostral flanges. The specimens possibly repre-
sent P. nasutus Marsh.

Male skull. (p2 proportionately small.) B.L. = (200) mm. A.M.
Figured by Osborn and Wortman, 1892, Text-Figs. 1, 2, 4; (M+) 643
this paper..... Figs. 60, 62, 63

Female skull and mandible. B.L. = ((185)) mm..........

Male skull.............................................
Female skull...........................................
Female skull, crushed..................................

Limb elements:
Composite skeleton: Partial scapula, both humeri (partially

restored), parts of ulno-radii, partial left carpus, left meta-
carpus (3d = 88 mm.), etc. phalanges, both femora, right
and partial left tibia, both tarsi, left (102 mm.) and partial
right metatarsus, etc. phalanges, ribs, vertebrm and pelvis.
(See female skull and jaws above. This paper, Fig. 65
[ramus].) ............................................

Right and partial left humerus, both ulno-radii, partial carpi,
both metacarpi (left 3d = 88 mm.), etc. phalanges, left
femur, patella, partial tibia, tarsus, metatarsus (101 mm.),
etc. phalanges. (See skull fragments above.) Resembles
specimen figured by Osborn and Wortman, 1892, Figs. 5 and
6 (manus and pes)....................................

Partial tibia, both tarsi, both metatarsi (left = 103 mm.) and
all phalanges........................................

Two right humeri. (Listed above.).......................
Pelvis and metapodials. (Associated skull not located in
1900.).............................................

N.M.
(M) 6725

A.M.
(M++) 1223

(w) 1229

641

1236

Fig. 60 1227

644
1220

(2) Protoceras comptus Marsh

From the Protoceras Beds, South Dakota

Protoceras comptus MARSH, 1894, Amer. Journ. Sci. (3), XLVIII, p. 93; 1897, ibid.
(4), IV, p. 172, P1. vi, Fig. 2. MATTHEW, 1909, Bull. No. 361, U. S. Geol. Surv.,
p. 109.
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TYPE.-Immature and pos- Y.P.M. Coll. Figured by Marsh, 1897, Pl.
sibly female skull with C/, VI, Fig. 2 (palatal view).
pl, dpl-m' (erupting).

[Maxillary plates not elevated along sides of nasals, parietal ridges with
incipient rugosity. Skull length = 8 inches (203.2 mm.). ]

(3) Protoceras nasutus Marsh

From the Protoceras Beds, South Dakota

Protoceras nasutus MARSH, 1897, Amer. Journ. Sci. (4), IV, p. 168, Text-Fig. 5.
MATTHEW, 1909, Bull. No. 361, U. S. Geol. Surv., p. 109.

TYPE.-Male partial skull. Y.P.M. Coll. Figured by Marsh, 1897,
Text-Fig. 5 (lateral of an-
terior skull).

(Summits of maxillary horn-cores are oval versus triangular in cross section.)

VA. P. (CALOPS) MARSH

(4) P. (Calops) cristatus Marsh

From the Protoceras Beds, South Dakota

Calops cristatus MARSH, 1894, Amer. Journ. Sci. (3), XLVIII, pp. 94, 237; 1897,
ibid. (4), IV, p. 174. MATTHEW, 1909, Bull. No. 361, U. S. Geol. Surv., p. 109.

TYPE.-Female skull, said to Y.P.M. Coll.
be fairly well preserved.

[Parietal ridges elevated into distinct crests and without horns.
According to Marsh: Skull length = approximately 6 inches (152.4 mm.);

p2-m = 21 inches (63.5 mm.).]

(5) P. (Calops) consors Marsh

From the Protoceras Beds, South Dakota

Calops consors MARSH, 1897, Amer. Journ. Sci. (4), IV, p. 175, P1. vii, Figs. 1, 2.
MATTHEW, 1909, Bull. No. 361, U. S. Geol. Surv., p. 109.

TYPE.-Female skull. Y.P.M. Coll.
(Posterior edge m3 opposite mid-orbit.)

Figured by Marsh, 1897, PI.
vii, Figs. 1 and 2.
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VI. PSEUDOPROTOCERAS COOK

The partial skull of the genotype is described as"... already having progressed
too far in certain directions to be ancestral to Protoceras; seemingly representing a

nearly related branch, or race ... While brachydont, the dentition is more nearly
hypsodont than is the case in the more recent Protoceras of the Upper Oligocene. ..

This species is much smaller than Protoceras... The recession of the anterior nares

is remarkable, extending slightly back of the anterior rim of the orbits, though the
nasal bones are relatively longer than in Protoceras celer Marsh."

(6) Pseudoprotoceras longinaris Cook

From Lower Chadron Beds, Nebraska

Pseudoprotoceras longinaris CooK, 1934, Amer. Mid. Nat., XV, No. 2, p. 149, P1. III,

Fig. 1.

GENOTYPE.-Anterior portion

of cranium, and astragalus
and navicular.

H.C.507 From 9 miles north of Craw-
ford, Nebraska.

Figured by Cook, 1934, P1.
III, Fig. 1.

TABLE XV
PROTOCERATINI COMPARATIVE LIMB MEASUREMENTS AND RATIOS

0

Q _a0

mm. mm. mm. mm. mm.
Synthetoceras tricornatus, Clarendon, Unassoc., p. 605 265 150

questionably referred.. Tex. 247 145

Syndyoceras cooki, geno- Sioux Co., N.S.M.4-7-051 222 242 130
type (part)...... Nebr.

Protoceras celer, ref.S....S. Dak. A.M.12272 140 89 188 ((192)) 60
"{.A.M.646 100

(() estimated measurement.
N.S.M.4-7-05, femur/tibia 92%; 3d metatarsal/tibia - 54%.

2 A.M.1227, 3d metacarpal/radius - 64%; radius/tibia = ((73)) %; femur/tibia = ((86)) %.
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FIGS. 64 AND 65. Protoceratid and Hypertragulid skulls or mandibular rami,
lateral views (and two occlusal) compared.

X 1 (excepting A.M.1236, N.S.M.4-7-05 and lateral views of F:A.M.32457 and 32464 X 0).
PS, posterior border symphysis.

FIG. 64. C.M.883 (in part), Hypisodus alacer Troxell, ref., from Sioux Couniy,
Nebraska.

(See page 647.)

A.M.9354, Hypisodus minimus Cope, ref., from Pawnee Buttes, Colorado.
(See page 646.)
F:A.M.31525, Nanotragulus loomisi Lull, ref., from Muddy Creek, Lusk, Wyo-

ming. (The bulla is supplied from F:A.M.31524 and the teeth partly from 31523;
the position of pl is after Schlaikjer, 1935, P1. xLI, Fig. 4.)

(See page 642.)

A.M.1347a, Leptomeryx minimu, n.sp., type, from the Protoceras Beds, South
Dakota.

(See page 630.)

A.M.13821, Nanotragulus lulli, n.sp., type, from the Lower Rosebud, South
Dakota.

(See page 643.)
A.M.1341, Hypertragulus calcaratus, var., from Cheyenne River, South Dakota.
(See page 635.)
A.M.7918, Hypertragulus hesperius Hay, type, from the John Day, Oregon.
(See page 636.)

F:A.M.31534, Nanotragulue ordinatus, var., rev., from Keeline, Wyoming.
(See page 641.)

A.M.13011, Nanotragulue ordinatus (Matthew), type, from the Lower Rosebud,
Porcupine Creek, South Dakota.

(See page 641.)

FIG. 65. A.M.11870, Leptomeryx evansi Leidy, ref., from Cheyenne River,
South Dakota. (Premaxillary area after F.M. P12554, as communicated by E. S.
Riggs.)

(See page 627.)

A.M.13784, Nanotragulus albanensi8, n.sp., type, rev., from the Lower Harrison,
Sioux County, Nebraska.

(See page 640.)

A.M.1332, Leptomeryz obliquidena Lull, ref., from the Protoceras Beds, South
Dakota.

(See also Fig. 67 and page 625.)

C.M.809b, (?)Eotylopus profectus Matthew, ref., rev., from the Pipestone Beds,
Montana.

(See page 653.)
A.M.1236, Protoceras celer Marsh, ref., female, from Cheyenne River, South

Dakota.
(See page 611.)

F:A.M.32457, Paratoceras macadamsi, n.g. and sp., genotype, rev., from Claren-
don, Texas.

(See page 609.)
F:A.M.32464, Synthetoceras tricornatus Stirton, ref., from Clarendon, Texas.
(See page 604.)
N.S.M.4-7-05, Syndyoceras cooki Barbour, genotype (in part), after cast, from

the Lower Miocene, Sioux County, Nebraska.
(See page 608.)



c

A.M.1 3011
FIG. 64. Hypi8odus Cope (C.M.883 and A.M.9354), Nanotragulus Lull Lepto-meryx Leidy (A.M.1347a) and Hypertragulus Cope (A.M.1341 and 7918S, skulls
or mandibular rami from Nebraska, Colorado, Wyoming, iSouth Dakota and

Oregon, lateral views compared.
X 1. (See legend, page 615.)
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FIG. 65. Leptomeryx Leidy, Nanotragulus Lull (A.M.13784), (?)Eotylopus Mat-
thew (C.M.809b), Protoceras Marsh (A.M.1236) and Syndyoceras Barbour
(N.S.M.4-7-05), from the Middle Tertiary; Paratoceras, n.g. (F:A.M.32457)
and Synthetoceras Stirton (F:A.M.32464), from the Late Tertiary, skull or man-

dibular rami, lateral views (and two occlusal) compared.
X 1 (excepting A.M.1236, N.S.M.4-7-05 and lateral views of F:A.M.32457 and 32464 X j).

(See legend, page 615.)
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TABLE XVI

HYPERTRAGULID GENERA, SUBGENERA AND SPECIES OF THE AMERICAN MIDDLE
TERTIARY-OCCURRENCE AND TOTALS OF AVAILABLE SPECIM1ENS

(Roman and arabic numbers refer, respectively, to genera and to species as numbered
in this report. Arabic numbers in ( ) from type, and in [ ] from other than type area

for the particular species.)

A.LEPTOM7R0ICI

A.-LEPTOERYCAIJNI

LepomryHvLeidye i1 [4b]i(l *[a (2 () (6

Henteromery M atthe II __ _ _ _ _ _ _ _ _ _ _(1)(313

bo~ ~ Toa 76]

B.-H YPERTOAONINI

Hypertraus uoeCop II (2a)|1 1b| (1) [*[]aI 3119

Nanotragulus~~~ranLullIV(170a]3

o~~~~~~~~~~~~~~~~~~~~~~~~~

(3)l
qsothegnror_re

0rn~ ~ ~ ~ ~ Ttl 6

A.-LEPTomERyciNi~~Totl 1

GrandTtal 77

LeptomreerytoLocaitie as4bhownin clumnheadings
1?,questionsthegeneric or5subgenericreference
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FAMILY V.-HYPERTRAGULIDR
(Cope, 1879)

DIVISIONS A.-LEPTOMERYCINI; B.-HYPERTRAGULINI;
AND C.-HYPISODONTINI

Figures 64 and (in part) 2A, 65, 67; Limbs (in part) 25B

DISCUSSION

The Hypertragulidae of the literature embraces a number of hornless
forms from the American Middle Tertiary. The family, as explained in
the Introduction, is considered as of the divisions, Leptomerycini,
Hypertragulini and Hypisodontini. Additional evidence from the
field as to many of the here enumerated forms is much to be desired.
The family is interesting in connection with the Pecora of the present
report particularly because of previous citations of the included hornless
genus Leptomeryx as a Cervid ancestor. Leptomeryx, with brachyodont
dentition and short metacarpals, parallels in degree the Lower Miocene
Pseudoblastomeryx, in which, however; the p2-p3 are definitely smaller,
the diastema longer, pi unretained and the metapodials relatively
very elongate. Hypertragulus is characterized by its sharp uni-
cuspid P2-P3 and tendency to occurrence of an interpremolar dia-
stema. The diminutive Hypisodontini, in the tall, slender crowns of
their cheek teeth, parallel the Antilocapridae. The Hypertragulids, in
the detached p' and tendency to compressed anterior premolars, are
suggestive of the Camelida, certain members of which retained short
and detached metacarpals.

Cope (1879) placed the genera Leptomeryx and Hypertragulus in a
family, the Hypertragulidae. "... This family connects the Tragulide
with more typical Ruminantia. It differs from that family in the ab-
sence of the fibula and the external metapodial bones. From the typical
Ruminantia or Pecora, it differs in the incompleteness of the trochlear
keel of the metapodials, and the trenchant character of the premolars,
excepting the last." Zittel (1891-1893) includes Leptomeryx, Hyper-
tragulus and Hypisodus in the Leptomerycinae. Marsh (1891) refers
.Protoceras to a distinct family, the Protoceratidoe. Scott (1899) in-
cludes Protoceras, Leptomeryx, Hypertragutus and Hypisodus in the
Leptomerycidae. Matthew (1905) "... regards the [Hypertragulid]
group as an entirely independent offshoot of the primitive ruminant

619



Bulletin American Museum of Natural History

stock, without especially near relations to any other group, and without
any known descendants in the Miocene or later epochs. The tendency
to podial coossification is a marked feature, allying them with Tragulids
and Pecora, and one that never occurs in camels, although these have the
metapodial reduction much more advanced. The wide difference in
evolution between fore and hind feet separates them from all other
groups. The fore foot, however, is not known in Hypertragulus and
Hypisodus... In many respects they are strikingly like the primitive
camels, but the resemblance is chiefly in archaic characters and would
unquestionably be shared by all primitive ruminants, of no matter what
group. The resemblances to Tragulus are also marked. . . " Scott
(1913) interprets the Hypertragulidae as an early offshoot of cameline
stock referable to the Tylopoda. Matthew (1908 and 1929) considers
the genus Leptomeryx ancestral to certain deer and includes the family in
the Pecora. Zittel (1923), listing Blastomeryx in the Hypertragulidae,
places Protoceras with the giraffes in the Pellicornia and Hypisodus with
the Antilocapridae.

The subfamily Hypertragulinae consists of the genera Hypertragulus
and Nanotragulus; the Leptomerycine of the typical genus Leptomeryx.
The Leptomerycinae, with certain rather Cervid-like characters, induced
Matthew (1908) to observe Leptomeryx to be " . . . an extremely primi-
tive, unspecialized genus of pecoran stock ... [which] fulfil [sI ... the
theoretical requirements for an ancestor of Blastomeryx." In the
writer's opinion and as discussed below there would seem to be no very
valid reason for placing Leptomeryx, as at present known, otherwise than
within the Hypertragulidae, though the contemporaneous Hypertragulus
Cope proper is definitely more camelid than Leptomeryx. Relationship
between these groups and the eastern Tragulidae proper, Recent Hyemos-
chus Gray and Tragulus Brisson, and the Late Tertiary (?)Dorcatherium
Kaup, is very doubtful. The Hypisodontine is known alone by the
diminutive genus Hypisodus of the Oligocene. Unfortunately, examples
of the Hypertragulid,e subfamilies and genera are largely absent or
poorly represented in our new collections, with the exception of three
Nanotragulus crania associated with jaws and limb elements, collected
by Charles Falkenbach (1934) from the Lower Miocene in the vicinity of
Lusk, Wyoming. The literature is greatly confused as to the different
types and species, their characters and dimensions, and the allocation
and distribution of the referred species and specimens. The present
tentative r6sum6 of the family is presented only pending a much needed
thoroughgoing revision in the light of additional material from the type
and other localities.
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General Characters (where observable).-Bullae moderately inflated
(versus larger in Nanotragulus and large in Hypisodus); molars brachyo-
dont (in Leptomeryx and Hypertragulus-in part) to subhypsodont (in
Nanotragulus) and hypsodont (in Hypisodus); C/ apparently small
(unknown in Hypisodus); /C incisiform; premolars large and some-
what Cervid-formed (in Leptomeryx), compressed and tending to be
strongly reduced (in Hypertragulus-Nanotragulus-Ilypisodus); pl lost
(in Leptomeryx) to retained and double-rooted (in Hypertragulus);
pi detached caniniform, and single-rooted. Manus short and with four
separate digits (unknown in Hypertragulus and Hypisodus); pes didactyl
with formed to unformed cannon bone (tetradactyl in Nanotragulus);
radius and ulna co6ssified (except in Leptomeryx-as in Protoceras);
fibula distally detached (except in Hypertragulus and Hypisodus);
keels of metapodial trochlea confined to palmar surface.

SUMMARY OF HYPERTRAGULIDA: SPECIMENS

z a ,, 5)!l :
* 0 5~~~~~~~~~~~~~~~~~~~

DIvIsION A.-HYPERTRAGULINI
I Leptomeryx Leidy.8 ..58 38[71 341[8] 3l1] *416 16 *400

II Heteromervx Matthew.1 [1 1] 3 2 1
III Hypertraglus Cope.6 6016] 256[5] 21 324 13 311
IV Nanotragulus Lull.4.. .....................4 7(4] 29[4] 7 47 8 39

DIVISION B.-HYPISODONTINI
V Hypisodus Cope.4..4 12[4] 12 [5] [1] 29 10 19

83 118 638 14 819 49 770

[ associated; * including 26 etc.

The Hypertragulidae are here tentatively considered under three di-
visions and subfamilies:

DIVISION A.-LEPTOMERYCINI.
Subfamily 1.-LEPTOMERYCINAE.

DIvIsIoN B.-HYPERTRAGULINI.
Subfamily 2.-HYPERTRAGULINE.

DIvIsION C.-HYPISODONTINI.
Subfamily 3.-HYPISODONTIN2E.

The general characters of the three divisions and allocated sub-
families and genera, together with the named species, the types and the
synonymy, are briefed in the ensuing pages.

6211937]



DIVISION A.-LEPTOMERYCINI

Subfamily 1.-Leptomerycinae
[LEPTOMERYCIDE: Scott, 1899 (in part) I

I. LEPTOMERYX LEIDY AND

II. HETEROMERYX MATTHEW

From the White River Oligocene

Figures (in part) 2A, 64, 65 and 67; Limbs (in part) 25B

Statement

The subfamily includes the genus Leptomeryx, genotypic species L.
evansi Leidy (1853), and the questioned Heteromeryx Matthew, typically
from the Upper Oligocene of South Dakota. Leptomeryx species of
larger and smaller size are recognized from the Oligocene of Montana
and Saskatchewan,' and variable species of intermediate size from South
Dakota, Colorado and Nebraska. The genus is not recognized as yet
in the Lower Miocene. The seven species and the available and re-
ferred remains may be listed for convenience under three size groups.
The latter approximately parallel the three size groups of the following
subfamily and genus, Hypertragulus Cope. (The dimensions of the
molars of Size Group I to Size Group in broadly approximate those of
Size Group iv to Size Group vii of the Blastomerycini and Meryco-
dontini.)

Characters.-II procumbent and large; (I3 occasionally retained');
C/ small, /C incisiform; pl apparently absent; pi caniniform, single-
rooted and detached; diastema long; succeeding premolars long antero-
posteriorly, compressed laterally (versus reduced in Hypertragulus);
molars low-crowned and without "Palaomeryx" fold. The skull ex-
hibits a diamond-shaped prelacrimal vacuity; the bullae are small.
The radius and ulna, as the tibia and fibula, are separate; the navicular
and cuboid are united; the manus has four short digits, the laterals
being small, and the pes a formed cannon bone.

Compared to the Blastomerycini, the detached peg-like Pi is re-
tained; the p2, though long anteroposteriorly, are compressed; the P2-P3
inner cusps are less developed; the "Paleomeryx" fold is absent or too

I Communicated by E. S. Riggs.
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small to be detected; and the limbs are of primitive character. The
teeth, as seen in the South Dakota remains (A.M.1345), are only slightly
smaller than in Pseudoblastomeryx advena (A.M.13014), while the third
metatarsal, as seen in a Colorado specimen (A.M.6782), measures 68
MM., versus a metatarsus referred to (?)P. advena, smaller var. (A.M.
13823), 90 mm. The Colorado third metacarpal (A.M.6782) measures
approximately 40 mm., and a Sioux County, Nebraska, third meta-
carpal (C.M.997) 49 mm., versus in P. advena (A.M.13015) 80 mm.

The Leptomeryx skull and dentition are not unsuggestive of the much
larger Parablastomeryx gregorii; the orbits similarly are situated ante-
riorly, the bulls small to inflated, the premolars proportionately large,
particularly p2-p3, and the p4 of Cervid pattern, but the diastemata are
shorter-proportioned, a detached pi is present, the posterior angle of
the ramus is rounded inwardly versus produced downwardly and the
metapodials are short and detached versus in P. gregorii.

Summary of Named Species

The seven or eight Leptomeryx species are:

SIZE GROUP I.

(1). Leptomeryx obliquiders Lull (1922), from the Protoceras Beds,
South Dakota.

TYPE.-Posterior portion of skull and mandible, Y.P.M.10541.

(2) Leptomeryx transmontanus Douglass (1903), from the Oligocene,
Montana.

TYPE.-Partial skull, C.M.726.

(2a) (?)Var., from the Pipestone Beds, Montana.
ExAmpLim.-Left ramal fragment, A.M.9684.

(3) Leptomeryx mammifer Cope (1885), from Swift Current Creek,,
Saskatchewan, Canada.

TYPE.-Ramal fragment, Can. Geol. Surv. Coll.
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SIZE GROUP II.

(4) Leptomeryx evanrsi Leidy (1853), genotypic species, from South
Dakota.

GENcOTYPE.-Partial skull and jaw fragment, N.M.157.

(4a, 4b and 4c) L. evansi, or vars., from Nebraska; Cedar
Creek, Colorado; and Pipestone, Montana.'

ExAMPLEs.-Ramal fragments.

SIZE GROUP III.

(5) Leptomeryx minimus, n.sp., from the Protoceras Beds, South Da-
kota.

TYPE.-Left p4-m, A.M.1347a. This paper, Fig. 64.

(5a and 5b) vars., from Sioux County, Nebraska, and Cedar
Creek, Colorado.

ExAMPLEs.-Ramal fragments.

(6) (?)Leptomeryx speciosus Lambe (1908), from Saskatchewan, Can-
ada.2

TYPE.-m/, Can. Geol. Surv. Coll.

As observed (page 252) there may be considerable doubt as to the allocation of
partial cheek-tooth series from the Middle Tertiary deposits between the Lepto-
merycini and the Blastomerycini. A noteworthy example occurs in the case of a
maxilla with p-m2 (A.M.13824) from the Rosebud. In this specimen (Size Group I)
the inner mid-root and cusp of the p' and p4 are as prominently developed as in
Parablastomeryx gregorii or Pseudoblastomeryx falkenbachi. Should the specimen be
of the Blastomerycini, it may belong to Problastomeryx primus of the same beds
(page 253); (if of the Leptomerycini, it would seem to represent a species lying near
to L. tranemontanus Douglass of the pre-Rosebud of Montana). A Blastomerycine
is also questionably suggested in a fragment from Agate, Nebraska.3

1 William D. Matthew (1899) notes the occurrence of this species in North Dakota and Canada.
Harold J. Cook (1934k Amer. Mid. Nat., XV, No. 2, pp 153, 154) describes and figures under
three additional species, L. antecedens, L. exilis and L. leni8, fragmentary specimens from the
Chadron and Brule of Nebraska. Erich M. Schlaikjer (1935, Bull. Mus. Comp. Zool., LXXVI,
No. 4, p. 182) refers to L. evansi a fragmentary skull and jaws from the Chadron, Goshen County,
Wyoming.

2 Questioned species (6a) and (6b) page 631, include L. e8ulcatus Cope and L. semicinctus Cope
(1889), based on remains from Saskatchewan, challenged by Matthew (1902).

8 Harold J. Cook (1934, loc. cit., p. 155) describes and figures a small species, L. agaten8is,
from the Lower Harrison of Agate, Nebraska, based on a maxilla with p-ms.
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Detailed Lists of Types, Referred Specimens, and Synonymy
Leptoernyx, total available specimens, 400; total listed, 52; unlisted, 348.

Heteromeryx, total available listed specimens, 1.

SIZE GROUP I.

(1) Leptomeryx obliquidens Lull

From the Protoceras Beds, South Dakota

Leptomeryx obliquidens LIULL, 1922, Amer. Journ. Sci. (5), IV, p. 115. MATTHEW,
1926, Amer. Mus. Novitates, No. 215, p. 4.

TYPE.-Posterior portion of Y.P.M.10541
skull and jaws with cheek
teeth.

According to Lull (1922), size large, being one-fourth larger, and buliie less
inflated than L. evansi of the Oreodon beds; "superior molars obliquely set";
and pI-ml = 48 mm. versus 39 mm. in L. evansi.

TENTATIVELY REFERRED FROM THE TYPE AREA OF SOIUTH DAKOTA.-

Left ramus with ps-ma and A.M.1332 This paper, Figs. 65, 67.
p2 alveolus.

The specimen exhibits short diastema, p2 (alveolus) and pg. p2 (alv.)-ml =
(49) mm.

While the length of the three /ps approximates, the three /ms are far shorter
than in Parablastomeryx gregorii. Similarly, while the /ps are longer, the /ms are
shorter than in Problastomeryx primus.

(2) Leptomeryx transmontanus Douglass

From the Oligocene, Montana

Leptomeryx transmontanus DOUGLASS, 1903, Ann. Carn. Mus., II, No. 2, pp. 151,
167, Fig. 11.

Leptomeryx ? esulcatus COPE, MATTHEW, 1903, Bull. Amer. Mus. Nat. Hist., XIX,
p. 222, Fig. 15.

Leptomeryx drummondanus DOUGLASS, MATTHEW, 1926, Amer. Mus. Novitates, No.
215, p. 4.

TYPE.-Partial skull. C.M.726 From east of Drummond on
m3 width = 8 mm. Hellgate River.

Figured by Douglass, 1903,
Fig. 11.
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(2a) (?)Var.

From the Pipestone Beds, Montana

Ramal fragments from the Pipestone Beds of Montana, as compared to South
Dakota A.M.1332 (Fig. 65), exhibit, in addition to larger size, a shorter pi-p2 dia-
stema and anteroposteriorly longer and more compressed p2-pa. The pi is similarly
detached and small peg-like. The pr-ma length is estimated at 50+ mm. Exampled
by the remains in the American Museum collection referred by Matthew (1903) to L.
mammifer Cope. It is possible that these Pipestone remains represent no more than
larger individuals of the same species as the smaller remains listed below under (4c).
According to Douglass' figure, the type specimen is of intermediate size.

Leptomeryx mammifer COPE, referred MATTEmW, 1903, Bull. Amer. Mus. Nat. Hist.,
XIX, p. 224, Figs. 16 and 17.

ExAMPILn.-Left ramus with
pi-p2, and doubtfully asso-
ciated ml-ma. (M++)
m2 = 9.5 mm.

A.M.9684 Figured by Matthew, 1903,
Fig. 16 (in part), under L.
mammifer Cope, ref.

REFERRED, IN AMERICAN MUSEUM COLLEBCTION.-
Left ramal fragment with
pr-p4 and p2 alveolus.
Left fragment with pr-pa.

Right fragment with pr-
ml.

Right fragment with mi-
ma(br.).
Upper molar.
9 X lO mm.

A.M.9686 Figured by Matthew, 1903,
Fig. 16 (in part).

A.M.9687 Figured by Matthew, 1903,
Fig. 17.

A.M.9689 Figured by Matthew, 1903,
Fig. 17 (p4).

A.M.9688

A.M.9705

(3) Leptomeryx mammifer Cope (1885)

From Saskatchewan, Canada

Leptomeryx mammifer COPE, 1885 (1886), Rept. Geol. and Nat. Hist. Surv. Canada,
I, Appendix to Art. C, p. 84c; 1891, Geol. Surv. Canada, Contrib. Canadian Pal.,
III, p. 22, PI. xiv, Figs. 6, 7. MATTEw, 1902, Bull. Amer. Mus. Nat. Hist., XVI,
p. 313.

TYPE.-Fragment of ramus Can. Geol.
with m2ir-m. Surv. Coll.
M2 = 9.8 mm. anteroposteriorly.

From Titanotherium Beds,
Swift Current Creek.

Figured by Cope, 1891, P1.
xiv, Fig. 7.
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REFERRED.-

Upper molar. Can. Geol.
Surv. Coil.

Figured by Cope, 1891, P1.
xiv, Fig. 6.

SIZE GROUP II.

(4) Leptomeryx evansi Leidy (1853), genotypic species

From South Dakota

Leptomeryx evansi LEIDY, 1853, Proc. Acad. Nat. Sci. Phila., VI, p. 394; 1869, Journ.
Acad. Nat. Sci. Phila. (2), VII, pp. 165, 383, P1. xiv, Figs. 1-8.

Trimerodus cedrensis CoPE, 1873, Pal. Bull., No. 16, p. 8.
Leptomeryx evaneji LEIDY, COPE, 1874, 7th Ann. Rept. U. S. Geol.-Geog. Surv. Terr.

for 1873 (Hayden), pp. 464, 503.
Leptomeryx evan8i LEIDY, COPE, 1884, Proc. Amer. Phil. Soc., XXII, p. 23. SCOTT,

1891, Journ. Morph., V, No. 3, p. 342, Text-Figs. D-I; 1899, Trans. Wagner Free
Inst. Sci. Phila., VI, P1. I, Fig. 1. MATTHEW, 1902, Bull. Amer. Musi. Nat. Hist.,
XVI, p.313; 1908, ibid., XXIV, pp. 544,548,552, Text-Figs. 8,9 and (in part) 10-13.
1907, Bull. U. S. Nat. Mus., No. 53, Pt. II, p. 43.

GENOTYPE.-Partial skull and N.M.157
jaw fragment.
m2 = (6.9) mm. (according to figure).

REFERRED BY LEIDY (1869).-

Portions of several skulls,
many fragments of jaws
with teeth, and portions of
skeleton.

From the Mauvaises Terres
of White River, Dakota.

Figured by Leidy, 1869, PI.
xiv, Figs. 1-6.

Collected by Hayden, partly
from the Mauvaises Terres
of White River, Dakota,
and partly from Bear
Creek (a tributary of the
Cheyenne River).

REFERRED, FiV OF MANY SPECIMENS IN THE AMERICAN MuEum, ALL FROM THE
CHEYENNE RIVER, SOUTH DAKOTA.-

The remains from the general area in the American Museum include examples of
slightly larger [p2-ma (M), A.M.1345] and smaller individuals [ml-mi (M+), A.M.
1347, referred to L. minimus]. Several Carnegie Museum rami are larger than the
type of the latter, A.M.1347A.

Left ramus, p2-m3- (M)
Locked skull (premaxilla
missing) and jaws with
dentition. (w)

B.L. = (100) mm.
P2M3 = 39.6
M3 = ((9.2+))

A.M.1345 1894.

A.M.11870 From Lower Oreodon Beds,
Big Badlands, 1903.

Figured by Scott, 1899, Pl. I,
Fig. 1; by Matthew, 1908,
Text-Figs. 8, 10, 11; this
paper, Fig. 65.
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Partial skull and jaws.
B.L. = say 102 mm.

-Partial skull and mandible
with /Is-m8.
Partial skull and jaws.

A.M.1343 From Lower Oreodon Beds,
1894.

This paper, Fig. BA.

A.M.686 From Oreodon Beds, 1892.

A.M.688 From Oreodon Beds, 1892.
Et cetera specimens in the American Museum.

REFERRED SPECIMEN IN THE CARNEGIE MUSEUM, FROM HARDING COUNTY, SOUTH
DAKOTA.-

Right fragment with P4 al-
veolus and m1-m,.

C.M.11734 1928.

The Field Museum of Chicago, as recorded by E. S. Riggs (1913, pp. 308, 393
and P1. LXVIII), has on exhibition a splendid 4 X 7-foot slab from South Dakota con-
taining some twenty-six individuals, of which nine are said to be articulated.

(4a) Leptomeryx evansi, or Var.
From Sioux County, Nebraska

ExAmPPLE.-Right ramus with C.A
I, (br.), roots of In-/C, p1
alveolus (br.) and p2-ms.

(Largest of the C.M. specimens.)

1.3679 From Oreodon Beds, Badland
Creek.

REFERRED, CARNEGIE MUSEUM SPECIMENS FROM THE SAm1E AREA.-
Right and left rami with C.M.3672
broken I-/C, pl-mi.
Right ramus with pl-p2 C.M.455
alveoli and pr-mg.
Left ramus with I, (br.), C.M.512
roots of I2-/C, pi-nu.

One specimen from the Titanotherium Beds, Sand Creek:
Slightly immature, crushed C.M.997
portions of skull and jaws
with partial dentition; an-
terior portion of skeleton.
Third metacarpal = 49 mm.
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(4b) Leptomeryx evansi, or Var.

From White River Formation, Cedar Creek, Logan County, Colorado

ExAMPLE.-Left fragments A.M.6781
with dp'-dp4, and dp3-
dp4, and right dp2.

(Type of Trimerodus cedrensis Cope, 1873.)

REFERRED, IN THE COPE COLLECTION.-

Fore and hind limb speci- A.N!
mens:

Radius = 74 mm.
Third metacarpal = 40
Third metatarsal -68

Fragments of skeleton. A.I
Numerous fragmental up-
per and lower jaws, and a
few skeletal elements.

In the Cope Collection, 1873.

1.6782 From Horsetail Creek, Logan
County, 1879.

Figured by Scott, 1891, Figs.
D-H; by Matthew, 1908,
Figs. 9, 12-13 (in part); this
paper, Fig. 25B (pes and
partial manus).

1.6783

In the American Museum
Collection.

(4c) Var.

From Pipestone, Montana

REFERRED [specimens placed with Leptomeryx ? esulatus Cope by Matthew (1903)1,
FROM WHITE RIVER, TITANOTHERIum BEDS, PIPESTONE SPRINGS, MONTANA,
1902.-

Parts of lower jaws.

One right and two left mi-
ms.

A.M.9696,
9706, 9702

A.M.9692, 9693
and 9695

Fragments of lower jaws. A.M.9694, 9697-9699,
and 9707.

Detached upper teeth.
ml = 8 X 8.5 mm.

REFERRED FRAGMENTs FROM PIPESTONE, MONTANA, IN THE CARNEGIE MUSEUM.-
(Teeth definitely taller-crowned, a trifle larger than in L. minimus.)

Figured by Matthew, 1903,
Fig. 15, under L. esulcatus,
referred.

19371 629
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Left fragment with /Is C.M.809
and pi.
Right ml-ma(br.). C.M.809

SIZE GROUP III.

(5) Leptomeryx minimus, new species

From the Protoceras Beds, South Dakota

TYPE.-Left p47m3. (M) A.M.1347a This paper, Fig. 64.
nu 8.2 mnu. P4 long anteroposteriorly, molars tending tall-crowned.

QUSTIONABLY REFERRED.-

Left fragment with ml-ms. A.M.1347 From Protoceras Beds, 1894.
(M+)

Certain indefinite remains from South Dakota, referred by W. D. Matthew to
L. 8emicinctus Cope, might be tentatively referred here.

(5a) Leptomeryx Var.

From Squaw Creek, Sioux County, Nebraska

ExAmPLE.-Right ramus with Col.M.657
P-rn,. (M+)

REFERRED.-
Etc. ramal fragments.

(5b) Leptomeryx Var.
From Cedar Creek, Logan County, Colorado

EXAMPLE.-Left fragment with Col.M.340
p47m3. (w+)

(6) (?)Leptomeryx speciosus Lambe

From Saskatchewan, Canada'

Leptomeryx speciosus LAMBE, 1908, Contrib. Canadian Pal., III, Pt. IV, pp. 10, 31,
P1. viii, Figs. 10-15.

X See footnote, next page.
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TYPE.-Upper molar. Can. Geol. From Bone Coul6e, Cypress
7.8 X 10.2 mm. Surv. Coll. Hills, 1904.

Figured by Lambe, 1908, P1.
ViII, Figs. 10, 11.

QUESTIONED FROM BoNa COuLAE, CYPREss HILLS, 1904, IN THE CAN. GEOL. SURV.
COLLECTION.-

Lower molar. Figured by Lambe, 1908, P1.
8 X 5.3 mm. ViiI, Figs. 12, 13.

in3, 10.5 mm. Figured by Lambe, 1908, P1.
viii, Figs. 14, 15.

Etc. teeth;

1 As observed in a foregoing footnote (page 624, footnote 2), the reference of the following
Cope Saskatchewan species has been challenged by William D. Matthew. Their determination is
left to the future.

(6a) Leptomeryx esulcatus cope
From Saskatchewan, Canada

Leptomervx e8ulcatus CoPE, 1889, Amer. Nat., XXIII, No. 267, p. 154; 1891, Geol. Surv. Canada,
Contrib. Canadian Pal., III, p. 22, Pl. xiv, Fig. 5.

"Leptomeryx" estdcatus COPE, MATTHEW, 1902, Bull. Amer. Mus. Nat. Hist., XVI, p. 314.

TYPE.-A single superior molar. Can. Geol. Surv. Coll. From Wbite River, Titano-
6.5 X 7.5 mm. therium Beds, Swift Cur-

rent Creek.
Figured by Cope, 1891, P1.

xsv, Fig. 5.

(6b) Leptomeryx semicinctus Cope
From Saskatchewan, Canada

Leptomeryx 8semicinCtu CoPa, 1889, Amer. Nat., XXIII, No 267, p. 154; 1891, Geol. Surv. Canada,
Contrib. Canadian Pal., III, p. 23, P1. xxv, Fig. 8.

"Leptomeryx" aemicinctus COPE, MATTHEW, 1902, Bull. Amer. Mus. Nat. Hist., XVI, p. 314.

Typz.-Upper molar. Can. Geol. Surv. Coll. From White River, Titano-
14 X 15 mm. therium Beds, Swift Cur-

rent Creek.
Figured by Cope, 1891, PI.

xiv, Fig. 8.

William D. Matthew (1902) observes, "This is clearly not Leptomeryx, and is distinct from any
described White River genus (except possibly Calops, with which I am unable to compare it...)"

REFERRED BY MATTHEW (1902), IN AMERICAN MUSEUM COLLECTION.-
Two upper molars. From the Protoceras Beds,

(Wbereabouts unknown.) Soutb Dakota.
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[An interesting maxillary specimen from the Rosebud, which was considered by
Matthew as of Leptomeryx obliquiden, well may be of the Blastomerycini (see page
624).i

Leptomeryx sp. MArrrHEw, 1908, Bull. Amer. Mus. Nat. Hist., XXIV, p. 548, Fig. 11
(in part).

Leptomeryx obliquidens LULL, referred MATTHEW, 1926, Amer. Mus. Novitates, No.
215, p. 4.

ExAMPLE.-Maxilla with p2- A.M.13824 Lower Rosebud Beds, from
m2(br.). (w) near No Flesh Creek, Pine

ms/ are larger than /ms of A.M.1332. Ridge Indian Reservation,
pms/ are not unsuggestive of both the South Dakota, 1907.
considerably larger Parablastomeryx and Figured by Matthew, 1908,
the still larger Heteromeryx. Fig. 11 (in part).]

II. HETEROMERYX MATTHEW

From the Titanotherium Beds, South Dakota

The relationships of the genus Heteromeryx, still only represented in
the fragmentary genotype described by William D. Matthew, are very
doubtful. The latter (1905) considered H. dispar to be "... partly
intermediate between Leptomeryx and Protoceras, retaining several
primitive characters of both... Except for the co6ssified ulna and
radius we might regard Heteromeryx as a possible ancestor of Protoceras;
it comes from a much older horizon... The premolars recall those of
Leptomeryx, but the molars resemble more nearly those of Protoceras
except in the form and position of the heavy internal cingula. . . " The
genus, on the character of the unreduced nasals, preferably is referred
to the Leptomerycinae.

(1) Heteromeryx dispar Matthew, genotypic species

Heteromeryx dispar MArrHEw, 1905, Bull. Amer. Mus. Nat. Hist., XXI, p. 23, Text.
Figs. 4, 5 and 6.

GENOTYPE.-Crushed and A.M.12326 Figured by Matthew, 1905,
fragmentary skull, includ- Text-Figs. 4, 5 and 6.
ing pl-m3; portions of
fore and hind feet.

(Matthew observes size a little larger than L. mammifer and somewhat less
than Protoceras.)

I Harold J. Cook (1934, loc. cit., p. 155) bases a species, L. agatensij, on a maxilla from the
Lower Miocene of Agate, Nebraska.
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DIVISION B.-HYPERTRAGULINI

Subfamily 2.-Hypertragulinae
III. HYPERTRAGULUS COPE

IIIA. ALLOMERYX SINCLAIR

IV. NANOTRAGuLUS LuLu

Figures (in part) 64, 65

The subfamily Hypertragulinae is tentatively interpreted as em-
bracing the genus Hypertragulus Cope of the White River and John
Day (with which Allomeryx is probably synonymous), and the widely
differing genus Nanotragulus Lull (see page 639) of the Harrison and
Rosebud.

III, HYPERTRAGULUS COPE (AND IIIA, ALLOMERYX SINCLAIR)

The Oligocene Hypertragulus is so far known in four species-a small
species and its variations from the Colorado-South Dakota-Nebraska
area, a species of similar size from the John Day, and smaller species
from the John Day and South Dakota-Nebraska area. The Lower
Miocene remains from Montana and the Rosebud of South Dakota, pre-
viously referred to the genus, are more properly transferred to Nano-
tragulus. The anterior premolars of Hypertragulus are reduced and
sharp-cusped, and the molar crowns less low, versus Leptomeryx. The
premolars of Nanotragulus are relatively somewhat smaller, the p2-P3
diastema less, the tooth crowns taller and the bullae more swollen than in
Hypertragulus proper. The John Day Hypertragulus hesperius Hay and
diminutive (?)Hypertragulus minutus Lull exhibit a height of tooth
crown which approximates that of Nanotragulus. The condition of the
tooth crowns and bulle in Nanotragulus seems almost as suggestive of
Hypisodus as of Hypertragulus. The premolars of the latter are much
reduced and the anterior jaw somewhat abbreviated as compared to
Leptomeryx. The /C is incisiform, the p' double-rooted and detached,
the P2 sharp, unicuspid and moderately detached, and the p3-P4 short
and compressed. According to Cope (1879), the ulna and radius, like
the cuboid and the navicular and the third and fourth metapodials, are
co6ssified in H. calcaratus. The John Day, Oregon, H. hesperius, while
differing in the relative shortness of the diastemata and in the larger pre-
molars, approaches closely in height of crowns to the Lower Miocene
Nanotragulus.
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Summary of Named Hypertragulus Species

Five species and a number of variations are tentatively recognized
(the same, while showing certain dimensional variations, fall within Size
Groups III and Iv of the Leptomeryx-Hypertragulus section):

SIZE GROUP III.

(1) Hypertragulus calcaratus Cope, genotypic species, from the Up-
per Oligocene, Logan County, Colorado.

GENOTYPE.-Left maxilla, A.M.6815.

(la and lb) H. calcaratus vars., from the Lower Oreodon
Beds of South Dakota, and from Bridgeport, Nebraska.1

ExAMPLEs.-Partial skull and rami, A.M.1341 [this paper, Fig. 64
(ramus) ]; and left maxilla, N.S.M.8-29-6-34.

(2) Hypertragulus heeperius Hay, from the John Day, Oregon.
TYPE.-Locked skull and mandible, A.M.7918. This paper, Fig. 64.

(2a) H. (Allomeryx) planiceps (Sinclair), from the John Day,
Oregon.

TYPE.-Cranium, U.C.104.

(2b) Hypertragulus species Sinclair, from the Promerycochoerus
Beds, John Day, Grant County, Oregon.

EXAMPLE.-Right ramus, U.C.1343.

SIZE GROUP IV.

(3) (?)Hypertragulus minor, n.sp., from Bridgeport, Nebraska.
TYPE.-Left ml-m.(erupting) and germ of ?p4, N.S.M.9M3-7-34.

(4) (?)Hypertragulus minutus Lull, from the John Day, Oregon.
TYPE.-Fragments of jaws and teeth, Y.P.M.10545.

(5) (?)Hypertragulus dakotensis, n.sp., from Big Badlands, South
Dakota.

TYPE.-Right P-rM2, A.M.689a.
I Cook, Harold J., 1934, Amer. Mid. Nat., XV, No. 2, p. 151, describes and figures four

variable-sized species of Hypertragulus, based on fragments from the Oligocene of Nebraska. Chester
Stock, 1935, Carn. Inst. Wash. Pub. 453, p. 123, describes Hypertragulus fontanus from the Sespe
of California.
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Detailed Lists of Types, Referred Specimens, and Synonymy
Hypertragulus (and AUomeryx), total available specimens, 311; total listed, 29;

unlisted, 282.

SIZE GROUP III.

(1) Hypertragulus calcaratus Cope, genotypic species

From Logan County, Colorado

Leptauchenia calcarata COPE, 1873, Pal. Bull., No. 16, p. 7.
Hypertragulus calcaratus COPE and H. tricostatus COPE, 1874, 7th Ann. Rept. U. S.

Geol.-Geog. Surv. Terr. for 1873 (Hayden), pp. 502, 503; Bull. U. S. Geol.-Geog.
Surv. Terr., Ser. I, No. 1, pp. 26, 27; (1873), Proc. Acad. Nat. Sci. Phila., XXV,
p. 419.

Hypertragulus calcaratus CopB, 1879, Bull. U. S. Geol.-Geog. Surv. Terr., Ser. V, No.
1, p. 66 (largely John Day, Oregon); 1884, Proc. Amer. Phil. Soc., XXII, p. 24
(knows but one species) (W. R. and John Day). LULL, 1922, Amer. Jourm. Sci.
(5), IV, p. 112.

GENOTYPE.-Left maxilla with A.M.6815 From Cedar Creek, 1873.
p'-m. (M)

REFERRED FROM CEDAR CREEK.-
Right ramus with broken A.M.6818
/C and pi, etc. alveoli and
m1-m,.

Right ps root-ins. A.M.6819
Right /C alveolus-pi and A.M.6822
pI-p4.

Smaller-toothed:
Left p4-ms. A.M.6834

(la) Hypertragulus calcaratus, Var.

From the Lower Oreodon Beds, Cheyenne River, South Dakota

ExAMPLE.-Anterior one-half A.M.1341 1894.
skull with C/ and pl alve- This paper, Fg. 64 (ramus).
Oli, p'-m3; and rami with
/C-p2 alveoli and p4-m3.
(M++)
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REFERRED.-

From Oreodon Beds, Cheyenne River, 1892:

Partial skull with small bulla, p4(br.)-m3; left ramus with p2
(root) detached, p3(root)-m3(br.); and limb fragments....

Left maxilla and ramus with dentition...................

(lb) Hypertragulus calcaratus, Var.

From Bridgeport, Morrill County, Nebraska

EXAMPLE.-Left maxilla with N.S.M.8-29-6-34
p4-m3. (M++)

(Slightly larger than H. calcaratus.)

REFERRED.

Left m1-m2.
Right mi. (M)

Two fragments.

A.M.
(M) 686a

686aa

N.S.M.26-6-6-34

(2) Hypertragulus hesperius Hay

From the John Day, Oregon

Hypertragulus calcaratus CoPE, 1879, Bull. U. S. Geol.-Geog. Surv. Terr., Ser. V, p. 66
(in part); 1884, Proc. Amer. Phil. Soc., XXII, p. 24 (in part); 1889, Amer. Nat.,
XXIII, P1. vi. Referred Scorr, 1899, Trans. Wagner Free Inst. Sci. Phila., VI,
p. 17, P1. I, Figs. 3, 4.

Hypertragulus hesperius HAY, 1902, Bibliography and Catalogue of Fossil Vertebrata
of North America, p. 675. LULL, 1922, Amer. Journ. Sci. (5), IV, p. 113.

As remarked on a previous page, the John Day remains of the Cope Collection
referred to this species and to (?)H. minutus are somewhat taller-crowned than in
the case of the H. calkaratus specimens. The series includes specimens which are of
larger to considerably smaller dimensions than the type specimen. The larger-sized
remains are exampled by a right ramus with Pl-P2 roots and p3-ms, A.M.7940, and a
right ramus with pi root-n3 (w+), A.M.7932; and the smaller-sized, by a right frag-
ment with /C and P2 roots, pI, pS-m3(br.), A.M.7980, and a left fragment with pr-ms,
A.M.7969. The two latter specimens, A.M.7980 and 7969, are referred to (?)H.
minutus.

TYPE.-Locked skull and jaws
with Is (br.), p1 detached
and double-rooted, p2 de-
tached, and p2-mi. (w++)

ps-ma = ((30.5+)) mm.

A.M.7918 Figured by Cope, 1889, PI.
VI; by Scott, 1899, P1. i,
Figs. 3, 4; this paper, Fig.
64.
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REFERRED.-

Partial skull with p3-m3.

Partial skull with p2-m3,
and portions of metatarsi.

Parts of right and left rami
with /Is alveoli-m3.

Right ramus with /C root-
m3 (in matrix).
Three rami.

Slightly larger than type:

Right ramus with pi-p2
roots and p,-m3. (M+)
Right ramus with pi root-
mi. (w+)

A.M.7930

A.M.7916

A.M.7933

A.M.7979

A.M¶7936,
7947 and 7962

A.M.7940

A.M.7932

(2a) Hypertragulus (Allomeryx) planiceps (Sinclair)
From Diceratherium Beds, John Day, Grant County, Oregon

Allomeryx planiceps SINCLAIR, 1905, Univ. Cal. Pub. Bull. Dept. Geol., IV, p. 129,
P1. xiv, Figs. 1, 2. MERRIAm AND SINcLAIR, 1907, ibid., V, p. 187 and footnote
42. LuLL, 1922, Amer. Journ. Sci. (5), IV, p. 114.

TYPEs.-Cranium, lacking muz-
zle, with p2 root and p3-
mi. (w++)

U.C.104 Figured by Sinclair, 1905, Pl.
xIv, Figs. 1, 2.

(According to figure, approximates Hypertragulus hesperius.)

(2b) Hypertragulus species Sinclair

From Promerycocherus Beds, John Day, Grant County, Oregon

Hypertragulus sp. SINCLAIR, 1905, Univ. Cal. Pub. Bull. Dept. Geol., IV, p. 128, P1.
xiv, Fig. 3.

EXAMPLE.-Right ramus with
roots of three small /Is
and incisiform /C, adja-
cent caniniform p,, dia-
stema, p, roots, long dia-
stema, and p2-ms.

U.C.1343 Figured by Sinclair, 1905, P16
xiv, Fig. 3.

1937] 6237



Buletin American Museum of Natural History

SIZE GROUP IV.

CHARACTER OF LOWER MOLARS INTERMEDIATE BETWEEN Hypertragulus AND Nano.
tragulus, AND PERHAPS TENDING MoR;E NEARLY TO APPROXIMATE THE3 LATTER
THAN THE FORMER:

(3) (?)Hypertragulus minor, new species

From Bridgeport, Morrill County, Nebraska

Size of H. calcaratus, but tall crowns

TYPE.-Left ml-m,(erupting) N.S.M.9-3-7-34
and germ of ?p,.

Ml-MS = 19.5 mm.
Specimen made available for study through the kindness of the University

of Nebraska.

(4) (?)Hypertragulus minutus Lull

From the Upper Oligocene, John Day, Oregon

Hypertragulus minutus LULL, 1922, Amer. Journ. Sci. (5), IV, p. 115.

TYPE.-"Fragments of upper Y.P.M.10545
and lower jaws and teeth."

According to Lull, nl-mn = 14 mm., versus 20 mm. in H. hesperius.

The writer finds that in the smallest specimen in the American Museum collec-
tion from the John Day, the ml-m, measure 19.5 mm.

QUESTIONABLY REFERRED.- A.M.

Right fragment with roots of /C and P2, P1, ps-ma(br.) .... ..... (M+) 7980
Left fragment with p2(detached)-ma. (ml-ma = 19.5mm.)... .(M) 7969

(5) (?)Hypertragulus dakotensis, new species
From Protoceras Beds, Big Badlands, South Dakota, 1892

A.M.
TYiE.-Right pc-m2............. (w) 689a

REFERRED.-

Right P2(root)-ms. (m,-m3 = 18.5 mm.).(M+) 689b
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IV. NANOTRAGULUS LULL

The Nanotragulus dentition tends to be intermediate in character to
the more specialized forms of Hypertragulus and Hypisodus. The present
data, interestingly enough, indicate Nanotragulus to be of definitely
later occurrence than Leptomeryx and the two latter genera, the four
recognized species all being derived from the Lower Miocene. The
genotypic species is N. loomisi Lull. As seen in the alveoli of the type
(A.M.13011) of the referred species, N. ordinatus, the /C and Pi were
nearly adjacent, the pi single-rooted and followed by a rather long dia-
stema, the P2 sharp, unicuspid, and at most slightly separated from p3,
the ps-p4 reduced, the /ms tall with reduced cingular tubercles, and the
ramus very slender versus Hypertragulus. Loomis (1933) has observed
that lateral toes were retained at least in his South Dakota specimens,
also that the limbs of Nanotragulus were 20% longer than in Recent
Tragulus. Nanotragulus definitely differs from Hypertragulus proper in
greater reduction of the premolars, abbreviation of the p2-p3 diastema,
more hypsodont and cingula-less molars and enlarged auditory bullae.
Since writing the above our laboratory has discovered, embedded in the
matrix of a large block of camel remains secured near the type locality of
N. loomisi, the major portions of three skulls and a number of mandibu-
lar rami and skeletal elements of a small Nanotragulus-like form (see
Fig. 64). The limb bones are of smaller size than those recorded from
South Dakota.

Summary of Named Species
(The four named Nanotragulus species and referred remains fall

within Size Groups i-iv of the Leptomeryx-Hypertragulus series):

SIZE GROUP I.

(1) Nanotragulus albanensis, n.sp., from the Lower Harrison, Ne-
braska.1

TYPE. -Right ramus, A.M.13784. This paper, Fig. 65.
I Since the preparation of this manuscript a new species of Nanotraqulus, N. matthewi Cook,

has been described from Nebraska, and a species, N. intermedius Schlaikjer, from Goshen Hole,
Wyoming.

Cook, Harold J., 1934, Amer. Mid. Nat., XV, No. 2, p. 160, P1. iv, Fig. 11, type, mL-m3,
21 mm., approximating Size Group ?ii.

Schlaikier, Erich M., 1935, Bull. Mus. Comp. Zool., LXXVI, No. 4, p. 178, Figs. 12, 13, P1.
XL, and P1. XLI, Fig. 4, paratype, p2-m3, 25 mm. (according to figure), approximating smaller speci.
mens of Size Group III (and versus 27 mm. given by Lull for his type of N. loomisi). The type is an
immature individual with dp4 retained. The reported dimensions, incompleteness of the posterior
border of the orbit and relative smallness of the bulls may be due to adolescence.
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SIZE GROUP II.

(2) Nanotragulus ordinatus (Matthew), from the Lower Rosebud,
South Dakota.

TYPE.-Left ramus, A.M.13011. This paper, Fig. 64.

(2a) N. ordinatus, var., from Keeline, Wyoming.
ExAMPLE.-Right ramus, F:A.M.31534. This paper, Fig. 64.

SIZE GROUP IV.

(3) Nanotragulus loomisi Lull, genotypic species, from the "?.Mon-
roe Creek," Wyoming.

GENOTYPE.-Palate and partial mandible, Y.P.M.10330.

(3a) Nanotragulus lulti, n.sp., from the Lower Rosebud,
South Dakota.

TYPE.-Fragmental skull and partial rami, A.M.13821. This paper,
Fig. 64.

Detailed Lists of Types, Referred Specimens, and Synonymy
Nanotragulus, total available specimens, 39 (9 unlisted)

SIZE GROUP I.

(1) Nanotragulus albanensis, new species
From the Lower Harrison, Sioux County, Nebraska, 1907

(Heretofore allocated to Hypertragulus ordinatus)

TYPE.-Right ramus with Pi- A.M.13784 This paper, Fig. 65.
m3. (w)

pI-m3 inclusive = 52.5 mm.
(p2 not separated from P3.)

REFERRED FROM TYPE LOCALITY, SLIGHTLY SMALLER SPECIMEN.-

Left ramus with p,-m,. (M) A.M.13785
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SIZE, GROUP II.

(2) Nanotragulus ordinatus (Matthew)

From Porcupine Creek, Lower Rosebud, South Dakota, 1906

Hypertragulus ordinatus MATrHEW, 1907, Bull. Amer. Mus. Nat. Hist., XXIII, p.
218.

TYPE.-Left ramus with p2-
m3 and /C root (pi alveo-
lus widely and p2 slightly
detached). (w)

p1-ms inclusive = (50.7) mm.

REFERRED.-

Right fragment with dia-
stema, p2-ps roots and
P4. (w)
Left m,-m3. (M+)
Left dp4-m2(br.).

A.M.13011 This paper, Fig. 64.

A.M.13013

&.M.13013x

L.M.13012

(2a) Nanotragulus ordinatus, Var.

From Keeline, Wyoming, 1931

EXAMPLE.-Right ramus with F:A.M.31534 This paper, Fig. 64.
p2j-m3, in which p2 is not
separated. (w)

REFERRED FROM TYPE LoCALITY.-

Right ramus with p2-m3, F:A.M.31535
in which P2 is separated.
(w+)
Five fragmental rami. F:A.M.31536,A-D

SIZE GROUP IV.

(3) Nanotragulus loomisi Lull, genotypic species

From Big Muddy River, "?Monroe Creek," Wyoming

Nanotragulus loomisi LIULL, 1922, Amer. Journ. Sci. (5), IV, p. 116, Fig. 1.
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GENOTYPE.-Palate with up-
per cheek teeth and par-
tial mandible.

Y.P.M.10330 From Castle Butte, near
Spanish Mines, Big Muddy
River, Wyoming, 1908.

Figured by Lull, 1922, Fig. 1.
According to Lull, p2 single-cusped, trenchant and detached, p3 trenchant,

p4 unique, "triangular," lower molars with no accessory pillars, series sub-
hypsodont; specimen representing smallest so far described Lower Miocene
Artiodactyl. p2-ma = 27 mm.

REFERRED FROM NEAR TYPE LoCALITY.

Remains of some five or more individuals associated in one sandstone block, col-
lected by Charles Falkenbach in the late fall of 1934. While the dentition measures
slightly larger, the limbs are notably shorter than the South Dakota remains as
measured by Loomis. F:A.M.

Partial skull (lacking muzzle and superior occiput) and
mandible with pi-ml..............................

Skull (dorsal area missing) and mandible with pa-m3.....
Partial skull with p2-m'..............................
Left ramus with symphysis, ml-mn and alveoli...........
Right fragment with pr-ma...........................
Right fragment with pr-ma...........................
Left fragment with p4-ma.............................
Left fragment with ml-ma............................
Right fragment with partial symphysis, p, alveolus, prpP4,
ma root and m-ma.................................

Left pr-ms.a....-.--........................... .

Two lower molars...................................

Right ml-ml.......................................
Left m2ma........................................

(w)
Fig. 64
(w)
(M+)
(M+)
(w+)
(w)
(w+)
(w)

31525

31523
31524
31526
31527
31528
31529
31529A

(w) 31529B
(w) 31529C
(w) 31529D

and E
(m) 31533
(M) 31533A

Limb elements (apparently representative of three different individuals, ten-
tatively held under numbers F:A.M.31537-39; see measurements below):

Partial left scapula.
Left humerus.
Left radius and ulna.
Distal right humerus and proximal two-thirds radius and ulna, articulated.
Right and left nearly complete ilia and right femur, articulated.
Partial right ilium.
Left femur (superior trochanter missing and distal condyles crushed).
Right tibia, astragalus and calcaneum, articulated.
Distal four-fifths left tibia and astragalus, articulated.
Distal three-fourths right tibia.
Distal four-fifths left tibia, tarsus and metatarsus, articulated.
Distal end of right tibia and astragalus, articulated.
Right astragalus, partial calcaneum, left cuboid and fragments.

REFERRED FROM WILLOW CREEK, 1935.- F:A.M.

Right ramus with posterior portion of symphysis and p2-ma.. (w) 32850
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Left fragment with p3-mn................................
Left fragment with p2-ms...............................

F:A.M.
(M) 32851
(M) 32852

(3a) Nanotragulus luli, new species

From the Lower Rosebud, South Dakota

The bullae are extremely large versus John Day Hypertragulus. The detached
limb elements are disproportionately large as compared to the Wyoming species N.
loomisi (see comparative measurements following). Type slightly larger than N.
loomisi.

Nanotragulus loomisi LULL, referred MATTHEW, 1926, Amer. Mus. Novitates, No.
215, p. 4, Fig. 3.

Nannotragulus loomisi LULL, LooMis, 1933, Amer. Journ. Sci. (5), XXV, p. 390,
Figs. 1-6.

TYPE.-Fragmental skull with
enlarged bullal and par-
tial rami, exhibiting p4-
m3. (M+)

A.M.13821 Figured by Matthew, 1926,
Fig. 3; this paper, Fig. 64
(ramus and bulla).

REFERRED.-FOUr specimens, including skeletal elements cited by Loomis (1933) in
the Amherst College collection.

TABLE XVII
HYPERTRAGULINI COMPARATIVE Limui MEASUREMENTS AND RATIOS

Heteromeryx dispar, geno-
type (part)...........

Leptomeryx evansi, var ...

1............

Nanotragulus lulli, ref...
(after Loomis, 1933)

N. loomisi, ref...........

-

0
c;

S. Dak.

Logan Co.,
Colo.

Sioux Co.,
Nebr.

S. Dak.

Wyo.

0
._-

Q

o
0
0

A.M.12326'

A.M.67822

C.M.9973

Amherst Coll.
unassoc.

F :A.M.31537-9
unassoc.

as
._H

i2
L-

"a

Vc;10
mnm.
70

40

mm.ninm.mm.

(117)

74

mm.mm,

(73)

76

122 68

79 49

79

68 66.5

97

77

118

103

56

50

( ) approximate measurement.
1 A.M.12326, 3d metacarpal/radius = (60)%.
2 A.M.6782, humerus/radius - (99)%; 3d metacarpal/radius = 54%; radius/tibia - 61%;

3d metatarsal/tibia - 56%; 3d metacarpal/3d metatarsal = 59%.'C.M.997, humerus/radius - 96%; 3d metacarpal/radius - 62%.
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DIVISION C.-HYPISODONTINI

Subfamily 3.-Hypisodontine

V. HYPISODUS COPE

Figure 64 (in part)

Statement

The division is considered to embrace the single subfamily Hypiso-
dontinae and the peculiar genus Hypisodus, genotypic species H. mini-
mus Cope, from Colorado, and the referred species from Nebraska.

Newly available data as to this remarkable and so far poorly repre-
sented genus include a partial maxillary-mandibular series, a nearly
complete mandible, and a partial skull and associated mandible from
Sioux County, Nebraska, now in the Carnegie Museum collection.
While the partial skull and mandible are of a much smaller creature
than the American Museum Colorado partial skull and ramus, the sev-
eral Nebraska and Colorado specimens may represent no more than
different-sized individuals.

William D. Matthew (1902) observed that the genus"'real relation-
ships are more nearly with Hypertragulus than anything else, but it is a
remarkably modernized animal for the formation in which it is found."
Matthew (1910) suggested that Hypisodus might have affinity with the
Stenomylinae.. Zittel (1923) transferred the genus to the Antilocaprida.
Additional data as to the character and distribution of Hypisodus are
much to be desired.

Characters.-The skull apparently was extremely brachycephalic,
the occiput narrow, produced posteriorly, the orbits large and enclosed,
the lacrimal vacuity small and the bullme much swollen. The mandible
is said to have lacked the camelid hook. The Pi closely adjoined the
/C, and like the latter was incisiform; the post-/C diastema was long;
the P2 was apparently small and single-rooted with a tendency to be
detached from p3; the p3 was reduced, the p4 elongate, compressed, and
the molars notably hypsodont. The metatarsus seems to have been
short relative to the basilar length of the skull. Matthew (1901) notes
the ulna and radius, like the distal end of the fibula and tibia and the
cuboid and navicular, to have been co6ssified; the median metatarsals
to have been distinct and the laterals thread-like.
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Summary of Named Species

(1) Hypisodus minimus Cope, genotypic species, from Logan
County, Colorado.

GErNoTYPE.-Maxillary fragment, A.M.6543.

(la) Hypisodus ringens Cope, from northeastern Colorado.
TYPE.-In question.

(2) Hypisodus alacer Troxell, from Nebraska.

TYPE.-Partial skull and jaws, Y.P.M.10033.

Detailed Lists of Types, Referred Specimens, and Synonymy
Hypisodus, total available listed specimens, 19

(1) Hypisodus minimus Cope, genotypic species

From Colorado

Leptauchenia minima COPE, 1873 (August), Pal. Bull., No. 16, p. 8.
Hypisodus ringens COPE and Leptauchenia minima COPE, 1873 (October), Synopsis
New Vertebrata from the Tertiary of Colorado, pp. 7 and 14.

Hypisodus minimus COPE, 1874 (January), Bull. U. S. Geol.-Geog. Surv. Terr., Ser. I,
No. 1, p. 26; 1874, 7th Ann. Rept. U. S. Geol.-Geog. Surv. Terr. for 1873 (Hayden),
p. 501.

Hypisodus minimus COPE, referred MArrHEW, 1901, Mem. Amer. Mus. Nat. Hist.,
I, pp. 358, 440, Fig. 34; 1902, Bull. Amer. Mus. Nat. Hist., XVI, pp. 311, 316,
Fig. 1.

GENOTYPE.-Left fragment A.M.6543 From Cedar Creek, Logan
with mL-m3. County, Colorado (White

Molar series length 12 mm. River Formation).
Last molar length - 5 Cope Collection (Cope's No.

1, 1873).

1 Cook, Harold J., 1934, Amer. Mid. Nat., XV, No. 2, p. 156, describes and figures two spe-
cies, H. paululus from Crawford, Dawes County, and H. iron8i from the Brule at the base of the
Gering, cotts Bluff, based on portions of mandibular dentitionssee figures and measurements.
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RimFERED.-

Skull, lacking muzzle, and
right ramus.

A.M.9354 From vicinity of Pawnee
Buttes, Colorado, 1901.

Figured by Matthew, 1902,
Fig. 1; this paper, Fig. 64
(bulla).

Posterior portion of skull, A.M.8989 From Lewis Creek,
right maxilla with dp2-ml3, County, Colorado,
right fragment with mr- Figured by Matthei
mi; distal portion hu- Fig. 34.
merus, partial ulno-radius,
partial pelvis, proximal
portion femur, proximal
end tibia, tarsus, partial
metatarsus and laterals.

Among the specimens of Cope Collection from Colorado, 1873, are:

Symphysis with all alveoli, left ramus with p4-mi(br.), right ramus with
P2-P4 roots and m1(br.). [?Perhaps Cope's type of H. rinens.....

a
Left fragment with dps-dpa alveoli and dp4-ma....................
Right fragment with pr-p3 alveoli, p4-m2(br.)......................
Right fragment with symphysis, alveoli and dpa(?).
Left fragment with p4(erupting)-ma............................
Numerous ramal fragments with teeth (unlisted).

&IAXILLZ
Left fragment with p-m3........................................
Right fragment with mLm3......................................
Left fragment with mL-m3.......................................
Right fragment with mn.........................................
Upper molar...................................................

, Logan
1898.
w, 1901,

A.M.
6563,
6562

Lnd 6561
6551
6554
6559
6565

6545
6546
6547
6550
6549

(2) Hypisodus alacer Troxell

From Nebraska

Hypisodus alacer TROXELL, 1920, Amer. Journ. Sci. (4), XLIX, p. 393, Figs. 1-3.

TYPF.-Skull and jaws, an- Y.P.M.10033
terior portions missing.
p3-M3= 15.7 mm. m,-m,= 11.8
mL.m3= 11 ma = 5
Ms = 4

Marsh Collection, 1870.
Figured by Troxell, 1920,

Figs. 1-3.
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REFERRED.-
In the Yale Collection [referred by Troxell (1920, p. 396) to H. minimus].-

Maxillary fragment with Y.P.M.10034 Marsh Collection, 1870.
pa-Mn. Figured by Troxell, 1920,

Fig. 4.

In the Carnegie Museum Collection, from the Oreodon Beds, Sioux County (C.M.
883 and 3684 small relative to Colorado A.M.9354):

Partial mandible with /Is-
p2 alveoli and pr-ms.

Partial skull with enlarged
bulle, pl-m; and broken
rami with pg-m3.
ml-ma = 11.5 mm.

Right maxilla with p-m';
and two rami with ps-ms.

A considerable number of
fragmentary specimens.

In the Colorado Museum Collection:

Fragment of left ramus
with ml-m2.

C.M.883 From Badland Creek. Col-
(part) lected by 0. A. Peterson,

1901.
This paper, Fig. 64.

C.M.3684 From Warbonnet Creek.
Collected by W. H. Utter-
back, 1900.

C.M.3981 From Badland Creek. Col-
lected by 0. A. Peterson,
1901.

Col.M.662 From 40 mi. N.W. of Harri-
son. Collected by J. D.
Figgins, 1917.

(An m, has been questionably referred from Goshen Hole, Wyoming, by E. M.
Schlaikjer, 1935.)

FIG. 66. Pmeudoceras, n.g., from Nebraska and New Mexico, (?)Synthetoceras
rileyi, n.sp., and Prosynthetoceras, n.subg., ref., from southeastern Texas, Late Ter-
tiary; mandibular dentitions compared.

Lateral views X i, occlusal X 1. PS, posterior border symphysis.
F:A.M.31997 and 33780, Pseudoceras klausi, n.sp., type and ref., rev., from Round

Mountain Quarry, New Mexico. (See page 652.)
F:A.M.33722, Pseudoceras potteri, n.sp., type, from Cherry County, Nebraska.

(See page 652.)
F:A.M.33723, Pseudoceras skinneri, n.g. and sp., genotype, from Cherry County,

Nebraska. (See page 650.)
F:A.M.34181, (?)Synthetoceras rileyi, n.sp., type, rev., from southeastern Texas.

(See page 605.)
F:A.M.34180, Prosynthetoceras francisi, n.subg. and sp., ref., rev., from south-

eastem Texas. (See page 605.) %
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[VI-APPENDIX].-CAMELIDA (IN PART)

DIVISIONS A.-PSEUDOCERATINI; AND B.-STENOMYLINI

Figures 68 and (in part) 23, 65, 66, 67

Preliminary descriptions are appended of two hitherto unknown Late
Tertiary groups, the first consisting of small pseudocameline-like forms
of uncertain relationship, and the second confined to a single peculiar,
unexpected and highly specialized stenomyline species. The two groups
are presented briefly below under the divisions Pseudoceratini and
Stenomylini, referred to the Camelidae.

'2 _ PI evv.

A.M.31997

FA.M.33722

FIG. 66. Pseudoceras, n.g., from Nebraska and New Mexico, (?)Synthetoceras
rileyi, n.sp. (F:A.M.34181) and Prosynthetoceras, n.subg., ref. (F:A.M.34180),
from southeastern Texas, Late Tertiary; mandibular dentitions compared.

Lateral views X i, occusal X 1. (See legend, page 647.)
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DIVISION A.-PSEUDOCERATINI

Subfamily 1.-Pseudoceratinse

I. PSEUDOCERAS, NEW GENUS

Figures 66 and (in part) 23, 65

Statement

A group of diminutive species of doubtful Poebrothere-like character
is considered tentatively as representative of a distinct division, Pseudo-
ceratini, of the Camelidae.

The genotypic species, P. skinneri, is based on a small mandibular
ramus of unusual appearance, collected in Cherry County, Nebraska, by
Morris F. Skinner. The specimen is characterized by extremely short
postsymphysis, simplified premolars and moderate-crowned molars pro-
vided with buttresses and tubercles. The I, is large and procumbent as
compared to the smaller and erect I2-I3, and the /C large and recurved,
the condition in /Is and /C tending to parallel that in the Recent"
Tragulidae. A variation of the same form may be represented by a frag-
mentary specimen from the vicinity of Snake River, collected by the F. W.
Johnson party of the University of Nebraska. A slighter species is based
on mandibular remains from Brown County and a third and distinctly
smaller species is recognized in remains from Cherry County. An equally
small and possibly related species, with premolars of more reduced pro-
portions and fully as short postsymphysial length, is described from
Round Mountain Quarry, New Mexico. The shortness of the diastema
of the genotype recalls both Paratoceras and Protoceras; however,
the premolars are smaller-proportioned than in the much larger Parato-
ceras, and larger-proportioned than in Synthetoceras. A possibly dis-
tantly allied form is seen in remains from the Pipestone of Montana,
which were questionably referred by Matthew to Eotylopus as a species,
E. profectus. In this latter the diastema is even shorter, the premolars
larger-proportioned and the molars notably lower-crowned than in any
of the foregoing forms from the Late Tertiary. As in E. profectus the P4
lacks the metaconid and the two strong subparallel crests running from
the protocone to the heel enclose a narrow lenticular fossa. The geno-
typic and several referred species and variant are, with reservation, allo-
cated, pending a better understanding of their characters, to the Cameli-
doe (rather than to the Protoceratidae). Examples are illustrated in
Figure 66.
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Summary of Named Species

(1) Pseudoceras skinneri, n.g. and sp., from Cherry County, Ne-
braska.

GENOTYPE.-Left ramus, F:A.M.33723. This paper, Fig. 66.

(2) Pseudoceras wilsoni, n.sp., from Brown County, Nebraska.

TYPE.-Partial right ramus, F:A.M.31561. This paper, Fig. f.

(2a) Var., from Cherry County, Nebraska.
ExAMPLE.-Left fragment of ramus, N.S.M.1-11-7-35.

(3) Pseudoceras potteri, n.sp., from Cherry County, Nebraska.
TYPE.-Left ramus, F:A.M.33722. This paper, Fig. 66.

(4) Pseudoceras klausi, n.sp., from Round Mountain Quarry, New
Mexico.

TYPE.-Right ramus, F:A.M.31997. This paper, Fig. 66.

For comparison:

[(5) (?)Eotylopus profectus Matthew, from the Pipestone Beds, Mon-
tana.

TYPE.-Mandibular fragment, A.M.9681.]

Detailed Lists of Types, Referred Specimens, and Synonymy
Pseudoceras, total available specimens, 28; total listed, 23; unlisted, 5.

(1) Pseudoceras skinneri, new genus and species
From Cherry County, Nebraska

Collected in 1936 by Morris F. Skinner

GENOTYPE.-Left ramus with F:A.M.33723 From E. Kat Quarry.
IS, /C, P2-m. (M+) This paper, Fig. 66.

[II alveolus large, I24I3 small; /C large, recurved; diastema short, postsym-
physial distance very short; angle of jaw round and protruding; premolars
camelid-formed. Length /ps = 22 mm., or 21 times postsymphysial distance
(8.5 mm.). ]
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REFERRED.-
Left mandibular ramus
with p2-m3. (w+)

F:A.M.33721 From Machwrodus Quarry.

(Specimen preserves the posterior border of symphysis; postsymphysial
distance as short as in the above specimen; size approximating, but ps heavier
than in F:A.M.31561.)

Left fragment with dia-
stema and ps(br.)-m2.
(M++)
Left fragment with m1-ms.
(A)

F:A.M.33724 From E. Kat Quarry Chan-
nel, 1936.

F:A.M.33725 From W. L. Kat Quarry
Channel, 1936.

REFERRED FROM EAST CHERRY COUNTY.-

Left fragment with mi.
(M+)
Left fragment with dp2-
ma.

QUESTIONABLY REFERRED.-

Skull with p2-m3, muzzle
missing. (w++)

F:A.M.31377 From Xmas Quarry, 1932.

F:A.M.31379 From Kat Quarry, 1931.

F:A.M.33720 From Hans Johnson Quarry.

[Size of dentition approximating mandibular specimen (33721); orbits
placed noticeably forward; bullae small, inflated; occiput narrow, triangular.
Form of much worn p2-p' not unsuggestive of Parablastomeryx.]

(2) Pseudoceras wilsoni, new species
From Brown County, Nebraska

[Extremely short diastemia and large, compressed /ps. Length of /ps (19 mm.)
twice postsymphysial distance (9.5 mm.); crowns moderate.

TYPE.-Right ramus with dia-
stema, p2-m1 and m3.
(M+)

F:A.M.31561 From J. Wilson Ranch,
Brown County, 1933.

This paper, Fig. 23.

REFERRED1 FROM TYPE LOCALITY.-

Right fragment with mi-
m2. (A)

F:A.M.31384 1934.

1 Left ramus with posterior symphysis and p2-ms (M++), F.A.M.34000. (Not otherwise listed.)
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(2a) Var.

From Snake River, Equivalent af Xmas Quarry Zone, Cherry County, Nebraska

ExAMPLE.-Left fragment with N.S.M.1-11-7-35 Collected by F. W. Johnson
posterior symphysis and party, 1935.
p2-m,(br.). (w+)

(3) Pseudoceras potteri, new species
From Cherry County, Nebraska

TYPE.-Left mandibular ra- F:A.M.33722 From Hans Johnson Quarry.
mus with p2-m3- (M) This paper, Fig. 66.

[p2-m3 measuring 45.5 mm., as in P. klausi, versus P. skinneri, type (F:A.M.
33723), 53 mm.]

(4) Pseudoceras klausi, new species
From Round Mountain Quarry, New Mexico

TYPE.-Right ramus with p2 F:A.M.31997 This paper, Fig. 66.
root-mi3. (M+)

(Proximity of posterior symphysis indicated.)

REFERRED.- F:A.M.

Right ramus with postsymphysis, P2 alveolus and p3-m...... (w) 33780
Fig. 66

Right ramus with postsymphysis and p2-m3.(w+) 33781

Right ramus with p3-m2 (ml br.)........................ (M++) 33782
Left ramus with p2(br.)-ma............................. (w) 31983

Right fragment with P2 root-m3. (/ps slighter.).......... (w+) 31984
Left fragment with p4-m3............................... (M++) 33783
Left fragment with pc-ma............................... (w) 33784
Left p3 root-ml........................................ (M+) 31984A

Right ml-m3.......................................... (w+) 31984B
Five fragments.

QUESTIONABLY REFERRED.-
Left maxilla with p2-m3................................ (M+) 31985

Right p4-m2.......................................... (M) 31985A
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(5) (?)Eotylopus profectus Matthew

From the Pipestone Beds, Montana

[For comparison]

Leptotragulus profectus Matthew, 1903, Bull. Amer. Mus. Nat. Hist., XIX, p. 224,
Text-Fig. 18.

(?)Eotylopus profectus Matthew, ibid., XXVIII, p. 40.

TYPE.-Mandibular fragment A.M.9681 Figured by Matthew, 1903,
with /Calveolus, shortdia- Text-Fig. 18.
stema and p2-mi.

REFERRED BY MATTHEw.

Fragments. A.M.9682
9683

REFERRED BY WRITER.-

Right ramus with p3-m, C.M.809b This paper, Fig. 65.
(br.) and Pl-P2 alveoli.
PSM2 = 34.5 mm.
Diastema very short and /ps relatively large.

Right fragment with p2, C.M.809a
etc.

Tooth crowns lower, premolars less compressed and diastema shorter than in
Protomeryx campester Matthew (1901) or Po6brotherium Cope (1881). As noted by
Matthew (1903) in Eotylopus (Leptotragulus) profectus the P4 "... has no deutero-
cone, but two strong posterior crests from protocone to heel sub-parallel, enclosing a
narrow lenticular fossa. The third premolar is similar, but more compressed..."
Matthew observes L. profectuw as being one-fifth larger than L. proavus Scott of the
Uinta and that ". . . It is throughout very suggestive of Poabrotherium, much more so
than either Protylopus or Leptotragulus proavus, in the details and conformation of the
molar and premolar cusps..." Matthew (1910) "... . It is probable that the jaw
fragments and teeth which I referred in 1903 to Leptotragulus (L. profectue Matthew)
from the Lower Oligocene of Montana, belong to this genus, although they do not
agree well enough for specific identity... Eotylopus is very much closer to Protylo-
pus than to Poebrotherium and might much more readily be derived from it..."
Matthew refers Eotylopus to the Leptotragulinie with affinities to the Camelidie.
(The genotype Eotylopus reedi from the Lower Oligocene of Wyoming lacks dia-
stemata in both jaws; the metacarpals are short detached with lateral digits complete,
although slender, and distal keels confined to the palmar surface; and the lateral
digits of the pes are reduced to nodules as in Poebrotherium.)
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P4
12.8 mm.

35mm.

F:AM. 30990
C p

A.M.14221

F:A.M.24020

A.M.14220

w ~~~A.M.14221I

31.3 mm.

29mm.

F:A.M.30995rev.
FIG. 67. Rakomylus raki, n.g. and sp., genotype (F:A.M.30990), from the Late

Tertiary, north of White Operation, New Mexico.
X i. (See page 657.) (For comparison and abbreviations, see Fig. 2A.)
Scaled P4 and m3 (continuation of Fig. 2B). Leptomeryx (A.M.1332), camelid

(F:A.M.24020), Stenomylus (A.M.14220 and 14221) and Rakomylus (F:A.M.30995,
rev., 39 mm.) species.
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C.M.11182& dp4

J

F:A.M.30995
rev. mf =

FIG. 68. Rakomyllw, n.g., from the Late Tertiary of New Mexico (F:A.M.30998
and 30995) and Stenomylus Peterson, from the Middle Tertiary of Nebraska and

Wyoming, mandibular and maxillary dentitions compared.
Lateral views X i, occlusal X 1. (See legend, next page.)
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DIVISION B.-STENOMYLINI

Subfamily 2.-Stenomylinse

II. RAKOMYLUS, NEW GENUS
III. STENOMYLUS PETERSON

Figures 68 and (in part) 67

Statement

The strongly hypsodont and most surprising Rakomylus, n.g., of the
Late Tertiary, Stenomylus Peterson of the Middle Tertiary and diminu-
tive Hypisodus Cope of the Middle Tertiary exhibit different states of
anteroposterior elongation of the molars and reduction of the premolars.
The maximum expansion of m3 and reduction of the premolars is attained
in the remarkable genus, Rakomylus, here first described. Points of
agreement between Stenomylus and Hypisodus have been noted by pre-
vious authors. The Stenomylini (Figs. 67, 68) represent the extreme in
cheek-tooth specialization in the Camelidse, which differs from the fami-
lies, Cervide, Antilocaprida and Bovids, in embracing in its membership
subhypsodont as well as a large range of variable hypsodont forms. The
Rakomylus M3, in height and expansion of the crown relative to the
anterior teeth, exceeds any here-described Antilocaprid or Bovid.
While, so far as observable, a Middle Tertiary Bouromeryx may have
lain near the ancestral line of the Late Tertiary Barbouromerycinae
and Dromomerycina, and a Late Tertiary Paratoceras may have been de-
scended from a Middle Tertiary Protoceras (Synthetoceras from Pro-
synthetoceras and that Late Tertiary form from an early Middle Tertiary
Syndyoceras), the relatively better-documented evidence in the case of
the Stenomylin2e almost points to Rakomylus as a direct and more highly
specialized descendant of Stenomylus.

FIG. 68. Rakomylus, n.g., from the Late Tertiary of New Mexico, and Stenomylus
Peterson, from the Middle Tertiary of Nebraska and Wyoming, mandibular and
maxillary dentitions compared. (See pages 658, 660-662.)

Lateral views X i, occlusal X 1. PS, posterior border symphysis.
C.M.11182a, Stenomylus gracilia Peterson (or S. hitchcocki Loomis), ?ref., from the

Lower Harrison, Sioux County, Nebraska.
F:A.M.30998 and 30995 (rev.), Rakomylus raki, n.g. and sp., ref. (vertical ramus

supplied from 30997), from Santa F6 area, New Mexico. (See also Fig. 67 [F:A.M.
30995].)

F:A.M.32841, Stenomylus gracilis, var., from Lusk, Wyoming. (Is/-p3 restored
from A.M.14220.)

A.M.14220 [= 14220A and B combined], Stenomylus crassipes Loomis, ref., from
the Lower Harrison, Sioux County, Nebraska. (See also Fig. 67.)

F:A.M.31178, Stenomylus gracilis Peterson, ref., from the Lower Harrison, Sioux
County, Nebraska.
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II. RAKOMYLUS, NEW GENUS

Total available listed specimens, 7

(1) Rakomylus raki, new genus and species

From the Tertiary of Santa F6, New Mexico

The genus is remarkable for the peculiar character of muzzle and
dentition. The skull, while of the general aspect and size of Stenomylus,
is stouter and differs very markedly in the development of the premaxil-
lary-nasal area, the enlarged central incisors, the longer post-C/ dia-
stema, the enlargement of posterior molars and abortion to loss of pre-
molars, the elongation of the ascending premaxillary branches, shortness
of the nasals and depth of the anteromaxillary fossoe. The latter are
suggestive of a proboscis-like development of the upper lip. I' and 12
are very large; the smallness of C/ indicates a female; (pl-p2 were never
present); p3 is diminutive peg-like and p4 and ml rudimentary relative
to the greatly enlarged m2-m3. The inferior area of the skull, ptery-
goids, glenoids, bullae and condyles resemble Stenomylus. Noteworthy
characters.of the mandible are the abbreviation of the diastema, the ap-
parent absence, in the aged series, of all of the premolars, the retention of
the dp4 in immaturity and the extraordinary expansion of the last lobes
of the tall-crowned m3. The mandibular ramus narrows sharply ante-
riorly, as is usual in the camel, but the mandibular angle is rounded and
without hook (inner muscular depression prominent) and the condyle is
low. An exaggerated Stenomylus is seen in the proportions of m3 relative
to m1, the height of the m3 crown and great width of its second and third
lobes as compared to the first. The diastema immediately anterior to
mi, as shown in two of the best preserved specimens, together with the
brevity of the postsymphysial-m1 distance, as shown in one specimen,
tend to indicate the entire absence of P4. The dp4, relative to ml (and
m3), is proportionately small as compared to the condition in Stenomylus
(see Fig. 68). The limbs, as seen in metacarpi, were short-proportioned.

The genus is named in memory of Joseph Rak, who in years past col-
lected its first observed remains from Santa F6 exposures. The only
so-far-known skull was discovered the present summer in the same area
by the John C. Blick party.

GENOTYPE.-Well-preserved skull, complete save for postero-
superior cranium, with Is/, C/ and p3-m$. (Left ml and (w+) F:A.M.
right ps are shed.).................................... Fig. 67 30990
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Rakcomylus raki
Genotype

F:A.M.30990
B.L............. = 200mm.
Post C/-p3 diastema... = 29
p..., = (10)
mlm... = (53.5)

.=...-(28.5)

Stenomylus crassipes
Referred
A.M.14221
197 mm.
22
18
54.5
21.5

REFERRED.-

Left and apparently associated right partial man-
dibular rami with portion of diastema, mi alveolus F:A.M.
and m2-ms. (Collected by Joseph Rak, north of (w+) 1918 30995
Santa F6.)............. Figs. 67, 68

Rakomylus raki
F:A.M.30995

mi alveolus...... - ((8)) mm.
m2......= 16+
m3...... = 34+

Stenomylus crassipes
A.M.14220
15.7 mm.
(23)
28.5

Section of right ramus with portion of diastema,
indication of posterior border of symphysis and
mlalveolus-mi .............................. (w+)

Right posterior ramus showing rounded angle, low-
lying condyle and m3......................... (w)

Left fragment with dp4-m1(erupting) .......... . Fig. 68

30996

1933 30997
1928 30998

Two small and unique metacarpi (F:A.M.30999 and A, length approximately
135 mm.), one of which was collected in the immediate vicinity of one of the above
mandibular specimens, are referred to the genus. While the two specimens repre-
sent the smallest camelid-formed metacarpi from the Santa F6 area known to the
writer, they are not disproportionately small for the type skull, their lengths being
equivalent to the distance from the incisive border to opposite the anterior third of
the orbit.

III. STENOMYLUS PETERSON

From the Middle Tertiary of Nebraska and Wyoming

The peculiarly specialized genus Stenomylus of the Middle Miocene
represents an aberrant side-branch of the Camelidae. The genus is in-
teresting, as noted above, in connection with the somewhat similarly
but more specialized Rakomylus, n.g., of the New Mexican Late Ter-
tiary. Peterson (1907) remarks on the resemblance of Stenomylus and
Hypisodus. Consideration of Stenomylus here is confined to a relisting
of the types and a few referred remains of the several described species
and the recording of minor new evidence from Nebraska and Wyoming.
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The description by Peterson of the genotypic species, S. gracilis,
based on remains from the vicinity of the Niobrara, was followed by a
discussion by Loomis (1910) of remains from the Amherst Quarry,
where a great series of these little camelids has been obtained by several
instit,utions. A reexamination of the fossil evidence as a whQle is much
to be desired, as the same should throw light on individual variation
within the group and on the status of the three named species.

Heretofore undescribed specimens include: a fragmentary mandible
and associated radius (F:A.M.31178, Fig. 68), obtained by Paul Miller
(1927) from the vicinity of the Niobrara, of an individual of fully as large
size as the S. gracilis type; and remains, collected near Lusk by Charles
Falkenbach and east of Rawhide Buttes, Wyoming, by Paul Miller,
which include a smaller variation ostensibly equivalent to that of the re-
mains from the Amherst Quarry. Several of these newly secured speci-
mens are figured on the adjoining plate in comparison with teeth of
Rakomylus. A specimen of the deciduous dentition (C.M.11182a), fig-
ured through the kindness of Director Avinoff of the Carnegie Museum,
shows the dp2 widely detached and dp3 much reduced.

Characters.-Three Is/ and C/ in series, slight diastema, pl small,
double-rooted, p2 greatly reduced (actually smaller than pl), p3 small and
tending to be slightly separated from p2; three /Is, incisiform-tending /C
and pi in series, moderate diastema, P2 double-rooted (lying halfway be-
tween pi and ps and posterior to the mental foramen), pa greatly reduced
and approximating p2, the anteroposterior diameter of the molar lobes
consecutively increasing from m'-m3; horizontal ramus depth rapidly
decreasing from angle to symphysis, typical camelid hook absent; pos-
terior nares opposite posterior edge of ml, no formed sagittal crest;
fourth cervical longest, fifth cervical next to longest; metacarpus con-
solidated. (See table of measurements, page 663.)

Summary of Named Species

The genus is exampled by.
(1) Stenomylus gracilis Peterson, genotypic species, from the Nio-

brara, Nebraska.
GENOTYPE.-Base of skull, mandible, certain limbs and vertebre, C.M.

1610.

(la) Stenomylus gracilis, var., from vicinity of Lusk, Wyoming.
ExAMPLE.-Partial cranium and ramus, F:A.M.32841. This paper,

Fig. 68.
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(2) Stenomylus crassipes Loomis, from Amherst Quarry near Agate
Spring post office, Nebraska.

TYPE.-Skull, mandible and skeletal elements, Amh.Coll.2150.

(3) Stenomylus hitchcocki Loomis, from Amherst Quarry ("slightly
higher level").

TYPE.-Articulated female skeleton, Amh.Coll.2059.

Detailed Lists of Types, Certain Specimens, and Synonymy

Stenomylus, total available specimens, 43; total listed, 17; unlisted, 26.

(1) Stenomylus gracilis Peterson, genotypic species
From the Lower Harrison Beds, Sioux County, Nebraska

Stenomylus gractlis PETERSON, 1906-08, Ann. Carn. Mus., IV (1907), pp. 35, 41,
P1. xis, Text-Fig. 9; (1908), p. 286, Text-Figs. 1-12. LooMIs, 1910, Amer. Journ.
Sci. (4), XXIX, p. 318; 1911, ibid. (4), XXXI, p. 70.

GENOTYPE.-Base of skull with
p3-m3, mandible with
complete dentition and
certain limbs and verte-
brie.

p. greatly reduced.

C.M.1610 Collected in the vicinity of
the Niobrara River, 1901.

Figured by Peterson, 1907,
P1. xiI.

Length upper series = (82) mm. (sum of tooth lengths).
Length metatarsus = 192
Length radius = 220

(See measurement table.)

REFERRED, SECURED IN THE GENERAL VICINITY BY PAUL MILLER, 1927.

Mandibular portions in-
cluding left ramus with
three /Is, alveoli of /C and
pi and ?trace of P2 alveo-
lus, m2-ma greatly worn,
and right ramus with m2-
mn. (w+I)
Length radius = 229 mm.

F:A.M.31178 This paper, Fig. 68.
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QUESTIONABLY REFERRED (possibly S. hitchdocki Loomis).-
Fragmentary palate and C.M.11182a
both rami exhibiting dpi-
ml (erupting).

This paper, Fig. 68.

According to Loomis, the species is rather rare, larger than S. hitchcocki, with
the metacarpals partially united, the upper molars narrower, the /C less incisiform
and the Pl-P2 diastema shorter.

(la) Stenomylus gracilis, Var.

From the Vicinity of Lusk, Wyoming

ExAmPIE.-Partial cranium
with pC-ms and ramus
with II-mn. (w+)

REFERRED.-
Right ramus with P2 al-
veolus and pM(br.)-m3.
Portions of skull including
Is/ and p2-m'(erupting).

Slightly smaller:
Anterior portion of man-
dible with IL-m2. (w+)
Left pi alveolus-ma.

F:A.M.32841 Collected by Charles Falken-
bach, 1931, from E. side of
road to Jay Em.

This paper, Fig. 68.

F:A.M.32842 From E. side of road to Jay
Em, 1931.

F:A.M.32840 Collected by Paul Miller, E.
of Raw Hide Butte, 1927.

F:A.M.32843

F:A.M.32845

From E. side of road to Jay
Em, 1931.

From N. of Keeline, 1931.

Smaller, approximating S. crassipee in size:

Right ramus with pi-ma.
(w++)
Left ramus with pa(br.)-
ma. (w+)

F:A.M.32844

F:A.M.32846

From near No. 85, 1932.

From N. of Keeline, 1931.

(2) Stenomylus crassipes Loomis

From the Lower Harrison Beds, Sioux County, Nebraska

Stenomylus crassipes Loomis, 1910, Amer. Journ. Sci. (4), XXIX, p. 319, Text-Figs.
27-30; 1911, ibid. (4), XXXI, p. 70.
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TYPE.-Sku1l lacking premax-
illa, mandible, six cervical
and three dorsal verte-
bra, scapula, humerus,
ulno-radius, carpals, meta-
carpals and phalanges.

Amh.Coll.2150 Figured by Loomis, 1910,
Text-Figs. 27-30.

REFERRED.-

Left ramus with pr-mi
(erupting).
Loomis"'cotype."

Left ramus with p2, dia-
stema and p,(br.)-m,
(erupting).

A.M.14220A This paper, Figs. 67, 68.

A.M.14220B

Skull, mandible and par- A.M.14221 This paper, Fig. 67.
tial skeleton.
Catalogued under Stenomylus gracilis Peterson.

3Sk1ull and mandible. (-M)
Right maxilla with p'-ml.
(w)

A.M.14220
A.M.14220

Immature maxilla-premax- A.M.14220
illa with Is/, Cs/ and pl.

According to Loomis, the general size of the skull approximates S. gracilis, but
the neck and limbs shorter and heavier, the premolars much more reduced and the /C
completely incisiform.

(3) Stenomylus hitchcocki Loomis,

From the Lower Harrison Beds, Sioux County, Nebraska

Stenomylus new species LooMIs, 1909, Science, N.S., XXIX, p. 196.
Stenomylus hitchcocki LoomIs, 1910, Amer. Journ. Sci. (4), XXIX, pp. 298, 318, Figs.

1-26; 1911, ibid. (4), XXXI, p. 70. PETERSON, 1911, Ann. Cam. Mus., VII, p.
267, P1. xLiv; 1912, ibid., VIII, p. 366, PLs. xxi, =i.

According to Loomis, secured from a higher level of the Lower Harrison than S.
crassipes.

ITwo Carnegie Museum specimens credited to S. tyleri Loomis; 1909, Ann. Carn. Mus., V,
p. 453.
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TYPE.-Articulated skeleton, Amh.Coll.2059 From Amherst Quarry, 5
9. (M) miles S.E. of Agate Spring

post office.
Figured by Loomis, 1910,

Fig. 1.
(Loomis estimates height at shoulder = 27 inches [684 mm. l)

RIEFERRED.-

Six skulls, twelve jaws and four disarticulated skeletons in the Amherst Collec
tion, and "four skeletons" in the American Museum Collection. (Loomis, 1910.)
The three composite skeletons (figured, 1912, Pls. xxi, xxii, Ann. Cam. Mus.,

VIII) representing male, female and immature, Carnegie Museum mounts, and the
large series of composite skeletons of the American Museum's mounted group have
been referred to this species.

According to Loomis, this species is the least specialized and commonest of the
three forms, and is distinguished by small size, metacarpals entirely separate, molars
narrow, /C completely caniniform, pi-p2 diastema relatively long and the p2 greatly
reduced.

MEASUREMENTS
[MilJimetersi

Stenomylus
gracilis Stenomylus cramsipes Stenomylus hih i
Peterson Loomis Loomis

Genotype Type Ref. Type Ref.
C.M.1610 *A.C.2150 A.M.14220 *A.C.2059 A.M.14224

B.L (?)204 (?)175 (165)
I/-occ. con-
dyle 211 166

p2-M a........ (82) 78(M) 79(-M) 60.5(-M) (?)64
(75)(-M)

dius . 220 194 215 191
Metacarpus . . 182 166 * 170 158.5 144
Tibia.242 *213 210
Metatarsus. 192 *185 166 155

* From Loomis, 1910.
() approximate measurement.
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INDEX OF GENERA AND SUBGENERA
MENmTOND IN TIs VOLumE

Page numbers starred = citation of genotype; page numbers italicized = genus
cited in figure legends (and text); page numbers italicized and in ( ) = genus cited
in figure captions; page numbers in boldface type = discussion of genus.

Genera in roman type = non-Artiodactyl; in () = synonym. [-S.A.] =
South American; [-E.H.] = Eastern Hemisphere.

(Aftonius), 37, 540, 548-549, 552
Alces, 11, 33, (188), 189-190, (193), 195-196, 198, 200, 204
Aletomeryx, viii, (xxviii), 4, 10, 24, 27, 29, 33, 40, 42, 45-47, 49, 50-51, 55-58, (60),

(61), (62), (64), 67-69, (70), 72, 80, 128, (146), 147-149, (150), 152-153, 154-
155 (species listed), *156-163, 167-169, 173-174, 176, 185-186, 218-219, 252-
253, 256, 265, 280, 447, 474

(Allomeryx), 29, 39, 633-635, 637
[Antilope, S.A.], 267
[Antifer, S.A.], 34, 205
Antilocapra, 12-14, 23, 24, 27-28, 36, 45, 109-110, 143, 152, 265, 281, 283, 313-314,

316, 474-476, 489, 508-509, 512, 521-522, 524, 526-528, 531-533, 534, 535-537,
541

(Aplocerus), 546

Barbouromeryx, viii, 10, 24, 30, 32, 40, 42, 45-46, 49, 55-56, 58, (62), (64), 68-69,
(70), 72, 107, (108), 124, 127-128, 129 (species listed), 130, *134, 136, 147, 159,
163, 168-169, 173, 175, 183, 187, 256, 261, (262)

Bison, 13, 15, 23, 28, 37, 539-541, 559, 567-568, 572-574, 575, 576-578 (species
listed), 579-593

[Blastocerus, S.A. ], 34, 198, 205-206, (207), 208 (species listed), 209
Blastomeryx, vii, viii, 3-4, 11, 22, 25, 28-29, 34, 40, 43, 58, (60), (61), 67, 82, 106,

110, 114, 123, 128, 134, 140, 149, 152-153, 159, 161, 165, 215, 217-219, 220,
(222), (223), 224-225 (species listed), 226, 228-230, 232, 234, 237, *238-242,
244, 246-248, 251-252, 255-256, 258, 265, 289, 449, 620

Bo6therium, 28, 37, (538), 540, 556557, 558 (species listed), 559, 561, 564-*565, 566
Bos, viii, 37, 540-541, 563, 565, 567-569, (571), 576, 578-580, 582, 587-589, 593
Bouromeryx, 30, 32, 42, 45-46, 48, 49, 50, 54-57, 58, (62), (64), 68-69, 77, 80, 93-94,

111, (113), 115, 123-124, 126, 127, 128-129 (species listed), *130-134, 153,
168-169, 175, 183, 656

(Calops), 29, 38, 595, 597, 602, 608, 610, 613, 631
[Camelomeryx, ?Hypertragulidaje, 28
[Capreolus, E.H. ], 190
("Caproceros"), 36, 523
Capromeryx, 12, 29, 36, 349, (468), 470, 476, (465), 487, 489, 505, 507, 512, 517, 619,

(520), 521-522, 523 (species listed), 524, 526, 527-*528, 529-531, 535-537
(Cariacus, and see Odocoileus), 28, 152, 197
Ceratomeryx, 29, 36, 476, 524, 526, *533-534
Cervalces, viii, 11, 29, 33, (188), 195, 196, 198, 199 (species listed), 203-204
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(Cervavus), 77, 82, 83
[Cervulus, E.H.], 10, 15, 27, 33, 40, 50, 190, 282; synonym: 48
Cervue, 11, 23, 27-28, 33, 90, 100-101, 105, 152, (188), 189-190, (193), (194), 196,

196-198, 199 (species listed), 200, 204, 206, 214, 282, 293-294, 339, 361
Cordillerion, 205
Cosoryx, viii, 4, 7, 12, 14, 24, 26-29, 35, 92, 152, 161, 265, (266), 267, 269, 271, (272),

(273), 276, 277, 278-279, 282-289, 291, 292-294, 295, (304), (305), (306), (307),
(308), (309), (311), 313, 315-316, 318-319 (species listed), 320, 322-323, 328,
330, 334-336, 338-*340, 341-354, 356, 359, 372-373, 377, (379), 382-383, 384-
386, 388-397, 401, 406-413, 414, 415-421, 423, 428-429, 434, 437-438, 443-444,
445, 447-450, 452, 456-458, 460-463, (467), 475

Cranioceras, vii, (xxviii), 3, 10, 14, 22, 25, 27, 29, 32, 40-41, 43, 45-46, 47-48, 49,
52-53, 56-57, 58, (60), (61), (63), (64), (65), 67-69, (70), 72-73, (74), 75-77,
(78), (79), 80, 81-*82 (species listed), 83-97, 100, 104, 110, 121, 127, 133, 138,
140, 143, 152, 169, (170), (171), 172-173, 174, 175-179, 182-183, 185, 315, 607

Cuvieronius, 205
[Cyclopidius, Oreodontidae], 596

[Dama, E.H.], 191, 200
(Dicranocerus), 36, 523
(Dicrocerug, E.H. in part), synonyms: vii, 48, 92, 152, 234, 291, 315, 323, 329, 339,

356-357, 370; not synonyms: 27, 33, 40, 50, 148, 282, 287
Dinoceras, 609
[Dorcatherium, E.H.], 620
[Dremotherium, E.H.], 11, 251
Drepanomeryx, viii, (xxviii), 10, 29, 32, 42, 45-46, 49, 50, 56-58, (70), 72-73, (79),

137, 138 (species listed), (139), *140, 153, 175
Dromomeryx, vii, viii, (xxviii), 10, 14, 22, 23, 24-25, 27-29, 32, 40-41, 45-46, 48,

49, 50, 53, 56-57, 58, (60), (61), (63), (66), 67-68, (71), 72-73, 75-77, 95, 97,
99-102, 105-106, 107, (108), 109-110, 111 (species listed), (112), (113), *114,
115, 116-123, 127-128, 131-134, 137, 142, 144, 154, 169, (170), 172, 174, 175-
177, 179-182, 184, 219

(Dyseomeryx), 77, 82, 140, 147, 149, 152-153, 159-161, 165, 219

[Elaphodus, E.H.], 190
Elephas, 196
Eotylopus, 615, (617), 649-650, 653
Equus, 197
Euceratherium, 28, 37, 540-541, 548, 549-*550 (species listed), 551-554
Eucervus, 33, 198

[Gazella, E.H.], 547
(Gidleya), 37, 540, 560
[Giraffa, E.H.], 24

(Haplocerus), 546
Hayoceros, 12, 30, 36, (468), 470, 476, 489, 508, 512, 519, (520), 521-522, 524 (species

listed); 526-528, 531, .532-535, 537
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Heteromeryx, 28-29, 39, 618, 621, 622, 625, *632, 643
[Hippocamelus, S.A.], 34, 205, 206
Hysenarctos, 8
[Hydrelaphus, E.H.], 190
[Hyemoschus, E.H.], 14, 22, 620
Hypertragulus, 22, 29, 39, 252, 615, (616), 618, 619-621, 622, 633, 634 (species listed),

*635-639, 641, 643-644
Hypisodus, 4, 29, 39, 615, (616), 618, 619-621, 633, 639, 644, *645 (species listed),

646-647, 656, 658

Ilingoceros, 7, 12, 22, 29, 35, 268, (468), 469-470, 471-472, 476, (479), 480, 481
(species listed), (485), 487-488, 490-*491, 492-493, 495, 500, 511, 513, 515

[Leptauchenia, Oreodontidae], 635, 645
Leptomeryx, 11, 14, 23, 24, 28-29, 39, 252, 265, 596, 615, (616), (617), 618, 619-622,

623-624 (species listed), 625-626, *627-634, 639, 643, (654)
(Leptotragulus), 653
[Leptotherium, S.A.], 267
(Idops), 37, 540, 560
Longirostromeryx, 10-11, 22, 25, 30, 34, 43, 215, 217-218, 220, (221), (222), (223),

224 (species listed), 226, 227-228, *230-236, 246-247, 251-252, 265, 316, 447,
449, 496

Mach.romeryx, 11, 24, 29, 34, 43, 215, 219, 229, (250), 251-252, 253 (species listed),
*254, 260, 450

Mastodon, 196
Matthomeryx, (xxviii), 10, 30, 32, 42, 45-46, 50, 57-58, 82, 137, 138 (species listed),

(139), 140, *141, 175, 182
[Mazama, S.A.], 34, 190, 205-206, 545
Megalonyx, 197
Merriamoceros, (ii), vi, 30, 35, 269-271, (285), 287, 291, 294, 295, (302), (303), 318

(species listed), 322, *332-333, (371), 373, 387, (434), 435, 437, 441, 450, 452, 455
Meryceros, 7, 12, 14, 22, 23-27, 30, 35, 218, 265, 267, 269, (270), 271, (272), (273),

(274), (275), 276-277, 278-281, 283, 286-288, 292-293, 294-295, (302), (303),
(310), (311), (312), 313, 315, 320-321 (species listed), 322, 334-335, 338-340,
354-*361, 362-370, 372-373, 377, (378), (379), 382-383, 384-392, 397, 406,
412-414, 418-419, 420-428, 435-436, 437-443, 445, 448-449, 452-453, 457,
463-466, 470, 474, 521

Merycodus, vii, viii, 28-29, 149, 152, 238, 249, 252, 269, 276, 282-283, 285, 287, 289,
291-292, 294, 314-316, 319, 328, 332, 334, 339, 344, *345, 346, 348-351, 353,
367, 370, 372, 406, 408, 418, 428, 474, 505, 507, 528

[Metoreodon, Oreodontidce], 23
[Micromeryx, E.H.], 11, 34, 40
[Morenelaphus, S.A.], 34, 205
[Moschus, E.H.], 11, 34, 40, 190, 217, 218
[Muntiacus, E.H.], 190

Nanotragulus, 29, 39, 153, 615, (616), (617), 618, 620-621, 633, 638, 639-640 (species
listed), *641 643
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(Neomeryx), 521
Neotragocerus, 13, 28, 37, 83, 140., 500, 539-540, (542), 543, 543, *544 (species listed),

545, 607

Odocoiteus, 11, 27, 33, (188), 189-190, (192), (193), (194), 195, 196-198, 199 (species
listed), 200-202, 205-206, 214, 265, 283

Oreamnos, 13, 15, 22, 23, 28, 37, (538), 539-540, 541, (542), 543, 545-546
Osbornoceros, (ii), 7, 12, 30, 35, 268, 468-469, 470-473, 476, (478), 481 (species listed),

(484), (485), 487-488, *490-491, 493, 495, 511, 513-515
Ovibos, 15, 28, 37, (538), 540, 541, 548, 556, 557 (species listed), *559-562, 564-565,

576
Ovis, viii, 15, 23, 28, 37, (538), 540, 541, (542), 543, 545, *554-555, 576
[Ozotoceros, S.A.], 34, 205

(Palaomeryx, E.H. in part), synonyms: 92-93, 106-107, 111, 114-115, 117, 132-
133, 144; not synonyms: 4, 10, 40, 45, 56-57, (65), 69, (70), 72, 90, 110

[Palweoodocoileus, S.A.], 34, 205-206, (207), 208 (species listed), 209-214
Parablastomeryx, (ii), 3, 11, 22, 24, 30, 34, 43, 45, 128, 135, 152, 156, 186, 190, 215,

(216), 217-219, 220, (221), (222), 225 (species listed), 226, 227, 229-230, *243-
246, 249, 251-252, 256, 261, (262), 265, 447-448, 623-625, 632, 651

[Paraceros, S.A.], 34, 205
Paracosoryx, vi, 24-25, 30, 35, 265, (266), 267, 269, (270), 271, 277, 279-280, 282,

284-289, 292-293, (306), (307), (309), (311), 315-316, 319-320 (species listed),
322, 332, 334, 336, 338, 341, 343, 347-*351, 352-354, 368, (371), 373, (378),
382-383, 386, 389-390, 412, 428-434, 435-436, 437-438, 443-445, 447-450, 452,
461-463, (467), 475

Paramoceros, 30, 35, 269, (270), 271, 277, 284-287, 291, 294, (300), (301), (302),
(308), 317-318 (species listed), 322-323, 327, 329-*331, 335, 351, 373, 384,
390-392, 397, 403, 410, 412-413, 419, 429, 435, 445, 447-448, 452, 455

Paratoceras, 13, 22, 30, 38, 595-596, 597, 602, 606, 608, *609, 615, (617), 649, 656
Pediomeryx, 29, 145
[Platatherium, S.A. ], 267, 521
Pliocerosi 7, 12, 15, 22, 24, 30, 36, 265, (266), 267, 268, 313, (379), 882, 391, 419,

428, 444-445, 449, (468), 469-470, 471-475, 476, (477), 480, 482 (species listed),
(484), (485), 487, 488, 490, 494-*495, 496-500, 506, 511, 513-517, 522, 529, 534

[Poibrotherium, Cameliclex, 653
Poephagus, 13, 28, 37, 567-568
Preptoceras, 28, 37 (538), 540, 548, 549-550 (species listed), 551-552, 554
Proantilocapra, viii, 12, 29, 36, 268, 445, 447, 449, (468), 469, 470, 474-475, 476,

(477), 480, 483 (species listed), 488, 490, *510-511, 513-514, 519, 521-522
Probarbouromeryx, 30, 32, 40, 42, 45-46, 49, 55-56, 58, (60), (61), 67, 107, (108),

127, 128, 129 (species listed), 130, *135-136, 173, 175, 184, 186, 265, 448
Problastomeryx, 30, 34, 43, 148, 215, 219, 229, 245, (250), 251, 253 (species listed),

254-*256, 257, 261, 265, 449, 624-625
Procoileus, 30, 33, 43, *191, (192), 195
Procranioceras, (ii), 3, 10, 22, 24, 30, 32, 40-41, 45-46, 47-48, 52, 56, 58, (62), (64),

68-69, (70), 72-73, (74), 75-77, (78), (79), 80, 81 (species listed), 84-85, *86-90,
94-95, 127, 133, 153, 169, (171), 173, 174, 175-179, 182, 185
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Prosynthetoceras, viii, 3, 9, 13, 23, 25, 30, (38), 82, 544, (594), 595-596, 597, (598),
(599), (600), (601), 602, 603 (species listed), *605-607, 647, (648), 656

Protobarbouromeryx, 10, 30, 32, 42, 45-46, 49, 55-56, 58, (60), (61), 67, 127, 128,
129 (species listed), 130, *136, 175

Protoceras, 13-14, 23, 24, 29, 38, (594), 595-596, 597, (598), (600), (601), 602, 605-
606, 608-609, *610 (species listed), 611-614, 615, (617), 619-621, 632, 649, 656

[Protomazama, S.A.], 206
[Protomeryx, Camelidwe], 653
[Protylopus, Camelidae], 653
Pseudoblastomeryx, 11, 24, 30, 34, 43, 58, 215, 219, 229, 244-245, (250), 251-252,

253-254 (species listed), *257-261, 265, 450, 619, 623-624
Pseudoceras, 14, 22, 30, 39, (222), 226, 243, 596, 647, (648), 649, *650 (species listed),

651-652
Pseudoparablastomeryx, 3, 11, 25, 30, 34, 43, 215, 217, 219, 220, (221), 226 (species

listed), 230, *244, (245), 246, 249
Pseudoprotoceras, 29, 595, 597, 602, 608, *614
[Pudu, S. A. ], 34, 205-206

Rakomeryx, 10, 30, 32, 41, (44), 45-46, 48, 53-54, 57, 58, (63), (65), (66), 68-69,
(71), 72-73, 97, (98), 99-100, *101 (species listed), 102-107, 169, (171), 172,
174, 175, 179-180, 182

Rakomylus, 30, 39, (654), (655), 656, 656, *657, 658
Ramoceros, vii, 12, 25-27, 30, 35, 252, 265, 267, 269, (270), 271, (272), (273), 276-

277, 278-280, 283-284, (285), 286-287, 289, 290-291, 294-295, (296), (297),
(298), (299), (300), (301), (302), (303), (308), 316, 317 (species listed), 318,
322-327, *328-333, 335, 360, 372-373, 877, 384-385, 387-392, 397, 399, 403,
406, 410, 412-413, 429, 437, 445, 447-455, 457, 475

Rangifer, 11, 15, 22, 34, 77, 92, 144, (188), 189-190, (193), 195, 196, 198, 200, 205-206
Rhynchotherium, 8
[Rupicapra, E.H. ], 545

Saiga, viii, 13-14, 22, 28, 37, (538), 539-540, 541, (542), 548, 546-547, 596
(Sangamona), 33, 197
(Scaphoceros), 561, 564
Simobison, 568, 577, 587
Sincltiromeryx, (ii), 10, 13, 22, 25-27, 30, 33, 42, 45-47, 50, 51, 54-56, 58, (60), (61),

(62), (64), 67-69, (70), 72, 80, 124, 131, 137, 147, (150), (151), 152, 153-154,
155 (species listed), 156, 162-*164, 165-169, 173, 176, 184, 187, 219

Sphenophalos, 29, 35, 268, 469-470, 472-473, 476, (479), 480, 481 (species listed),
490, 492-*494, 498-500, 513

Stelabison, 568, 577, 585-586, 591
Stenomylus, 14, 39, (654), (655), 656, 656-659, 659-*660 (species listed), 661-663
Stockoceros, 12, 30, 36, 267, 293, (468), 470, 474, 476, 500, 508, 512, 519, (520), 521,

522 (species listed), 524, *526-527, 531, 534-536
Subcosoryx, 25, 30, 35, 269, 271, 279, 285-286, 288, 292, (308), 318 (species lidted),

330, 334, *336-339, 373, 377, 388-397, 449, 452, 456
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Subdromoneryx, 30, 32, 40-41, 45-46, 49, 55-57, 68, (60), (61), (62), (64), 67-69,
(70), 72, 86, 99, 106, 109, 110-111 (species listed), (112), (113), 114-115, *123.
126, 130-131, 133, 169, (171), 172-173, 174, 175-177, 179-180, 182-183, 185,
187

Submeryceros, 25, 30, 35, 269, 271, 285-289, 293, 294, (302), 321-322 (species listed),
354, 368, *370-371, 373, 377, (378), 382, 390-392, 403-404, 406-407, 412, 428-
429, 433-434, 445, 450, 453, 467

Subparacosoryx, 30, 269, (270), 271, (272), (273), 277, 284-286, 288, 292, (310), 313,
315, 319, 320 (species listed), 322, 334, *353, 359, 373, 389-390, 428, 430-432,
449, 452, 461-463

Superbison, 28, 37, 540, 541, 567-568, (570), (571), 572-574, 575, 576-578 (species
listed), 579-584, 586-592

Symbos, 28, 37, 540, 556-557, 558 (species listed), 560-*564
Syndyoceras, 13-14, 29, 38, (594), 595-596, 597, 602, 606-607, *608, 614, 615, (617),

656
Synthetoceras, 3, 9, 13, 15, 22, 24-25, 29, 38, 595-596, 597, (599), (600), 602, *603

(species listed), 604-606, 608, 614-615, (617), 647, (648), 649, 656

Tapirus, 197
(Taurotragus), 37, 540, 548-549, 552-553
[Tetraceros, E.H.], 26
Tetrameryx, 29, 36, 197, 470, 476, 519, (520), 521, 523-524 (species listed), 526-527,

*531-532, 534-537
("Tetramoceros"), 36, 523
Texoceros, 7, 22, 25, 30, 36, 142, (171), 174, 268, 288-289, 313, 315, 444, 469-470,

474, 476, (477), 480, 482-483 (species listed), (484), (485), (486), 487-490, 495,
500-*501, 502-509, 511, 513-514, 517-518, 521-522

(Tragoceras), 500
[Tragulus, E.H.], 190, 251, 620, 639
Triceratops, 576
(Trimerodus), 627, 629

Yumaceras, viii, 10, 22, 25, 30, 33, 42, 45-47, 50, 54, 57, 58, (66), (71), 72-73, (79),
(141), 142, *143 (species listed), 144-145, 154, 169, (170), 172, 174, 176, 182,
184-185
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