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A Miocene Mammalian Fauna from Beatty
Buttes, Oregon
INTRODUCTION

Fossil mammalian remains were first discovered in tuff beds of the Beatty
Buttes area in 1938 by Dr. Warren D. Smith and Lloyd Ruff, of the University
of Oregon. Shortly thereafter, the occurrence was brought to the attention of
Dr. Chester Stock by Dr. Smith. During the summer field seasons of 1940 and
1941 collecting parties from the California Institute of Technology examined
the region and obtained much additional material.
The original locality at Beatty Buttes lies approximately 22 miles southwest
of Blitzen, Oregon, and nearly 100 miles south of Burns, Oregon (see map,
fig. 1). Here the tuff beds in which the fossil mammals are found border the
north side of the volcanic cone of Beatty Buttes. Most of the material was collected in an area lying approximately 5 miles from the highest point of the cone
and nearly due north of it. At a second locality, here designated Corral Buttes,
occur fossiliferous deposits that are unquestionably like those exposed at Beatty
Buttes. Fossils were discovered in these beds by K. A. Richey and J. C. Stock
in l94L Corral Buttes lies approximately 20 miles northwest of Beatty Buttes.
The author is indebted to Dr. Chester Stock not only for suggesting the problem, but also for valuable advice and criticism during the progress of the study.
The field party of 1940 was under the supervision of Robert Leard, and that of
the following year was led by K. A. Richey. The assistance and advice kindly
given by E. L. Furlong and K. A. Richey are deeply appreciated . Dr. Robert W .
Wilson furnished information which aided in the identification of some of the
fossi l rodents. Dr. W. D. Smith, who is familiar with the geology of the region,
made many helpful suggestions. The illustrations were brought to finished
form by David P. Willoughby.
PREVIOUS

wORK

IN REGION

Geological investigation in southeastern Oregon has been for the most part
of a reconnaissance type. Only a few areas have been mapped in detail geologically. In many insta nces even base maps are difficult to obtain.
Following an account in 1927 of the geology of Steens Mountain by W. D.
Smith, Fuller in 1931 published the results of a study of the sequence of volcanic
rocks in this region and included information regarding the geologic relations in
the surrounding area . A paper by Piper, Robinson, and P ark ( 1939) is concerned with the water resources of Harney Basin and sets forth the geology of
the region about Malheur Lake, north of Beatty Buttes. In a much earlier
paper, Waring ( 1908) considered the geology and water resources of an area
II5
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FIG. r. Map showing the location of Beatty Buttes and Corral Buttes in relation to known
fossil vertebrate localities in southeastern Oregon and in Nevada.

adjacent to Lake Abert and west of Beatty Buttes. Russell ( 1928) reported on
the geology of the Warner Range in northeastern California.
Vertebrate remains of Miocene age were recorded from Sucker Creek, Oregon,
by Scharf ( 1935); from Skull Springs, Oregon, by Gazin ( 1932) ; from the
Mascall formation, Oregon, by Merriam (1907), and from Virgin Valley,
Nevada, by Merriam ( 1911); from the Payette formation, Idaho, by Buwalda
( I924); and from the Upper Cedarville formation, California, by Russell ( 1928).
Fossil floras are known from the Alvord Creek formation (Fuller, 1931),
Upper Cedarville formation (Russell, 1928), Payette formation (Chaney, I922) ,
and Mascall formation (Chaney, 1925).
GEOGRAPHICAL AND GEOLOGICAL RELATIONS

Beatty Buttes is a volcanic cone rising to a height of 79I6 feet above sea level.
It stands several thousand feet above a broad alluvial plain which is bordered
on the east by the high Steens Mountain and on the west by the Hart Moun-
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tains. The climate of the area is arid and most of the vegetation is of a grassland
and brush type. One of the largest of the few remaining herds of pronghorn
antelope roams these plains. Other characteristic members of the animal community are the coyote, jack rabbit, and rattlesnake.
The fossil specimens were found in a series of acidic tuffs which form small
buttes of the order of 100 to 150 feet in height surrounding the base of the main
volcanic cone. Alluvial terraces composed of obsidian cobbles commonly cap
these buttes, though near the volcanic cone itself basic flows cap the tuff beds.
These flows apparently were extruded from the cone. The glass and pumice
fragments of which the tuff is predominantly composed has an index of refraction ranging between 1.48 and 1.50. This would indicate a silica content of
approximately 70 per cent (George, 1924).
The tuff beds show only slight deformation. Southerly dips of 5 to 8 degrees
were the greatest divergence from the horizontal observed by the author. Elevation of the strata since the obsidian terraces were deposited has resulted in dissection of the tuff beds, forming the badlands in which the fossil material is
exposed.
On the basis of a flora obtained from the Alvord Creek beds in Steens Mountain, Chaney (Fuller, 1931) believed that a correlation between these deposits
and the Mascall formation was possible. This would likewise suggest a correlation with the Beatty Buttes horizon, since the fauna from the latter is nearly
related to the Mascall assemblage. The Alvord Creek beds, however, lie below
the Steens Mountain basalt, whereas the Beatty Buttes ruffs appear to rest on
these basalts. This relation may be explained on the assumption that the
resemblance between the floras of Alvord Creek and Mascall reflects in the
main similar ecologic conditions without necessarily indicating an exact time
equivalence. On the other hand, the extrusion of the basalt series may not have
required a long time. Perhaps the fossiliferous deposits at Beatty Buttes are to
be correlated with a higher part of the Mascall formation rather than with the
plant-bearing Alvord Creek beds.1 Russell ( 1928) described the Upper Cedar~
ville formation from \Varner Valley to the west of Bearty Buttes and stated that
a fossil flora from it was regarded by Chaney as comparable in age to that of
the Mascall. Thus the Upper Cedarville formation may be closely related in
time to the Beatty Buttes horizon. Fos.sil vertebrates are known from the
Upper Cedarville formation near Alturas, California, but no list of mammals
has been published.
The stratification of the tuff beds does not suggest extensive fluviatile deposition, but rather an accumulation of the sediments in relatively quiet water or
subaerially, or possibly under both conditions. The fossil remains suggest exposure to the weather before burial, not only by their fragmentary state of
1 Since the above was written, Axelrod (in Chaney, Condit, and Axelrod, Pliocene Floras
of California and Oregon, Carnegie Inst. Wash. Pub. 553, r944) concludes that the flora
from the Alvord Creek formation is Lower Pliocene. The deposits would, therefore, be distinctly younger than those at Beatty Buttes, and this difference in age would imply a somewhat different interpretation of the geologic history of the region between the two localities.
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preservation, but also by the fact that a number of bones show the gnaw marks
of rodents. Many of the fragments have their edges completely rounded by
this type of attrition. Although evidence of rodent gnawing is often seen in
fossil materials, the frequency of occurrence of this type of marking at Beatty
Buttes suggests some specific cause. Absence of mineral salts in a region where
accumulation of volcanic glass was widespread may have forced creatures to
seek such materials in the scattered organic remains that were lying on the
ground before they were buried. Moreover, the rather common occurrence of
gnaw marks gives the impression that many rodents were present. Indeed, certain structures observed in the tuff beds may be the remains of rodent burrows
that were subsequently filled with volcanic ash.
LITHOLOGY

The following is a measured section of the rocks exposed at Beatty Buttes:

I.

Thickness
(feet)
35+

Basalt flows (estimated thickness) .

2. Stratigraphic distance between bottom of basalt and top of uppermost tuff

bed exposed (estimated thickness) .
25-30
3. Brown to gray-brown, tuffaceous silt. Top of the section not exposed
50
4. Brown, tuffaceous silt. Forms badland cliffs
ro
5. Tuffaceous silt grading from gray at bottom to cream or buff at top. Many
fossils occur in this unit. Usually exposed in badland slopes between cliffforming units
32
6. Light-tan to brown tuffaceous silt containing many pumiceous fragments.
Many fossils are preserved in this unit, especially toward the base. Forms
badland cliffs
IO
7. Brown to buff, tuffaceous silt
40
8. Coarse, greenish lapilli, or scoriaceous tuff. Base of section not exposed .
70
Total . . . . . .

. ... . .. . . .

.. .

.....

.272-277+

COMPARATIVE LISTS. OF MIOCENE FAUNAS FROM SOUTHEASTERN OREGON
BEA TTY BUTTES

SUCKER CREEK

SKULL SPRINGS

I nsectivora

Insectivore, possibly erinaceid
Carni vora

Amphicyon frend e ns Matthew

Canid ( ?) sp.

Canid ( ?) sp.

Amphicyon cf. fre ndens
Matthew
Amphicyon sinapius
Matthew or
cf. Pliocyon medius
Matthew
Tomarctus cf. brevirostri s Cope
Euoplocyon (? ) sp.
Canid (?) sp.
Hemicyon, n. sp .
Martes (Tomictis)
gazini Hall
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BEA'ITY BUTTES

Sciurus sp.

Liodontia cf. a lexa nd rae
(Fu rlong)
Mylagaulus cf. laevis Matthew

S UCKER CREEK

Rodentia
Sciurus (?) sp.

M ylaga ulu s cf. laevis
Matthew

Diprionomys (?) sp .

SKULL SPRINGS

Sciur us malheurensis
Gazin
Sciurus tephru s Gazin
Citellus ridgwayi
Gazin
Liodontia a lexa ndrae
(F urlo ng)
Mylagaulus cf. laevis
Matthew
Diprionomys (?)
orego ne nsis Gazin

Chalicomyid sp.
Oreolagus (?), n. sp.

Lagomorpha
Proboscidea
Mastodont sp.

Mast odont sp.

P erissodactyla
Archaeohippus cf. ultimus (Cope )
H ypohippu s near osborni Gidley
Parah ippus cf. avus {Marsh )
Merychippus isonesus (Cope)
Merychippus cf. campest ris
Gid ley
Merychippus sp.
Aphelops sp.

Oreodontid (?) sp.

Dromomeryx borealis (Cope )
Merycodus, possibly n. sp.
Merycodus sp. (?)
Camelid (?) sp.

Hypohippus near osborni
G idley
Parahippus av us {Marsh )

H ypohippu s sp.

Parahippus near
colorade nsis Gidley
Merychippus ison esus (Cope) Merychippus isonesus
(Cope)
Merychippus brevidontus
Bode
Rhinocerotid sp.
M oropus sp.

Rhinocerotid sp.
Cha licothere (?) sp.
Tapirid sp.

A rtiodactyla
Prosthennops (?) sp .
Ticholeptus sp .
Dromomeryx nea r borea lis
(Cope)
Merycodus cf. n ev~d e n sis
Merriam
Camelid (?) sp . a
Ca melid (?) sp. b

Platygonus (?) sp.
Ticholeptus (?) sp .
Dromomeryx near
borealis (Cope)
Merycodus ? sp . a
Merycodus ? sp. b

AGE OF FAUNA

The fossil vertebrate assemblage found at Beatty Buttes has much in common
with those collected in the Miocene deposits of Sucker Creek and Skull Springs,
Oregon. The similarity is so close that the three faunas appear to represent
nearly identical horizons. The genus Archaeohippus and an insectivore are the
only important members of the fauna from Beatty Buttes that do not occur in
the assemblages from Sucker Creek arid Skull Springs. The fauna from Beatty
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Buttes is likewise comparable to that from the Mascall formation, Oregon, and
that from the Virgin Valley formation, Nevada. Merychippus £sonesus,
Dromomeryx borealz"s, and Mylagaulus are conspicuously present in all these
five faunas. However, the assemblages from Beatty Buttes, Sucker Creek, and
Skull Springs show greater resemblance to that from Virgin Valley than they
do to the Mascall fauna.
Several fossil mammals found at Beatty Buttes are known from the Sheep
Creek beds of western Nebraska, and still others are present in the Lower Snake
Creek beds, which overlie the Sheep Creek horizon. For example, Archaeohippus and Amphicyon frendens are described from the Sheep Creek horizon, and
Mylagaulus laevis and Hypohippus osborni are present in the Lower Snake
Creek fauna. The presence of these forms suggests at least a broad time relationship between the Oregon fauna and the two assemblages from the Great Plains.
On the other hand, of the merychippine forms, only M. primus is recorded by
Matthew ( 1924) from the Sheep Creek beds, whereas at Beatty Buttes occur
several more advanced merychippines, suggesting an age slightly younger than
that of the Sheep Creek fauna.
A slight resemblance appears to exist between the Oregon fauna and that
from the Pawnee Creek of Colorado. In the latter occur Merychippus campestris,
Hypohippus osborni, and Aphelops megalodus. These mammals are tentatively
recorded from Beatty Buttes. The typical Pawnee Creek fauna is regarded by
Osborn ( 1918) as slightly more progressive than the Mascall. Simpson ( 1933)
considers the Pawnee Creek assemblage late Miocene in age.
Dougherty ( 1940) suggested an age for the Caliente fauna of California intermediate between the Mascall and the Sheep Creek, and further correlated the
Caliente with the upper Temblor in the marine section of the California Coast
Ranges. Merychippus isonesus is certainly more advanced than M. carrizoensz's
and indicates a slightly younger age for the fauna from Oregon.
Bode (1934) considered the Merychippus zone of the North Coalinga district
to be intermediate between the Mascall and the Barstow. It was likewise correlated by Bode with the V alvulineria californica zone or basal Monterey of the
California marine section.
Inasmuch as some of the fossil mammals from Beatty Buttes are like those
from the Merychippus zone, a correlation of the former horizon with the marine
Tertiary section of the California Coast Ranges is suggested. Thus, the assemblage from Beatty Buttes appears to represent a stage comparable in position
to at least a lower part of the V alvulineria californica zone of the Middle
Miocene as defined by micropaleontologists in the California marine section.
A discrepancy in these time relations becomes apparent, however, in that the
fauna from Beatty Buttes is nearly identical in age with the Sucker Creek and
Skull Springs faunas. These approximate in age the Mascall and Virgin Valley
faunas, and would therefore represent a stage in the upper part of the Miocene,
or Barstovian age, as defined by the committee of the Vertebrate Section of the
Paleontological Society of America (Wood et al., 1941).
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ENVIRONMENT OF FAUNA
The assemblage of fossil vertebrates represented at Beatty Buttes is not of
sufficient size and variety to warrant definite statements as to the environmental
~onditions which prevailed during its period of existence and accumulation.
Nevertheless, several suggestions seem worthy of mention.
The prevalence in a fossil fauna of grazing horses like Merychippus has often
been regarded as evidence suggesting the presence of grassland country. Caution is necessary in the use of a criterion of this kind in determining what the
particular kinds of environmental conditions were like during the past, for, as
Bode ( 1934) points out, horses with hypsodont dentitions live today in open
woodland co"untry in certain parts of the world. Supporting the view that grasslands were in existence in the region of Beatty Buttes is the presence of Merycodus, a grazing type of antelope. On the other hand, the mylagaulid rodents
and the genus Liodontia are often regarded as indicative of wooded areas, and
so are the brachyodont, browsing types of ungulates, such as Hypohippus and
Dromomeryx. Living rhinoceroses are found in regions which apparently include both grassland and open woodland, and the extinct Aphelops may have
occupied a similar environment. A combination of fauna! elements such as
that comprising the assemblage from Beatty Buttes suggests, therefore, variable
ecologic conditions in which open woodlands may have existed adjacent to
plains.
The Payette formation of Idaho is tentatively correlated with the Sucker Creek
horizon, and the latter in turn with Beatty Buttes. Although a Payette flora
has been described (Chaney, 1922) from localities approximately 200 miles to
the east of Beatty Buttes, what is known of the g<;ological history of the intervening areas does not invalidate the view that essentially similar climatic conditions
prevailed in southeastern Oregon and southwestern Idaho in mid-Tertiary time.
Chaney concludes from a study of the Payette flora that the humidity was lower
than that indicated by the Mascall flora. A similar climate may have prevailed
during the period of deposition at Beatty Buttes. The relatively fine-grained
character of the tuffs in which the fossil vertebrates are found suggests no great
relief in adjacent areas . Similar topographic conditions are suggested by the
Payette flora.
DEScRIPTIOJ\ OF FossIL MATERIAL
Insectivore, possibly erinaceid
(Plate 3, figure 9)
A part of a right mandible with M,-M;e , no. 3068, may represent an erinaceid in
the fauna from Beatty Buttes. Unfortunately, the specimen was lost before a complete description was made. One photograph of a lateral view and the following
notes are available as a record of this jaw fragment.
The cusps in the teeth in the Oregon specimen appear to be less prominent than
in Domnina gradata Cope, described by Patterson and McGrew ( 1937 ). They are
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not so high in proportion to the anteroposterior and transverse diameters of the teeth
as in D. gradata. M 3 is less reduced than in the latter form. These two feat ures,
lo w cusps and lack of red uction of M 3 , suggest that the specimen from Beatty Buttes
represents a more generalized type, and possesses to less extent the distinctive characters of soricids. This is significant since D . gradata is found in the Oligocene,
whereas the Beatty Buttes form belongs to the later Miocene. No. 3068 ce rtai nl y
does not show the pronounced features seen in Limnoecus tricuspis Stirton from the
Barstow Miocene of California .
In the following table the measurements of the Beatty Buttes specimen are compared with those of the holotype of Domnina gi-adata as given by Patterson and
McGrew.
Comparative measurements (in millimeters )
No. 3068
C. l.T.

D. gradata , no. 5353
F .M.N.H.

a2 .0
a2.0
al. 6

2.2
2. 1
1. 6

a2 . 0

2.4

Anteropost eri or diameter:

M1.

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

M 2··· · · · ·· ·· · ··· · ···

M, .

.. .

·· ·· · · · · · ······· · · · · ···

····· ·· ·· · · · ·· · ···· ··· ··· · · ····· · · ·· · ·
. ..... . . . .. . .. . ...... .. .

Depth of ram us und er M1 .

a, approxi mate.

Amphicyon frendens Matthew
(Plate 4)
A fragment of a right ramus with P 4 , M,, M 2 , and the alveoli for P 3 and M 3 , no.
3192, Calif. Inst. Tech. Vert. Pale. Coll., is referred to Amphicyon frendens Matthew.
M , in this specimen is larger than that of the cotype of Amphicyon sinapius, no.
9357, Amer. Mus. Nat. Hist., from the Middle Miocene Pawnee Creek beds of Colorado. The teeth of no. 3192 are also considerably larger than comparable teeth of A.
ref. to sinapius, no. 18258 A.M.N.H. (Matthew, 1924). A distinct difference between the Beatty Buttes specimen and no. 18258 is seen in the relation of depth of
mandible to height of crown (protoconid) of M,. In no. 3192 this depth immediately below M , is approximately three times the height of the crown .of the tooth.
In size of teeth and in depth of mandible, no. 3192 is more like the type of Amphicyon frendens, no. 18~)13 A.M.N.H. The teeth in the Oregon specimen are actually
slightly smaller than in no. 18913, and the hypoconid of M 1 is considerably smaller
in proportion to the protoconid in the former than in the latter. The protoconidparaconid blade tapers forward more than in the American Museum specimen, and
is directed slightly more toward the inner side. M 1 in no. 3192 approximates in
transverse diameter the comparable tooth in no. 376 C.I.T. of A. cf. frendens, from
Skull Springs, but has a higher shearing blade. M 2 resembles in size and proportions
the comparable tooth in no. 18913, but the notch between protoconid and hypoconid
is more shallow. The mandible in no. 3192 is slightly longer than in the type specimen of A. frendens, although shorter than in A. ref. to sinapius, no. 18258 A.M.N.H.
The convexity of the lower margin below the posterior end of M 2 is much more
pronounced in the type than in the specimen from Beatty Buttes.

A MIOCENE MAMMALIAN FAUNA FROM OREGON

123

Comparative measurements (in millimeters )
0. 3192
C. I. T.

M,, le ngt h from base of metaco nid to a nteri or end of tooth
M,, a nteroposterior diamete r . .
M,, transverse di a meter a t
posteri or base of metaco nid .
M,, transverse diameter across
notc h between paraco nid
and protoco nid ....... . . .. .
M,, height of protoco nid . . .
M. , an teroposterior diameter ..
M ,, transverse diameter at
notc h bet ween hypoconid
and protoconid ....... . .. . .
Le ngt h, a nterior end of P, to
posterior end of M 2 . . . . • . • •
Depth of ma ndibl e below protoconid of M, . . ..... ... .. .

Beatty
Buttes,
Oregon

~o.

376
C. l.T. A .frendens , A. ref. to .1. sinapius,
type,
sinapius,
cotype,
Sk ull
no. 9357
Spri ngs, no. 18913 no. 18258
Oregon A.M.N.H. A.M.N.H. A.M.N.H.

26.0
37. 0

25.5

17 .0

17 . 5

20.-1

a l 7.4

15 .0

15 .5
24.0
27.0

17 . 0
22.0

15. 7
27.0
30 .0

14 .6

14.3

a21 .0
a2 8 .0

25. 7

23.4

23.5

a34. 0

17 .5

19.6

85.5
50 . 0

a45.0

a83.0

a, app rox imate.

Can id (?) sp.
A fragmentary jaw, no. 3067 Calif. Inst. Tech. Vert. Pale. Coll., with only a part
of P 4 remaining of the dentition ,' is referred tentatively to the Canidae. The specimen approaches in size the jaw of the present-day Vulpes macrotis.
Comparative measurements (in millimeters)

Le ngt h, a nteri or e nd of alveolus for Pa to posterior end
of a lveolu s for Ma..... . ... . ... . ... .. . . . .. .. .. . . . .
P,, a nteroposterior diamet er .. ...... . ......... .. .... .
Depth of jaw below M 1 . . . .. . . . . . • . • . . . . . .• • . . . . .• . .

Canid (?) sp.,
no. 3067 C.I.T.

34.0
8.0
10 .8

Vutpes macrotis
Merriam

34.8
7. 8
9.9

Sciurus sp.
(Plate 3, figures 5, 6)
Several isolated upper teeth, nos. 3077A and 3077B, and two fragments of maxillaries with teeth, nos. 3076 and 3078, Calif. Inst. Tech. Vert. Pale. Coll., unquestionably represent the genus Sciurus, but incomplete preservation of the material prevents
specific identification.
The characters of the upper cheek teeth are well displayed in nos. 3077A and
3077B, for the crowns of these specimens are practically unworn. The teeth are
quadrate in shape and have four transverse lophs. The two outer lophs are less
prominently developed than the two inner ones. The inner lophs terminate exterrtally in pronounced cusps. In size the teeth are comparable to those in S. malheurensis, no. 129 C.I.T., described by Gazin ( r932) from Skull Springs, Oregon. The
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material from Beatty Buttes may represent that species. The teeth of Sciurus griseus,
a modern tree squirrel, are slightly larger than those of the Oregon fossil.
Comparative measurements (in millimeters )

M 1 , anteroposterior diameter .. . ..
M 1 , transverse dia meter. . .
...

Sciurus sp.,
no. 3077A C.l.T.

S . malheurensis,
no. 129 C. l.T.

no. 9601 C. l.T.

2. 2
2.7

2.4
2. 7

2.9
3.3

S . griseus,

Liodontia cf. alexandrae (Furlong)
(Plate 3, figures 7, 8)
A maxillary fragment, no. 3083, Calif. Inst. Tech. Vert. Pale. Coll., including P 3 ,
P4, M1, and a part of M 2 , seems referable to Liodontia alexandrae. Two lower premolars, nos. 3082A and 3082B, and several upper molars, nos. 3084A and 3084B, are
also present. An ante rior part of a skull with two incisors, no. 3087, is tentatively
referred to this species.
Miller and Gidley ( 1918) established the genus Liodontia on the basis of the characters displayed by Aplodontia alexandrae Furlong from the Thousand Creek and
Virgin Valley formations of Nevada. Gazin (r932) recognized specific differences
between the type specimen from the Virgin Valley Mirn;ene and the cotype from the
Thousand Creek Pliocene, and proposed for the latter the name Liodontia furlongi.
p• in no. 3083 from Beatty Buttes is comparable in size and in acuteness of mesostyle to the corresponding tooth in the type specimen of Liodontia alexandrae, no.
rr325, Univ. Calif. Vert. Pale. Coll., from Virgin Valley. A noticeable difference,
however, is the presence of seven enamel lakes on the occlusal surface of no. 3083,
whereas not more than four lakes are noted in individuals of Liodontia alexandrae
described from other Miocene localities. The teeth in no. 3083 are only slightly
worn, however, and this may account for the difference in number of lakes. The
three additional lakes are arranged along a line which passes approximately through
the mesostyle, dividing the tooth in half transversely.
The two lower fourth premolars, nos. 3082A and 3082B, have conspicuous anteroexternal folds, a feature which is considered characteristic of Liodontia alexandrae,
when seen in teeth of moderate wear.
Mylagaulus cf. laevis Matthew
(Plate 3, figures

r-r d,

2-2d)

Mylagaulus is represented in the collections from Beatty Buttes by approximately
25 isolated teeth. The majority of these specimens are enlarged fourth premolars.
The teeth from the Oregon locality are comparable in size to those of M. sesquipedalis
and M. laevis. The form from Beatty Buttes, however, shows distinct external flattening of the upper premolars, a feature typical of M. laevis, whereas in M. sesquipedalis the teeth are described as having a "regularly oval" occlusal surface. The teeth
from Beatty Buttes are also similar to those from Skull Springs which have been
referred to M. laevis (Gazin, r932) .
Features common to the specimens of P 4 from Beatty Buttes and Skull Springs
include the anteroexternal and anterointernal grooves, concave curvature of external
face along vertical axis, and presence of five to eight enamel lakes depending on
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stage of wear of crown. The lakes are elongated and are oriented roughly parallel
to the anteroposterior axis of the tooth. In several specimens the teeth taper anteriorl y.
The lowe r premolars from Beatty Buttes, no. 3070, Calif. Inst. Tech. Vert~ Pale.
Coll., are more extended anteroposteriorly than the upper premolars. Usually six
lakes are present, and the number is apparently more persistent with further wear
of the tooth than is the case with the number of lakes in the upper premolars. The
lakes occur in two rows of three each, one row having a position along the external
border and the other along the internal border. The rows are oriented parallel to
the anteroposterior axis of the tooth , but the elongation of indi vidual lakes is transve rse to this axis and the trends are anteroexternal.
Several isolated second upper molars, nos. 3072 and 3073, are in the collection.
Two upper molars of Mylagaulus have nearly equal transverse and anteroposterior
diameters. In diameter these teeth approximate half the size of the upper fourth
premolars. Five enamel lakes are present. The four large lakes are located at the
corners of a square. The fifth or smaller lake lies halfway between the two outer
lakes and closer to the outer wall. The individual lakes are extended in a direction
parallel to the anteroposterior axis of the tooth. Two molars, tentatively regarded
as of the lower dentition, have a circular outline of the occlusal surface, with lakes
numbering four in one and five in the other.
Several fragments of teeth and skeletal elements from Corral Buttes represent Mylagaulus. So far as can be determined from the scant material available, this form is
identical with that recorded from Beatty Buttes.
M easurements (i n milli meters) of teeth of Mylagaulus cf. laevis
Anteroposterior
Transverse diamet er
diameter
3069A, P' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7.9
9.8
3069B, P4 •••• •• • . . • • . . • • .• . • • • • • •• . • • • . • • • . • .
6.1
9.0
3069C, P•. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
7. 1
9.7
3069D , P 4 . . . . • • • • • •• ••. • •• ••• • . • • • • . • •• ••• • • •
5.4
9.0
Specimen no.

3070A, P,. . . . . . . . . . . . . . .
..... .. .......
3070B, P,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
3070C, P,. . . . . . . . . . . . . . . . . .
...... .....
3070D, P,. . . . ... ... .. . . . . .. .. .. . . . ..... .. .. .
3070E, P, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

5. 6

10 . 0
10.2

5. 1
4.8
5. 0

al0.4
9.4

3073A, M 2 . ••
3073B , M 2 .••

4.4
4.0

4.6
3 .8

• • • • • • •• • • • • • . •• • • • •• • •• • • •• ••• •
• •• • • .• •• • •• •.•. • .•. . • • •••••• .• •

5. 2

11. 9

a, approximate .

Diprionomys ( ?) sp.
A badly broken cheek tooth suggests a rodent similar to Diprionomys (?) oregonen sis, described by Gazin from the Skull Springs Miocene.
Oreolagus (?) n. sp.
(Plate 3, figures 3, 4)
3

2

A left maxillary with P -M , no. 3074, Calif. Inst. Tech. Vert. Pale. Coll., and a
right ramus with McM 2 , no. 3088, may represent the Ochotonidae. No. 3088 is

CONTRIBUTIONS TO PALEONTOLOGY

126

similar to Oreolagus nevadensis, described and illustrated by Dice ( 1917) from the
Virgin Valley Miocene, and to Sylvilagus ? sp., recorded by Hall (1930) from the
Fish Lake Valley beds of Nevada, and may represent a similar form. No. 3088 is
apparently an ochotonid rather than a leporid, for the anterior and posterior columns
of the teeth are joined by narrow connections and are not closely fused. In the upper
cheek teeth of no. 3074, however, the two columns are broadly united. The form
from Beatty Buttes is considerably larger than either Oreolagus nevadensis or Sylvilagus ? sp., but is smaller than Hypolagus vetus.
Descriptions of ochotonid material from the North American Tertiary are rare.
The specimens from Beatty Buttes probably belong to an undescribed species.

Measurements (in millimeters) of specimens of Oreolagus (?), n. sp.
. .6.4
Length of tooth row, P 3-M 2, no. 3074
.3.0
Greatest transverse diameter of M1, no. 3074 .. . ..... . .
. ....... 4.3
Length of tooth row, M1 -M 2 , no. 3088 .
. . .... .. . . . ......... .. .. .. ..... 1.9
Greatest transverse diameter of M1, no. 3088....
Archaeohippus cf. ultimus (Cope)
(Plate

2,

figures 4, 5)

A single upper tooth, no. 3061 Calif. Inst. Tech. Vert. Pale. Coll ., lacks the outer
wall. It is referred to the genus Archaeohippus and is compared with A. ultimus and
A. mourningi. The specimen appears to fall within the size range of teeth of A .
ultimus from the Mascall. It likewise resembles teeth of A. moumingi from the
Barstow Miocene, as well as teeth referred to this species and described by Bode
( 1933) from the north Coalinga district, California.
In no. 3061 the protocone is not so distinctly separated from the protoconule as in
the unworn tooth of the type of A. mourningi, probably because of greater wear in
the former. In other respects the two teeth are almost identical. The hypostyle is
well developed, and cement is lacking. Protocone and hypocone are enlarged and
conical in shape, thereby constricting somewhat the lingual entrance to the valley
between protoloph and metaloph. No crochet is present.
Fragments of two superior cheek teeth, nos . 3204 and 3203 C.I.T., were found
in the deposits at Corral Buttes and represent Archaeohippus. No. 3204, apparently
P 2 , is slightly larger than the tooth from Beatty Buttes. No. 3203 represents, as nearly
as can be determined, the same form as no. 306r.

Measurements (iii millimeters) of upper cheek tooth of Archaeohippus cf. ultimus,
no. 3061 C.l.T.
.13.5
Anteroposterior diameter
.13.0
Approximate transverse diameter
.. 11.0
Approximate height
Hypohippus near osborni Gidley
(Plate
3

2,

figures

J,

ra,

2,

w)

An unworn P , no. 3199, Calif. Inst. Tech. Vert. Pale. Coll., and a slightly worn
M 3 , no. 3063 C.I .T., represent the genus Hypohippus in the collection. No. 3199 is
similar to P 3 in the type specimen of Hypohippus osborni from the Middle Miocene,
Pawnee Creek formation . The only noteworthy differences are the presence in no.

A MIOCENE MAMMALIAN FAUNA FROM OREGON

127

3199 of a well developed cingulum at the base of the protocone, and a slightly smaller
:anteroposterior diameter. No. 3063 is comparable in size and in character of crown
to a specimen from Virgin Valley, described by Merriam as near H. osborni. In no.
3063 the hypoconid ridge is distinct from the metastylid, and an external cingulum is
only slightly developed. Specimens from Skull Springs and Virgin Valley identified
as Hypohippus are likewise similar to the tooth from Beatty Buttes.
A fragment of a ramus, no. 3198 C.I.T., with part of a lower premolar, collected
at Corral Buttes, represents apparently the same form as that found at Beatty Buttes.
The external cingulum in no. 3198 appears to be slightly heavier than in the latter.
Measurements (in millimeters) of teeth of H ypohippus near osborni

ps
no. 3199 C.I.T.
20.0

Greatest anteroposterior diameter
Greatest transverse diameter
Height of paracone
........ . . .
Height of metaconid

27.5

M3
no. 3063 C.I.T.
24.4
15.6

16.7
11.0

Parahippus cf. avus (Marsh)
(Plate

2,

figures 3, 3a)

Referred to Parahippus is a fragmentary and unworn M 1 or P 4 , no. 3064, Calif.
Inst. Tech. Vert. Pale. Coll. This specimen is similar to P 4 , no. 442 C.I.T., from the
Sucker Creek Miocene, which was identified as Parahippus avus by Scharf ( 1935).
It resembles also no. 19403, Univ. Calif. Vert. Pale. Coll., from Virgin Valley, identified as P. avus by Merriam. In no. 3064 the metaconid-metastylid pillar is prominent
and higher than the protoconid or hypoconid. An external cingulum is present.
Cement is entirely lacking. The comparatively large size and subhypsodont character of the tooth suggest a slightly more advanced parahippine stage than that of
P. avus.
Measurements (in millimeters) of M 1 ? of Parahippus cf. avus

Greatest transverse diameter .
Height of metaconid

. .16.9
. 14.4
Merychippus isonesus (Cope)

(Plate

2,

figures 6, 6a, 7, 7a, 8, Sa)

Most of the equme material from Beatty Buttes is referred to this species. It is
represented by a fragment of ramus, no. 3057, Calif. Inst. Tech. Vert. Pale. Coll.,
with M,-M;; inclusive, approximately 14 separate and fairly well preserved teeth,
and many tarsal and carpal elements .
.The upper teeth have medium high crowns. The radius of curvature of the external side approximates l to 2 inches. Cementation is variable, but is fairly heavy
in several specimens. The anteroposterior and transverse diameters of the crown are
often nearly equal. The fossettes are open internally in some instances, especially
in early stages of wear. The protocone and hypocone are of subequal or equal size,
with the hypocone usually slightly smaller and more flattened than the protocone.
In all specimens the protocone is distinct from the protoloph, but the pli protoconule
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is usually present. The hypocone in all but one specimen is joined to the metaloph,
although in P 2 this union is established by only a narrow isthmus.
Specimen no. 3052 is similar to P 2 in the type of M. isonesus, no. 8175, Amer. Mus.
Nat. Hist. The fossettes are open and have practically no plications. Hypocone and
protocone are entirely separate from protoloph and metaloph in at least the upper part
of the tooth.
Specimens 3049 and 3050 from Beatty Buttes are similar to M 1 of the type, no.
8175 A.M.N.H. In no. 3049 the crochet does not quite reach the protoloph and the
prefossette remains open toward the inner side by a narrow channel. The plications
on the border of the postfossette are not so complex as in the type specimen. A plication or style is present on the external enamel wall in the region of the hypostyle.
This feature is likewise prominent in no. 3047. The only appreciable difference
between no. 3050 and the type of M. isonesus is the presence in the former of a
slightly smaller number of plications on the anterior border of the postfossette.
A superior milk tooth, no. 3096 C.I.T., is brachyodont and lacks cement. This
specimen resembles a comparable tooth , no. 440 C.I.T., described by Scharf ( 1935,
4
p. 108), and a Dp and P 3 , no. 1500 C.I .T., described and figured by Bode ( 1934, p.
63). In no. 30¢ the protocone and hypocone each have a conical shape, a character
which Bode points out is distinctive of Merychippus isonesus.
The deposit of cement in the permanent teeth is apparently considerably less in
specimens from Beatty Buttes than in those from Skull Springs, Sucker Creek, or
Virgin Valley. Teeth in the present collection appear to be slightly larger than those
from Sucker Creek, and approximate more nearly in size those referred to M. isonesus
from Skull Springs and Virgin Valley.
Unfortunately, the lower dentition is represented only by the well worn teeth in
the fragmentary ramus, and by three practically unworn specimens. Two of the
latter are possibly milk teeth.
·
The species Merychippus isonesus is known from the deposits at Corral Buttes by
several separate teeth, including a fragment of a milk tooth, and also by isolated
carpal and tarsal elements. The teeth resemble those collected at Beatty Buttes in
stage of development.
Measurements (in millimeters) of teeth of Merychippus isonesus
Specimen no.

3047, P• ... . ..... . ..... . ....... .
3049, M 1 . . . . •.• . . . . • . . . . . . . . . . .
3050, M 1 . . . . . . . . . . . • • • . . • . . . . . .
3051, P 2 . . • . .• • • • . • . . • • . • • . . • . • •
3052, P 2 . • . . • .. ••• . . • . . • . . • • •• • .
3056, Ms . . ....... . ............ .
3057, M1 . . • . . • • • . . • . . • . • • . . • •• •
3057, M2 .. .... .. . . ... ....... . . .
3057, Ms .......... .. . . ........ .
3091, M 2 •••• . • ••• • • • • • . • • ••• . ••
3092, M 2 . •• • ••• • . • • • . • .• • • • • • • •
3093, M 1 • • . • • • . • . • . . . . . . •. •••••
3094, M 1 . . . . • . . . . • . . . . . . • . . . . • .
3095, P 2 • . • • • . • • . • • . • . . • • • • • • • • •
3096, Dp' ...................... .

An teroposterior Greatest transverse
diameter
diameter

21.8
21. 3
20. 7
25.0
23 .0
25.0
17.0
17.3
24.0
21. 0
20.8
22.0
22.0
25.0
20.0

20.5
20 . 0
20.5
16 . 5
16.0
9.8
....
11. 0
12.0
20.0
17.0
21. 0

....
15 .0
19 .0

Approximate
height of crown

30
29
21
28
23
16
10
9
10

30.5
27
31
34
23
15
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Merychippus cf. campestris Gidley
(Plate r, fi g ures r, ra, 2, 2a, 3, 3a, 4, 4a)

A single P<, no. 3084, Calif. Inst. T ech. Vert. Pale. Coll., and two lower cheek
teeth, nos. 3 055 and 3062 C.I.T., P,: and M 1 respectively, differ from comparable
teeth of M. isonesus but resemble those of Merychippus campestris and M. sejunctus
from the Middle Miocene, Pawnee Creek beds. No. 3084 is larger th an p • in the
type of M. sejunctus, no. 8291, Amer. Mus. Nat. Hist., and is smaller than the comparable tooth in the type of M. campestris, no. 9096 A.M.N.H.
Comparative measurements (in millimeters)
S pec im en no.

An teroposte rior
dia met er
3084, P • ...... . . . .... . . . ..... . .. . . ... .
21 . 0
3055 , P3 . . . .. ......... .. • .. ....•. . .. ·.
20 . 8
3062, M 1 •• •• •• •• . • • • • • • • • • • • • •• • • • • ••
21.1
No. 3207

C. I.T.
Anteroposte rior dia meter:

P' . . ......... .. ... .... .... . . . ... . .. . .
p2 _..... .. .. . . ...... .......... .... . . .

P3. .. . . . . . . . ... . ... . . . . . ... .. . . .. ... .
P'. .... . .. .. . .... . .. ... .... .... . .. . . .
M' .... . . . ...... . . ... . . . . . . .... . . . .. .
M• ... . ... . ...... .. .. .. ... . .. .. .... . .
M3 . ......... . . . .... ... . ...... . .. . .. .
Le ngth, P 2- M 3.. . .. . . . . . . . . . . .. .. . . ... . .
Anteropost erior dia met er:
P2... . . . ...... . ... ... .... .. . . . ... .. . .

P3.. . . . .. . . . ....• . ..... .. ... ... . .. ...

P, .' .. .. . .. . .. ..... . . . ....... ... . . .. . .
M1 . .. .. . . . . .. . .. . .. . .. . . . .. .. ..... .. .
M •. . ...... . ... . . . .. . ....... .. .. .. ... .
M3 ·· · · · .... . .... .... .. .. . . ..... . ... . .
Le ngth, P2-M3 .. .. . ... .. . . . .... . ... . .. . .

Transverse
dia met er
24 . 0
13.0
11.1

Af. campestris,
type, no. 9096
A.M.N.H.

A pproxima t e
he ight
24
22
20

NI. sejunctus,
type,no.8291
A.M.N.H.

14.0
25 . 3
22 . 6
20.2
19.8
20.2
20.1
131. 0

27.8
23 . 3
23 . 3
20.8
22 . 0
21.4
135.4

23 . 9
19.0
18 . 9
17.0
18 . 0
20 . 6
117 . 0

25.0
20.0
19.1
20 . 8
21. 8
22.5
131. 0

26.3
21.1
19 . 0
23 . 0
22.8
22 . 8
134 . 0

24 . 2
17.0
16.8
18.5
18.5
18 . 8
113 . 5

Jn no. 3084 the protocone and hypocone are joined and there is a small enamel lake
at the inner end of the postprotoconal valley. The fossettes have simple borders, and
a moderate deposit of cement is present. A pli caballin is present in the specimen
from Beatty Buttes and in the type of M. campestris, but is absent from the type of
M. sejunctus. Jn M. campestris and M. sejunctus the metastyle and parastyle are
directed more anteriorly than in the specimen from Beatty Buttes. In the latter these
styles project at nearly right angles to the anteroposterior axis of the tooth crown.
Two lower teeth are tentatively assigned to M . campestris. P 3 , no. 3055, is similar
to a comparable tooth, no. 8273 A.M.N.H., that has been referred to M. sejunctus
(Cope). M ,, no. 3062, resembles M 1 , no. 8273 A.M.N.H. The two teeth in the collection of the American Museum are more heavily cemented than any of the merychippine specimens in the collection from Beatty Buttes. Likewise the transverse
di ameter exceeds that in lower teeth of Merychippus from this locality.
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Remains of a single individual of Merychippus, no. 3207 C.I.T., which include a
fragmentary skull with complete set of worn teeth, a left ramus with cheek teeth,
and scattered skeletal elements, were collected at the Corral Buttes locality. The
upper cheek teeth in no. 3207 are similar in enamel pattern to the type of M. sejunctus, no. 8291 A.M.N.H., but the tooth row is somewhat longer. No. 3207"'approaches
M. campestris, no. 9096 A.M.N.H., in size. The lower cheek teeth in no. 3207 are
similar to those of the type of M. campestris.
In the stage of wear seen in no. 3207, protocone and hypocone are joined to metaloph and protoloph. The plications on the fossette borders are also greatly simplified.
A hypostyle is present in M 2 and M 3 of no. 3207, but is absent from the remaining
teeth. These characters have probably been acquired through wear of the occlusal
surface. A small accessory style, immediately anterior to the protocone, is present
in M1 of no. 3207.

Merychippus sp.
(Plate r, figures 5, 5a)
An unworn M 3 , no. 3054, Calif. Inst. Tech. Vert. Pale. Coll., has a considerably
longer crown than do the merychippine teeth already described from Beatty Buttes.
The specimen may belong to a distinct" species. No. 3054 compares in height of
crown with M. paniensis, no. 8255, Amer. Mus. Nat. Hist., from the Pawnee Creek.
An unworn M 3 , no. 3202 C.I.T., from Corral Buttes undoubtedly represents the
same spe~ies as no. 3054 from Beatty Buttes.
Measurements (in millimeters ) of M 3 of Merychippus sp.
Specimen no.

An teroposterior
diameter

3054...... . ................. . ......
3202 ........ . ..... .. ........... .. ..

24.0
24.0

Transverse
diameter
9.1
10. 2

Approximate
height
31

34

Aphelops sp.
(Plate 5, figures r, 2, 2a)
Two slightly worn lower teeth, nos. 3085 and 3207, Calif. Inst. Tech. Vert. Pale.
Coll., are referred to the genus Aphelops. In size and in degree of brachyodonty
these specimens resemble Aphelops megalodus from the Snake Creek beds of Nebraska and the Pawnee Creek beds of Colorado.
According to Matthew, the three genera of rhinoceroses of the Middle Miocene,
namely Aphelops, Peraceras, and Teleoce1·as, are not readily distinguished. The dentition of Teleoceras is slightly more hypsodont than that of Aphelops, and in this
character the material from Beatty Buttes is more like the latter genus.
A single upper cheek tooth of Aphelops, no. 3206 C.I.T., and scattered skeletal
fragments referred to this form were obtained at the Corral Buttes locality. The
tooth is well worn, but appears to have been moderately short-crowned. The antecrochet is usually the only accessory crest in molars of A. megalodus, and in this
specimen shows slight development. The posterior valley on the tooth crown is
closed and thus suggests a form more advanced than A. megalodus. This feature,
however, may be due to the advanced stage of wear.
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Measurement s (in milli meters) of teeth of Aphelops sp.

Specimen no.

Anteroposterior
diameter
3206, P ?... . . . . . . . .. . . .. • ... . . . . . . . ....
49
3207, M 1 ? . . . . ... . ..... . .. .. . . .• .. . ... . . . . .
51
3085, M,? . .... ... ..... . . ...... . ......... .
49
4

Transverse
dia meter
58
33
28

Greatest
height
25
30
33

Oreodontid (?) sp.
No fossil remains of oreodons are certainly identified in the collection. An enamel
fragment from Beatty Buttes may belong to this group of artiodactyls.
Dromomeryx borealis (Cope)
(Plate 6)
The only fairly well preserved skull of a fossil mammal from Beatty Buttes belongs
to Dromomeryx. This specimen, no. 3060, Calif. Inst. Tech. Vert. Pale. Coll., includes enough of the cheek-tooth series to permit satisfactory comparisons. The
skull is considerably crushed and distorted, and only the basal parts of the horns are
preserved. A single M," no. 3065 C.I.T, is also present in the collection.
~Measurements (i n millimeters) of Dromomeryx borealis
Anteroposterior Transverse
Approximate
dia meter
diameter
Tooth wear
height
3060, M 3 . . • . . • . • ••
23
24
11
Worn
3060, M 2 ••• • . • • • • .
21
23
9
Worn
3060, M1 . . . • . . . . • .
18
a21
8
vVorn
3060, P<. . . . . ... . ..
14.5
17
7.5
Worn
3060, P 3 .• . . . • . . . • •
17
16
7
Much worn
3060, P 2 •• ••• .•• • •.
12.5
3
Much worn
3065, M, .. .. .. . ...
32.5
15
13.5
Only slightly worn

Specimen no.

Dimensions (no. 3060)
Length of preserved part of skull . .. .. .... . .. . .
Width measured at outer surface of M2 .
Length of upper cheek-tooth series . . . .. . . . ..... . . .
Length of upper premolar series .
Length of upper molar series .. . ... .... ... ..... . . . . . . .
a, approximate.

Approximate
measurement
397
86
104
44
60

Skull. The description of the skull of Dromomeryx borealis as given by Douglass
( 1909) applies well to the present specimen. In brief, the skull of Dromomeryx from
Beatty Buttes is characterized by a rather long, narrow facial part. The mid-point
between the extreme anterior end and posterior end of the skull coincides approximately with the anterior border of the orbit and the posterior end of the molar series.
Anterior to the orbits are prominent fossae or pits in the facial part of the maxillary.
These are not present in no. 827, Carnegie Mus. Coll., nor in the type, no. 8132,
Amer. Mus. Nat. Hist. These depressions on either side of the snout are apparently
not due to crushing of the specimen.
Dentition. The molar teeth are well worn, but are similar in size and pattern to
specimens no. 827 and no. 1542 Carnegie Mus., described by Douglass. In no. 3060
from Oregon the teeth lack the accessory style or pillar between the two principal
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inner cusps. Lacking also is the spur which in no. 1542 extends from the inner posterior crescent into the valley between the posterior internal and external crescents.
However, both this spur and a similar one branching from the anterior internal
crescent are absent from no. 827. In their slightly complex enamel pattern, the crescents of the premolars in the Oregon specimen are more like those in no. 1542 than
those in no. 827.
The single third lower molar, no. 3065 C.I.T., agrees well in pattern with the specimen of Dromomeryx borealis figured by Douglass ( 1909), but it is approximately 10
per cent larger than the latter.
Merycodus, possibly n. sp.
(Plate 5, figur es 3, 4)
A fragment of a right ramus, no . 3066, Calif. Inst. Tech . Vert. Pale. Coll., with
P 4-M 2 poorly preserved, is larger than that in Merycodus loxocerus, but is not quite
so large as that in M. hookwayi. It is larger than M. nevadensis, described by Merriam· (1911) from the Virgin Valley beds, northwestern Nevada. In P 4 the anterior
and posterior lobes that project inward are particularly well developed . The posterior
lobe has an enclosed enamel lake. At the inner posterior side of the middle lobe,
an extension of the enamel wall of this lobe projects backward . Because of this
there is no open valley, but only a V -shaped incision between the middle and posterior
lobes. The anterior valley between middle and anterior lobes is also not so broadly
open toward the lingual face as in M. loxocerus.
The molar teeth are not so long-crowned as in M. hookwayi. In these teeth the
outer crescents are rounded, not acutely ridged. An intercrescent columnette is present in M 2 of no. 3066. The depth of the ramus below the molars is slightly greater
in no. 3066 than in either the type or the paratype of M . loxocerus from the Tonopah
Miocene, but this feature is apparently variable in the Nevadan specimens. Comparison with merycodont material from Sucker Creek and from Skull Springs is difficult because of incomplete preservation of the latter. No noticeable differences are
seen.
A horn-core fragment, no. 3194 C.I.T., approximates M. loxocerus in its diameter.
This measurement is slightly larger than that in Merycodus nevadensis from Virgin
Valley.
Two horn-core fragments, nos. 3196 and 3197 C.I.T., are also known from Corral
Buttes.
Measurements (in millimeters) of Merycodus, possibly n. sp .
. Length of preserved part of cheek-tooth series, measured at level of
occlusal surface, no. 3060 .
Depth of jaw below Mi, no. 3060 .
Diameter of horn core above burr, no. 3194 .

.24.6
. 15.5

. 12.3

Merycodus sp. ( ?)
A fragment of an inferior molar, no. 3195, Calif. Inst. Tech . Vert. Pale. Coll., is
considerably larger than M. loxocerus, both in height and in anteroposterior diameter.
It approaches M. hookwayi more nearly in size.
Camelid (?) sp.
Fragments of a tooth suggest the presence of the camel family in the Beatty
Buttes fauna, but no generic designation is possible on the basis of these scanty remams.
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PLATES

FIGS. r, ra. Merychippus cf. campestris Gidley. No. 3207, upper and lower cheek-tooth series,
occlusal views·.
Fies. 2, 2a. Merychippus cf. cmnpestris Gidley. No. 3084, P4, occlusal and lateral views.
Fies. 3, 3a. Merychippus cf. campestris Gidley. No. 3055, PH, occlusal and lateral views.
Fies. 4, 4a. Merychippus cf. campestris Gidley. No. 3062, Mi, occlfisal and lateral views.
FIGS. 5, 5a. Mcrychippus sp. No. 3054, Ms, occlusal and lateral views.
Calif. Inst. Tech. Vert. Pale. Coll. X r
Beatty Buttes Miocene, Oregon
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F1Gs. r,
FIGS. 2,
FIGS. 3,
FIG. 4.
FIG. 5.
view.
FIGS. 6,
FIGS. 7,
FIGS. 8,

2

7

8

ra . H ypohippus nea r osborni G idl ey. No. 3199, p3, occl usa l and latera l views.
2a. Hypohippus nea r osborni Gidley. No. 3063, M~, occl usa l a nd latera l views.
3a. Parahippus cf. avus (Marsh). No. 3064, Mi?, occl usa l and latera l views.
Archaeohippus cf. ultim us (Cope). No. 306 1, upper ch eek tooth, occlusal view.
Aid1aeohippus cf. ultimus (Cope). No. 3203, fragment of upper cheek tooth, occlusal

6a. Merychippus isoncsus (Cope) . No. 3096, Dp 4 , occlusal a nd lateral views.
7a. Mcrychippus isonesus (Cope). No. 3047, P 4 , occlusal and lateral v iews.
Sa. Merychippus isoncsus (Cope). No. 3049, M\ occlusal and lateral views.

Calif. Inst. T ech. Vert. Pale. Coll.
Beatty Buttes Miocene, Oregon

X r
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551,

PAPER VI-WALLACE
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1

6
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Fies. I-Id. Mylagaulus cf. laevis Matth ew. Nos. 3070A-E, 5 specimens of P4 , occlusal views.
Fies. 2-2d. Mylagaulus cf. laevis Matthew. Nos. 3069A-E, 5 specimens of P"', occlusal views.
F ie. 3. Oreolagus (?), n. sp. No. 3074, PLM 2, occlusal view.
Fie. 4. Oreolagus ( ?), n. sp. No. 3088, M1-M2, occlusal view.
Fie. 5. Sciurus sp. No. 3078, P 4-M1, occlusa l view.
Fie. 6. Sciurus sp. No. 3077A, M1, occlusal view.
Fie. 7. Liodontia cf. alexandrae (Furlong). No. 3082A, P1, occlusal view.
Fie. 8. Liodontia cf. alexandrae (Furlong). No. 3083, P 3-M 1, occlusa l view.
Fie. 9. Insectivore, possibly erinace id. No. 3068, rig ht ramus with M1-M3.
Calif. Inst. T ech. Vert. Pale. Coll. Figs. r, 2 X 2; figs. 3~ X 5
Beatty Buttes Miocene, Oregon

3

CARNEGIE INST. W ASHINGTON

PuB. 551, PAPER VT-WALLACE

PLATE

4

FrGs. r, ra, rb. Amphicyon frendens Matthew. No. 3192, right ramus with P4-M2, occlusal,
internal, and external views.
Calif. Inst. Tech. Vert. Pale. Coll. X 0.5
Beatty Buttes Miocene, Oregon

CARNEGIE INsT. W ASHI NGTON P uB. 551, PAPER VI-WALLA CE

PLATE 5

FIG. r. Aphelops sp. No. 3206, P 4 ?, occlusal view.
FIGS. 2, w . Aphelops sp. No. 3085, Mr?, occl usa l a nd lateral views.
FIG. 3. Merycodus, poss ibly n. sp. No. 3066, right ramus with P1-M2, lateral view.
F1G. 4. Merycodus, possibly n. sp'. No. 3194, horn core.
Calif. In st. Tech. V ert. Pa le. Coll. X r
Beatty Buttes Mi ocene, Oregon
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Fies. r, ra. D romomeryx borealis (Cope).
Fig . r, lateral view; fig. ra, occlusa l view.
F ie.

2.

Dromomeryx borealis ( Cope).
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No. 3060, sku ll and right cheek-tooth senes.

No. 3065, M a, occlusa l view.
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