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FIGURE 2. Skulls of Uintaceras. UCMP 69722 in A, dorsal and B, left lateral views. UW 2410 in C, left lateral and D, dorsal views. Scale 
bar = 5 cm. 

damaged, and little can be said of their morphology beyond 
that they appear not to be molariform. The upper premolars are 
better preserved on UCMP 69722 and UW 2410 (Fig. 3G and 
3I), and these specimens show more clearly the nonmolariform 
condition of the upper premolars. 

The upper molars (Fig. 3F) have come free of the maxillae, 
but all six are present. Ml is the most worn on both sides, and 
the left Ml is damaged. They are generally similar to those of 
Hyrachyus, the main differences being the smaller size, pres- 
ence of a lingual cingulum, and relatively large parastyles of 
Hyrachyus. Much as in Hyrachyus, the metacone on M3 of CM 
12004 is larger and placed more labially than in Hyracodon; it 
is not as lingually deflected as in Hyracodon. The upper molars 
of UCMP 69722, UCMP 69369, and UW 2410 (Fig. 3G-I) are 
similar to those of CM 12004. 

The lower cheek teeth of CM 12004 (Fig. 5A), like the upper 
series, are similar to those of Hyrachyus except for their larger 

size. All four premolars are present on both sides; no molari- 
zation is evident, and they are similar to those of CM 2908 and 
UCMP 69722 (Fig. 5B, C). Radinsky (1967; see fig. 11) noted 
the presence of an isolated entoconid on p3 and p4 in UCMP 
69722, a characteristic absent in species of Forstercooperia. On 
CM 12004, p3 and p4 are too worn to determine if the ento- 
conid is present and isolated. The lower molars of CM 12004 
(Fig. 5A) are essentially indistinguishable from those of CM 
2908, UCMP 69722, and UCMP 69370. 

Vertebrae-An indeterminate number of vertebrae are pres- 
ent in CM 12004, but all are either heavily distorted and dam- 
aged, or are still embedded in matrix. The remains of several 
cervical vertebrae are embedded in the matrix, close to the var- 
ious skull fragments. The atlas and axis are identifiable, but 
little can be said of the morphology of either. The odontoid 
process of the axis is cylindrical. 

The first 12 thoracic vertebrae are present (Fig. 6). Distortion 

-4 

FIGURE 3. Anterior and upper dentitions of Uintaceras. A, CM 12004, undetermined bladelike anterior tooth, here pictured as an upper incisor, 
labial(?) view. B, CM 12004, left 13, labial view. C, CM 12004, undetermined conical anterior teeth. D, CM 12004, undetermined intermediate 
anterior tooth, labial(?) view. E, CM 12004, P2-4, occlusal view. F, CM 12004, right Ml, left M2 and M3, occlusal view. G, UCMP 69722, left 
P1-M3, occlusal view. H, UCMP 69369, right M1-3 (negative reversed), occlusal view. I, UW 2410, left P1-M3, occlusal view. Scale bar = 1 
cm. 
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FIGURE 4. A and B, CM 12004, Uintaceras, bladelike anterior tooth, 
labial (A) and occlusal (B) views. Scale bar = 1 cm. 

makes it impossible to determine the orientation of the zyga- 
pophyses. The centra are slightly opisthocoelous. Neither lum- 
bar, sacral, nor caudal vertebrae are preserved in CM 12004. 

Pectoral Limb-All of the elements of the pectoral limb are 
represented on one side or the other. In the interests of space, 
only those features relevant to rhinocerotoid phylogeny are em- 
phasized here. 

The left scapula (Fig. 7A) is fairly complete, lacking only 
parts of the dorsal and anterior borders, whereas only the distal 
end of the right scapula is preserved. The supraspinous fossa 
is expanded anteriorly, forming a shallow notch in the anterior 
border at the neck. The spine extends distally to the proximal 
end of the neck. The tuber spinae is relatively prominent. There 
is no evidence of an acromion process. The glenoid fossa is 
round, and the tuber scapulae and coracoid process are rela- 
tively low and not pronounced. 

The left humerus has been distorted by crushing, but the right 
humerus (Fig. 7B-D) is relatively undistorted. The greater and 
lesser tuberosities extend only slightly beyond the head proxi- 
mally. The greater tuberosity has a prominent anterior "hook," 
which is separated from the rest of the tuberosity by a shallow 
groove. The hook forms the anteromedial border of a deep bi- 
cipital groove. The lesser tuberosity is not distinctly separated 
from the head. On the anterior side, a prominent deltopectoral 
crest extends along the proximal end of the shaft, for about 
one-half of its length. The proximal portion of the crest hooks 
posterolaterally and has a strong deltoid tuberosity. The distal 
third of the humerus has a relatively broad brachialis flange 
(supinator crest) on the lateral side. The coronoid and olecranon 
fossae appear to be separated by a thin sheet of bone; the per- 
foration seen in Fig. 7B is probably artificial. Overall, the hu- 
merus is very robust. 

The radius and ulna (Fig. 7E-F) are unfused. The radius (Fig. 
7E) is about 80% of the total length of the humerus. The two 
proximal humeral facets are shallow concavities, the rectangu- 
lar medial facet being larger than the more triangular lateral 
facet. A fairly prominent tuberosity extends from the lateral side 
of the lateral facet. 

The ulna (Fig. 7F) has a relatively large olecranon process 
that hooks medially. The medial and lateral humeral facets are 
about equal in surface area. The proximal radial facets do not 
appear to be confluent, and the medial radial facet appears to 
be quite small. The distal facet for the cuneiform is rectangular, 
while that for the pisiform is triangular. 

The manus (Fig. 7G) is nearly complete on both sides. The 
only major elements missing are the right pisiform, the trapezia, 
and the left trapezoid. The manus is tetradactyl, with a com- 
pletely functional digit V. 

The scaphoid has a prominent posterior process. The radial 
facet (Fig. 8A) is somewhat rhomboidal in shape. It has a sad- 
dlelike contour-anteroposteriorly convex and mediolaterally 
concave. The lateral border, which adjoins the medial side of 
the lunar radial facet, extends posterolaterally. The two lunar 

facets do not wrap around the lunar posteriorly, as in Tapirus. 
On its distal end, the scaphoid has three adjacent facets for the 
magnum, trapezoid, and trapezium, respectively. 

The lunar (Fig. 7G) is mediolaterally wide. The radial facet 
is convex anteroposteriorly and extends onto the proximal sur- 
face of the posterior process. Distally, the lunar has a broad 
anterior articulation with the unciform and a small one with the 
magnum. Extensive contact is made more posteriorly with the 
magnum "hump." The distal facets for the unciform and mag- 
num are about equal and have a relatively extensive, anterolat- 
erally trending contact. The posterior process of the lunar is 
moderately developed but does not extend posteriorly beyond 
the distal facets. 

The cuneiform is roughly triangular in anterior view (Fig. 
8C). Its ulnar facet is rectangular. The pisiform facet is poste- 
riorly inclined. The unciform facet is roughly triangular in out- 
line. 

The pisiform has a prominent posterior process that hooks 
slightly medially. On the medial side, a tubercle, possibly for 
the attachment of ligaments (Radinsky, 1965), is present just 
posterior to these facets. 

The trapezium does not appear to be represented in CM 
12004, although it is possible that one or two of the apparent 
sesamoids may in fact be a trapezium that has been damaged 
beyond recognition. In any case, facets on the scaphoid, trap- 
ezoid, and second metacarpal testify to its presence. 

The anterior face of the magnum (Fig. 7G) is roughly pen- 
tagonal, with the proximal apex lining up with the "hump." 
The sides of the pentagon correspond to facets for the scaphoid, 
trapezoid, second metacarpal, third metacarpal, lunar, and un- 
ciform. The trapezoid facet is distally confluent with the facet 
for the second metacarpal, and these two facets form the me- 
diodistal side of the pentagon. Proximolaterally, there is a large 
facet, mostly for the unciform but shared by a small part of the 
lunar. This facet extends posteriorly over a large area of the 
"hump," reaching almost to the medial side. This marks the 
posterior contact of the lunar, which is much more extensive 
and less vertically inclined than that of the scaphoid. The distal 
facet for the third metacarpal is a large, anteroposteriorly con- 
cave facet. The posterior process of the magnum is prominent. 

The proximal end of the unciform (Fig. 7G) is covered by 
facets for the lunar and cuneiform. The medial side of the un- 
ciform curves distally and laterally. This curve is made up of 
a series of essentially confluent facets for the magnum and 
third, fourth, and fifth metacarpals. The lateral end of this series 
of facets covers the distal aspect of the otherwise fairly prom- 
inent posterior process. 

All four metacarpals (Fig. 7G) have saddle-shaped facets for 
their main proximal articulations. The proximal ends of the sec- 
ond and third metacarpals also have narrow lateral facets for 
the magnum and unciform, respectively. The metacarpals are 
robust. Metacarpal V is well developed and appears to have 
been part of a functional digit. 

The phalanges are short, especially the middle elements. The 
flattened distal phalanges are asymmetrical on the second, 
fourth, and fifth digits, whereas the distal phalanx of the third 
digit is symmetrical. 

Pelvic Limb-The pelvis is missing, although some frag- 
ments may be from this area. All other elements of the pelvic 
limb are represented in CM 12004. Again, the following de- 
scription emphasizes features relevant to phylogeny. 

Both femora are distorted and broken in several places, but 
much of their morphology can still be discerned (Fig. 9A). The 
head is large and hemispherical, the fovea interrupting its me- 
dial margin. The head is connected to a short but distinct neck. 
The greater trochanter extends proximally above the head, al- 
though not to the extent seen in many cursorial taxa. The lesser 
trochanter is represented by a ridge located medially about one- 
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FIGURE 5. Occlusal views of lower dentitions of Uintaceras. A, CM 12004, right p4-m3. B, CM 2908, left pl-m3. C, UCMP 69722, left p1- 
m3. D, UCMP 69370, left ml-3. Scale bar = 1 cm. 

quarter the length of the shaft from the proximal end. The 
prominent third trochanter lies in a slightly more distal position 
on the lateral side. 

The tibia (Fig. 9B) and fibula are unfused. The lateral femoral 
facet of the tibia and its intercondyloid eminence lie slightly 
above their medial counterparts. The cnemial crest is weakly 
developed, with little or no tuberosity. The proximal end of the 
cnemial crest has a relatively deep fossa for the middle patellar 

ligament. At the distal end, the medial astragalar facet is deep 
and mediolaterally narrow, whereas the lateral facet is broad, 
shallow, and sweeps proximolaterally to the distal fibular facet. 

The patella (Fig. 9C-D) is robust but otherwise similar to 
those of other primitive ceratomorphs: oval in posterior outline, 
with two subequal posterior facets, the medial facet extending 
more distally. The patella of CM 12004 is anteroposteriorly 
thick, not flattened as in rhinocerotids and indricotheriines. 
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FIGURE 6. First (A) and second (B) thoracic vertebrae of CM 12004, Uintaceras, left lateral view. Scale bar = 5 cm. 

The tarsus and foot (Fig. 9E) are nearly complete on both 
sides. The astragalus (Fig. 9G-H) has a very short neck. The 
trochlea is offset laterally relative to the neck; this is accentu- 
ated by a tubercle on the distal end of the medial side. The 
trochlear groove is shallow, so that it grades into the medial 
aspect of the lateral condyle. The lateral trochlear condyle is 
larger than the medial, and there is a moderately developed 
lateral tuberosity. On the posterior side, the proximal facet for 
the calcaneum is deeply concave proximodistally. This facet is 
separated on its distomedial side from the broad, oval, and flat 
sustentacular facet. The sustentacular facet is confluent with the 
distal calcaneal facet. On the distal end of the astragalus, the 
cuboid facet occupies the lateral side as a narrow band and lies 
adjacent to the distal calcaneal facet. The remainder of the distal 
aspect is covered by the saddle-shaped navicular facet. 

The calcaneum (Fig. 9F) has a mediolaterally compressed 
shaft, which is moderately expanded posteriorly as the tuber 
calcis. The lateral astragalar facet and the facet of the susten- 
taculum are expanded such that they are nearly in contact. The 
distal astragalar facet is a narrow strip that is confluent at its 
medial end with the facet of the sustentaculum. The pit that 
accomodated the distal fibula during extreme flexion of the an- 
kle is small and shallow, and located behind the lateral astrag- 
alar facet. On the lateral side, at a position just distal to this 
pit, there is a larger depression for the short lateral ligament 
(see Radinsky, 1965). The peroneal tubercle is prominent at the 
distal end of the lateral aspect of the calcaneum. The distal end 
is covered by the crescent-shaped cuboid facet. There is no 
facet for the navicular. 

The cuboid is relatively short. The posterior process is fairly 
prominent. The proximal surface is covered by a nearly flat, 
saddle-shaped facet. This facet is divided into medial and lateral 
parts by a ridge. The lateral part of the facet, which articulates 
with the calcaneum, is about twice as large as the medial part 
for the astragalus. On the distal end, there is a large, round, flat 
facet for the fourth metatarsal. 

The navicular is proximodistally compressed. On its proxi- 
mal surface, there is a saddle-shaped facet for the astragalus. 
The distal surface is covered by a gently convex facet, which 
articulates with the ectocuneiform and mesocuneiform. A facet 
for the cuboid extends along the lateral side. 

The navicular facet of the ectocuneiform is gently concave. 
There are a pair of facets on the lateral side for the cuboid, and 
a pair of facets are present on the medial side for the second 
metatarsal. The distal facet for metatarsal III is essentially flat, 

with the exception of the most posterior part, which extends 
slightly distally. This distal extension appears to be caused by 
a distal expansion of the posterior portion of the ectocuneiform, 
which accommodates the posterodistal facet for metatarsal II. 

The mesocuneiform is relatively simple, with an anteropos- 
teriorly concave facet for the navicular and a slightly saddle- 
shaped facet for metatarsal II. The entocuneiform is anteropos- 
teriorly compressed and roughly oval in outline. This bone pos- 
sesses anteromedial facets for the navicular and mesocunei- 
form. These small facets extend onto the anterior face to a 
greater extent than those of Heptodon illustrated by Radinsky 
(1965:fig. 21). There is a narrow facet anterodistally for meta- 
tarsal II. The existence of a facet for metatarsal I cannot be 
ascertained. 

The proximal facets of the metatarsals are flatter than those 
of the metacarpals. A posterior projection on the proximal end 
of the left second metatarsal appears to articulate with the en- 
tocuneiform. It is possible that this process is a fused hallux 
(Fig. 91; see Radinsky, 1963). It is unclear whether or not the 
posterior process of metatarsal III bears a posterior facet that 
would articulate with the vestigial hallux. No separate hallux 
has been identified in CM 12004 

The phalanges are longer in the pes than in the manus. The 
lateral digits have asymmetrical distal phalanges, whereas the 
median distal phalanx is symmetrical and bears a median notch 
at the tip. 

DISCUSSION 

The dentition of CM 12004 combines unique anterior teeth 
with primitive cheek teeth. The cheek teeth are similar to those 
of Hyrachyus, although larger. The reduced upper molar par- 
astyles confirm that the specimen is a rhinocerotoid (Prothero 
et al., 1986). 

Peterson (1919) described a dentary fragment from the mid- 
dle Eocene of the Uinta Basin, Utah (Uinta A), for which he 
erected the species Hyrachyus grande (which Wood [1934] 
emended to H. grandis). Radinsky (1967) referred this species 
to Forstercooperia Wood 1938, based on additional material, 
including a skull and several upper and lower cheek teeth, col- 
lected from the Washakie B beds of the Washakie Basin, Wy- 
oming. These specimens are included here in Uintaceras. 

In assessing the taxonomy of Uintaceras, the assignment of 
Peterson's type specimen of Hyrachyus grandis (CM 2908) 
would normally establish Uintaceras grandis as the type spe- 
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FIGURE 7. Forelimb elements of CM 12004, Uintaceras. A, left scapula, lateral view. Right humerus in B, anterior, C, medial, and D, lateral 
views. E, right radius, anterior view. F, right ulna, medial view. G, right manus, anterior view. Scale bar = 5 cm. 
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FIGURE 8. Scaphoid and cuneiform of selected ceratomorphs. A, 
right scaphoid of Uintaceras (CM 12004), proximal view. B, left scaph- 
oid (reversed) of Hyrachyus (AMNH 17436), proximal view. C, left 
cuneiform of Uintaceras (CM 12004), anterolateral view. D, right cu- 
neiform of Heptodon (redrawn from Radinsky, 1965:fig. 21), anterolat- 
eral view. Scale bar = 1 cm. 

cies, and the fate of the name Uintaceras would be determined 
by the taxonomic status of CM 2908. CM 2908, however, bears 
none of the diagnostic characteristics of any of the genera to 
which it has been referred. Our arguments for establishing Uin- 
taceras are tied far more closely to other specimens, particu- 
larly CM 12004 and UCMP 69722, than they are to CM 2908. 
We, therefore, consider Peterson's species to be a nomen du- 
bium, and on that basis we do not make it the type species of 
Uintaceras. Instead, we have designated CM 12004 the holo- 
type of a new species, Uintaceras radinskyi, the type species 
of the genus. What makes CM 12004 a more desireable choice 
for the holotype than other specimens is that it preserves di- 
agnostic characters of both the anterior dentition and the post- 
cranial skeleton. 

The anterior dentition of CM 12004 is unique among rhin- 
ocerotoids. The anterior teeth of CM 12004 include a bladelike 
13 (and other bladelike teeth), and at least some of the conical 
teeth are associated with the lower jaw. The clear differences 
between the anterior dentition of CM 12004 and AMNH 20116, 
the holotype of Forstercooperia, discussed below, suggest that 
these represent different genera. No other known rhinocerotoid 
possesses the anterior dental morphology of CM 12004, but the 
posterior incisors of primitive rhinocerotids appear to be most 
comparable. 

A few rhinocerotid taxa, including Teletaceras, Trigonias, 
Subhyracodon, and Diceratherium, retain canines or posterior 
incisors. However, the upper "chisel" of rhinocerotids is buc- 
colingually compressed and bladelike, although its character- 
istic shape is unlike that of the bladelike teeth of CM 12004. 
In Trigonias, 12-3 are reduced but buccolingually compressed. 
Small canines range from conical to bladelike. In Subhyraco- 
don, 12 is consistently caniniform. One juvenile specimen of 
Subhyracodon, AMNH 534, possesses tiny but distinctly blade- 
like deciduous upper and lower incisors. Diceratherium consis- 
tently shows a bladelike 12. 

Compared to other early ceratomorphs, the postcrania of CM 
12004 show some interesting derived and primitive traits. Table 

1 lists some of the features relevant to rhinocerotoid phylogeny 
and the condition observed in Uintaceras. A brief discussion 
of these characters is given below and is based on comparisons 
of CM 12004 with other ceratomorph specimens, as well as 
published descriptions of tapiroid skeletons (e.g., Radinsky 
[1965] for Heptodon). 

Primitively, as in Hyrachyus, the spine of the scapula is rel- 
atively high at its distal end and may still bear a small but 
distinct acromion process (as in Helaletes [USNM 22481]). The 
coracoid process of Hyrachyus and Helaletes (but not Hepto- 
don) is prominent and projects anteromedially. The reduction 
of the spine on CM 12004 is also seen in other rhinocerotoids, 
as well as in Tapirus. 

The prominent deltopectoral and supinator crests of CM 
12004 are derived, and this condition is shared with primitive 
rhinocerotids, such as Subhyracodon. 

The radial facet of the ceratomorph scaphoid is primitively 
somewhat rounded. This is seen in most "tapiroids," including 
Heptodon, Helaletes, and Tapirus, as well as Hyrachyus (Fig. 
8B). A rhomboidal radial facet, due to elongation of the lateral 
edge that articulates with the lunar, is found in amynodonts and 
rhinocerotids, including Trigonias and Subhyracodon. This 
elaboration of the articulation between the scaphoid and lunar 
is related to functional differences in the locomotion of rhinoc- 
eroses and tapirs, as noted by Klaits (1972, 1973). 

The presence of a fourth digit on the manus is a primitive 
character for rhinocerotoids. A tridactyl manus is thought to be 
a synapomorphy of the family Hyracodontidae sensu Radinsky 
(1967; i.e., including indricotheres) (Lucas et al., 1981; Lucas 
and Sobus, 1989). Most rhinocerotids are tridactyl, but one of 
the most primitive, Trigonias, is tetradactyl. Hanson (1989) ar- 
gued that the primitive rhinocerotid Teletaceras had a tridactyl 
manus, based on the shape of metacarpal IV, and that this may 
represent the primitive condition for rhinocerotids. The tetra- 
dactyl manus of Trigonias would, therefore, be secondarily de- 
rived. If CM 12004 represents the sister taxon to rhinocerotids, 
then the opposite scenario is more likely, i.e., the tridactyl ma- 
nus of Teletaceras was evolved independently from that in oth- 
er rhinocerotids. 

Heissig (1989) claimed that a flattened patella was a syna- 
pomorphy uniting indricotheriines and rhinocerotids. Rhinocer- 
otids and Paraceratherium both possess flattened, asymmetrical 
patellae with a medial projection. In Paraceratherium, the me- 
dial facet for the distal femur extends onto this projection, 
whereas in rhinocerotids, the medial and lateral facets are more 
nearly symmetrical and the medial facet does not extend onto 
the projection. The patella of CM 12004 is primitively unflat- 
tened and symmetrical. If CM 12004 is closely related to rhin- 
ocerotids, the shape of the patella of indricotheriines and rhin- 
ocerotids is probably convergent. 

Some of the tarsal characters observed in CM 12004 show 
interesting distributions among rhinocerotoids. The "offset" 
position of the trochlea of the astragalus may be a synapomor- 
phy of rhinocerotoids, including Hyrachyus. The distal process 
on the posterior ectocuneiform of CM 12004 is also found in 
amynodonts and rhinocerotids. 

The limb proportions of CM 12004 suggest a very robust, 
non-cursorial animal. The radiohumeral index (Table 2) is the 
only index of long bone proportions available for this specimen, 
but its value is lower than that of any other ceratomorph stud- 
ied. Hyrachyus, amynodonts, and rhinocerotids show the most 
similarity to CM 12004, indicating that an index of less than 
one is primitive for rhinocerotoids. The femora are broken and 
their original length cannot be determined, but it is clear that 
the tibia was much shorter than the femur (compare Figs. 9A, 
B). The metapodial proportions of CM 12004 are most similar 
to those of amynodonts and rhinocerotids (Table 3); it is diffi- 
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FIGURE 9. Hind limb elements of CM 12004, Uintaceras. A, left femur, anterior view. B, left tibia, anterior view. Patella in C, anterior and 
D, posterior views. E, right pes, anterior view. F, right calcaneum, anterior view. Right astragalus in G, anterior and H, posterior views. I, right 
second metatarsal, medial view. Abbreviations: mtl? = possible fused vestigial first metatarsal. Scale bar = 5 cm. 
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TABLE 1. Selected postcranial characters, their primitive and derived 
conditions as seen in rhinocerotoids, and the condition observed in Uin- 
taceras. 

Character Primitive Derived Uintaceras 

Scapular spine high, extends low, distally re- Derived 
distally duced 

Acromion process present absent Derived 
Coracoid process prominent weak Derived 
Deltopectoral crest weak prominent Derived 
Supinator crest weak prominent, ex- Derived 

tends proxi- 
mally 

Radial facet of 
scaphoid rounded rhomboidal Derived 

Cuneiform trapezoidal triangular Derived 
Manus tetradactyl tridactyl Primitive 
Patella unflattered flattened Primitive 
Trochlea of astraga- not offset from 

lus neck offset laterally Derived 

cult to say whether this is the result of scaling or a derived trait 
uniting these taxa. 

Phylogenetic Relationships of Uintaceras 

Figure 10 summarizes the phylogenetic position of Uintacer- 
as as interpreted in this study. 

Uintaceras is a very primitive rhinocerotoid, but characters 
of the anterior dentition and postcranium suggest that this genus 
is most closely allied with rhinocerotids. The postcranial bones 
of Uintaceras also show some resemblance to those of amy- 
nodonts, but these similarities may be due to scaling. Uinta- 
ceras lacks the synapomorphies attributed to amynodonts (Wall, 
1981), but shares one unequivocal synapomorphy with rhino- 
cerotids: buccolingually compressed upper incisors. Because 
Uintaceras does not appear to possess the diagnostic "chisel/ 
tusk" arrangement of the incisors of rhinocerotids, inclusion of 
this genus in the family Rhinocerotidae would require a new 
diagnosis for this family. Instead, we suggest that Uintaceras 
be tentatively referred to this family without emendation of the 
diagnosis or considered to be the sister-taxon of the Rhinocer- 

TABLE 2. Radiohumeral indices for selected ceratomorph genera. 

Genus Radius length/humerus length 

Tapiridae 
Tapirus (n = 15) 0.899 

Helaletidae 
Helaletes (n = 3) 0.957 

Hyrachyidae 
Hyrachyus (n = 5) 0.924 

Amynodontidae 
Amynodon (n = 1) 0.947 

Hyracodontinae 
Triplopus (n = 1) 1.335 
Hyracodon (n = 1) 1.047 

Indricotheriinae 
Paraceratherium (n = 1) 1.05* 

Rhinocerotidae 

Subhyracodon (n = 1) 0.948 
Dicerorhinus (n = 1) 0.902 
Rhinoceros (n = 2) 0.945 
CM 12004 0.807 

TABLE 3. Metapodial proportions of selected ceratomorphs. 

Metapodial robustic index 

Genus Metacarpal III L/W Metatarsal III L/W 

Hyrachyidae 
Hyrachyus 4.64 (n = 5) 4.46 (n = 7) 

Amynodontidae 
Amynodon 4.91 (n = 1) 2.80 (n = 1) 

Hyracodontinae 
Triplopus 6.98 (n = 2) 5.39 (n = 2) 
Hyracodon 5.33 (n = 2) 4.83 (n = 1) 

Indricotheriinae 
Juxia 5.02 (n = 2) 4.57(n = 4) 
Paraceratherium 3.52 (n = 3) 3.40 (n 3) 

Rhinocerotidae 

Subhyracodon 3.11 (n = 2) 3.75 (n = 2) 
Dicerorhinus 3.00 (n = 1) 2.83 (n = 1) 
Rhinoceros 2.99 (n = 2) 2.89 (n = 2) 
CM 12004 3.42 3.14 

otidae as currently defined, until we have a better understanding 
of the anterior dentition of this genus. 

Status of North American Forstercooperia 

Radinsky (1967) first referred the North American Uintan 
specimens of Uintaceras to Forstercooperia. This made North 
American Forstercooperia grandis (Peterson, 1919) a senior 
subjective synonym of Asian Forstercooperia confluens (Wood, 
1963) and thus gave the genus a trans-Pacific distribution. Sub- 
sequent workers (e.g., Lucas et al., 1981; Prothero et al., 1986; 
Lucas and Sobus, 1989) accepted this assignment. Indeed, given 
the previous lack of knowledge of the anterior dentition of Uin- 
taceras and the overall similarity of the cheek teeth of Uinta- 
ceras and Forstercooperia, assigning the North American spec- 
imens to Forstercooperia was a reasonable decision. However, 
the cranial structure of the North American specimens excludes 
them from Forstercooperia and the Indricotheriinae. 

Lucas and Sobus (1989) identified a unique association of 

\Y0 

(P 

FIGURE 10. Cladogram depicting the phylogenetic relationship of 
Uintaceras to other rhinocerotoids. Eurasian indricotheriines are includ- 
ed in the family Hyracodontidae. (See text under "Status of North 
American Forstercooperia.") Synapomorphies uniting Uintaceras and 
rhinocerotids include: buccolingually compressed upper incisors; prom- 
inent deltopectoral crest of humerus; prominent supinator crest of hu- 
merus. *Taken from Osborn (1923). 
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APPENDIX 1. Tooth dimensions (in mm) for specimens of Uintaceras radinskyi. 

UCMP UCMP CM UCMP UCMP UW CM 
69370 69722 12004 69369 69722 2410 12004 

p1 length 13.1 P1 length 15.1 14.9 
pl width 8.2 P1 width 16.1 
p2 length 15.9 P2 length 16.4 16.4 
p2 width 10.5 P2 width 22.7 21.6 
p3 length 20.4 18.8 P3 length 19.0 17.8 
p3 width 14.5 12.6 P3 width 27.4 26.2 
p4 length 21.5 19.2 P4 length 21.5 21.5 
p4 width 16.4 14.4 P4 width 29.1 28.6 
ml length 25.7 27.8 24.5 Ml length 27.3 28.7 28.9 26.1 
ml width 18.9 19.6 18.3 MI width 32.7 32.5 33.2 31.4 
m2 length 29.5 30.7 29.0 M2 length 37.2 33.2 35.1 29.7 
m2 width 21.2 19.5 19.5 M2 width 36.0 32.2 37.7 34.0 
m3 length 32.5 33.5 31.2 M3 length 28.8 29.5 27.1 25.1 
m3 width 20.2 19.3 20.2 M3 width 35.9 33.9 34.3 32.1 

Note added in Proof 
After the article went to press, new data on the distribution 

of Uintaceras appeared in five articles. Prothero (1996) and 
Walsh (1996) noted that specimens of Uintaceras (they refer to 
them as Forstercooperia grandis) previously reported from the 
"Uinta A" interval in the Uinta basin are actually from the 
"Uinta B 1" interval. McCarroll et al. (1996a, b) reported (but 
did not illustrate) a left M3 they identified as "cf. Forstercoop- 
eria minuta" from the Adobe Town Member of the Washakie 
Formation in the Washakie basin, Wyoming; this specimen may 
pertain to Uintaceras. Stucky et al. (1996) reported Forster- 
cooperia grandis, which we take to be Uintaceras, from the 
Washakie Formation in the Sand Wash basin of northwestern 
Colorado. 

McCarroll, S. M., Flynn, J. J., and Turnbull, W. D. 1996a. The mam- 
malian fauna of the Washakie Formation, Eocene age, of southern 
Wyoming. Part III. The perissodactyls. Fieldiana Geology New Se- 
ries 33: 1-38. 

I , , and . 1996b. Biostratigraphy and magneto- 
stratigraphy of the Bridgerian-Uintan Washakie Formation, Was- 
hakie basin, Wyoming; pp. 25-39 in D. R. Prothero and R. J. Emry 
(eds.), The Terrestrial Eocene-Oligocene Transition in North Amer- 
ica: Cambridge University Press. 

Prothero, D. R. 1996. Magnetic stratigraphy and biostratigraphy of the 
middle Eocene Uinta Formation, Uinta basin, Utah; pp. 3-24 in D. 
R. Prothero and R. J. Emry (eds.), The Terrestrial Eocene-Oligo- 
cene Transition in North America: Cambridge, Cambridge Univer- 
sity Press. 

Stucky, R. D., Prothero, D. R., Lohr, W. G., and Snyder, J. R. 1996. 
Magnetic stratigraphy, sedimentology, and mammalian faunas of 
the early Uintan Washakie Formation, Sand Wash basin, north- 
western Colorado; pp. 40-51 in D. R. Prothero and R. J. Emry 
(eds.), The Terrestrial Eocene-Oligocene Transition in North Amer- 
ica: Cambridge, Cambridge University Press. 

Walsh, S. L. 1996. Theoretical biochronology, the Bridgerian/Uintan 
boundary, and the "Shoshonian subage" of the Uintan; pp. 52-74 
in D. R. Prothero and R. J. Emry (eds.), The Terrestrial Eocene- 
Oligocene Transition in North America: Cambridge, Cambridge 
University Press. 


	Article Contents
	p. 384
	p. 385
	p. 386
	p. 387
	p. 388
	p. 389
	p. 390
	p. 391
	p. 392
	p. 393
	p. 394
	p. 395
	p. 396

	Issue Table of Contents
	The Review of English Studies, New Series, Vol. 50, No. 200 (Nov., 1999), pp. 417-592+i-viii
	Front Matter
	New Placoderm Fishes from the Late Devonian of South Africa [pp. 253-268]
	Dentition of the Late Cretaceous Lamniform Shark, Cretoxyrhina mantelli, from the Niobrara Chalk of Kansas [pp. 269-279]
	A Crocodyliform from the Early Cretaceous Dinosaur Beds, Northern Malawi [pp. 280-294]
	Limb Osteology and Ossification Patterns in Cryptoclidus (Reptilia: Plesiosauroidea) with a Review of Sauropterygian Limbs [pp. 295-307]
	Bipedalism, Flight, and the Evolution of Theropod Locomotor Diversity [pp. 308-329]
	A New Species of Tenontosaurus (Dinosauria: Ornithopoda) from the Early Cretaceous of Texas [pp. 330-348]
	Preservation of Biomolecules in Cancellous Bone of Tyrannosaurus rex [pp. 349-359]
	New Eggshell of Ratite Morphotype with Predation Marks from the Eocene of Colorado [pp. 360-369]
	Relationships of Barbourofelis piveteaui (Ozansoy, 1965), a Late Miocene Nimravid (Carnivora, Mammalia) from Central Turkey [pp. 370-375]
	A New Arvicoline Species (Rodentia: Cricetidae) from the Pliocene Panaca Formation, Southeast Nevada [pp. 376-383]
	A New Genus of Rhinocerotoid from the Eocene of Utah and the Status of North American "Forstercooperia" [pp. 384-396]
	Fossil Sirenia of the West Atlantic and Caribbean Region. VI. Crenatosiren olseni (Reinhart, 1976) [pp. 397-412]
	The Pleistocene Mammals of Costa Rica [pp. 413-427]
	Notes
	The Taxonomic Status of the Late Jurassic Ichthyosaur Grendelius mordax: A Preliminary Report [pp. 428-430]
	Rare Preservation of an Incompletely Ossified Fossil Embryo [pp. 431-434]
	An Alternative Hypothesis on the Origin of Docodont Molar Teeth [pp. 435-439]
	Internal Anatomy of the Snout and Paranasal Sinuses of Hyaenodon (Mammalia, Creodonta) [pp. 440-446]
	Estescincosaurus cooki (Estes, 1964) New Genus (Squamata: Scincomorpha): Replacement Name for Sauriscus Lawrence, 1949 (Arachnida: Trombiculidae) [p. 447]

	Correction: Palaeoscincosaurus middletoni, New Genus and Species (Squamata: ?Scincidae) from the Early Paleocene (Puercan) Denver Formation, Colorado [p. 447]
	Point of View
	Synonymy, Redundancy, and the Name of the Crocodlle Stem-Group [pp. 448-449]
	Sex and Old Bones? [p. 450]

	Review
	Review: untitled [pp. 451-452]

	Back Matter





