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ABSTRACT

An unusually complete skeleton of Aelurodon (Prohyaena) taxoides

from the Valentine Formation of Knox County, Nebraska, provides an
opportunity to evaluate former speculations, based principally on
tooth and jaw morphology, that Aelurodon held an ecologic role
similar to that of the wolves, hyenas, or hunting dogs. Compar-
ison of the appendicular skeleton of the wolf and the spotted hyena
with that of this fossil specimen shows that the former species are
distinctly more cursorially specialized than the latter. Robust
limb bones of A. taxoides indicate that it was a heavy-set animal.
Evidence from associated fossils (both plants and vertebrates) in
Great Plains deposits, indicates that A. taxoides lived in a savanna
environment. It is proposed that this species inhabited savanna
forests where it could ambush prey. This habitat and behavior may
have been similar to that of the modern South American bush dog.

It is suggested that change of Barstovian and Clarendonian age
savannas to grasslands in the Great Plains and Great Basin regions,

caused the decline of Aelurodon by Hemphillian time.
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INTRODUCTION '

Throughout the western United States, species of the carnivore
genus Aelurodon have been found to be common components of Barstovian
and Clarendonian fossil mammalian faunas. At least one species of
Aelurodon persisted into Hemphillian times (Radinsky, 1973). It
would seem that the osteology of such a common and wide ranging
genus would be well known. In reality, however, nearly all the re-
ports of Aelurodon material have been based on mandibles, skulls,
and isolated teeth, so that knowledge of the post-cranial skeleton
is quite limited. It is the purpose of this study to describe for

the first time the post-cranial skeleton of Aelurodon (Prohyaena)

taxoides, and, through analysis of body proportions and skeletal
morphology, determine the palececologic role which the species held.

PREVIOUS WORK

Geographic Distribution

The following list of states from which Aelurodon remains have
been reported illustrates the cosmopolitan nature of the genus in
western North America; California (Merriam, 1919; Bode, 1935; Mac-
donald, 1848a), Montana (Thorpe, 1922), Nebraska (Leidy, 1858;
Hatcher, 1894; Cook, 1914; Cope and Matthew, 1915; Barbour and Cook,
1917; Thorpe, 13922; Stirton and McGrew, 1935; Voorhies, 1959;

Webb, 1969; Messenger and Messengar, 1977), Nevada (Vanderhoof and
Gregory, 1940; Henshaw, 1942), New Mexico (Caope, 1877), Oklahoma
(Kitts, 1957 and 19684), Oregon (Vanderhoof and Gregory, 1940; Shotwell
and Russell; 1963), South Dakota (Matthew and Gidley, 1304; Gregory,
1942; Macdonald, 19G0; Green, 19271), and Texas (Wilson, 1960; Dal-
quest and Hughes, 1868). Aelurodon is alsc known from as far east

as Maryland (Whitmore, 1971), and as far South as Florida (White,



1947). Storer (1875) recently extended the known range of Aelurodon
to Saskatechewan, Canada.

Postcranical Skeleton

It is worthwhile to present a summary of the skeletal material
which has been referred to the various species of Aelurodon, due
to the paucity of post-cranial material which is recognizably
attributable to the genus. Cope (1383, p. 242) Figured a calcaneun,
astragalus, and three metatarsals of A. saevus, and stated that
metacarpal II has a roughened area indicating that metacarpal I
was present in the foot as is characteristic of Canis and unlike
modern hyenas (p. 244). Hatcher (1884, p. 233) stated that an
atlas was found with the holotype of A. taxoides (a mandible), but
did not figure the vertebra. Cope and Matthew (1315, pls. CKVII-
CXIX) Figured a nearly complete skeleton of A. saevus, but pro-
vided no descriptive text. Merriam (19132, pp. 540-%41, figs. 149-
150) figured two incomplete metapodials which "poscibly represent

Aelurodon ? aphobus'", and referred three other metspodials to

Aelurodon? sp. (p. 540, Figs. 151-153). Vanderhoof and Gregory
(1240, p. 162) gave a brief description of the skeleton of A. haydeni
in which they discussed the vertebral column, humerus, femur, and
pelvis, but Figured none of those elements. Gregory (1342, pp.
347-348) described two humeri which he refcrred to Aelurodon sp.,

and did not descrite but also referred to Aeluroden sp. an ulna,

the proximal end of a radius, the distal end of a radius, a cunei-
form, a metacarpal III, and ﬁwo astragali. Macdonald (1948h, p. 48,

Fig. 2c) figured the distal end of an



Aelurodon humerus which he incorrectly referred to Pseudaelurus

pedionomus (Webb, 139639, p. 70). Macdonald provided measurements
(p. 47), but no description of the bone.

The above account shows that while much of the skeleton of A.
saevus has been figured, very little has been described. 0Only a few
elements of the post-cranial skeleton of A. haydeni have been des-
cribed. Most notably, no post-cranial material representative of the
A. taxoides group has been previously described or figured (other than
the atlas associated with the type specimen of A. taxoides).

Ecologic Role and Relationships

The lack of post-cranial material of Aelurodon has necessitated
that speculations on the habits of the members of the genus be based
primarily on analyses of tooth size and wear, and skull size. Most
workers have equated the ecologic niche of Aelurodon with either that
of the wolves (Canis lupus) or the hyenas (usually without specifying

whether Crocuta crocuta, Hyaena hyaena or Hyaena brunnea was intended.)

In describing the type specimens of A. saevus (Leidy) and A.
haydeni (Leidy]}, Leidy (1858, p. 21) referred to the specimers as
the mandibles of wolves. He also stated (p. 22) that the type speci-
men of A. ferox Leidy was a sectorial the size of that of a wolf, but
noted that it possessed an anterior cusp which is not found in modern
canids but is found in modern felids (and in hyenas). Matthew (1924,
p. 120) stated that the feet of Aelurcdon are similar to that of the
wolf; later, he commented that A. haydeni, though larger than the
timber wolf '"was probably oFVsimilar habits with some approach to
the hyencid dogs in the manner of life'" (1930, p. 131).

Cope (1883, p. 244) speculated that the robust premolars of

Aelurodon were used for crushing bones "as they are in Hyena."



He went on to state that "...this genus (Aelurodon) is the ancestor of

the hyaenidae', and that A. saevus and A. wheelerianus were scavengers

which ate "'the remains of the antelopes and small camels of the Loup
Fork epoch''. Macdonald (1348a, p. 65) described Aelurodon as a
long-faced dog, and stated that Aelurodon either scavanged carcasses
or killed weak and dying individuals (p. 78). Other workers have
referred to the teeth of Aelurodon as being hyena-like (Radinsky, 1973,
p. 179), indicative of hyenoid specialization (Vanderhoof and Gregory,
1940, p. 163), or having morphology and wear indicative of bone
crushing ability (Voorhies, 1969, p. 20). Schlosser (1830, p. 411)
carried the relationship with hyenas a step further by claiming that

the holotype of A. wheelerianus was the jaw of a true hyaenid, and

used the specimen as the basis for establishing his new genus Prohyaena.
Matthew (1912, p. 185) proposed that a future goal of paleontologic
research should be to determine whether Aelurodon has any ancestral
relationship with the Hyaenidae, stating that morphologic evidence
from the family indicates remote canid affinities, while paleonto-
logic evidence indicates a derivation from the Viverridae. Vander-
hoof and Gregory (1840, p. 163] did not postulate a modern ecological
analogue for Aelurodon, but stated that A. haydeni was an active
predator whose shortness of limbs indicates that it was not as well
suited for pursuit of prey as the wolf. Gregory (1942, p. 334)
maintained this line of thought, saying that Aelurodon may have been
a plains animal that also "haunted waterholes and ambushed its prey."
Shotwell and Russell (1963) noted the presence of Aelurodon in their
"savanna community', but made no speculations on ecological roles.
Most recently, Galiano and Frailey (1977, p. 14) made the suggestion,
based on tooth and jaw morphology, that the A. taxoides group held the

~

niche of the wolves or hunting dogs, while A. haydeni held



the eco-niche of the spotted hyenas (Crocuta). Radinsky (1973) studied
endocranial casts of Aelurodon in order to determine how closely it
resembled modern dogs in brain structure.

METHODS AND MATERIALS

My analyses and conclusions concerning functional skeletal
morphology are based on the excellent studies of modern canid
skeletons by Hildebrand (1952 and 1954) and more general studies
of the mammalian skeleton (Hildebrand, 1974; Howell, 1965; Smith and
Savage, 1956). 0Detailed comparisons are made between the skeleton

of the wolf (Canis lupus), the spotted hyena (Crocuta crocuta), and

a well preserved specimen of Aelurodon (Prohyaena) taxocides from

Knox County, Nebraska. Another nearly complete skeleton of Aelurodon
? sp. from near Gordon, Nebraska provides a means to assess individual
variation within the genus. Supplemental comparisons were made

utilizing skeletons of the coyote (Canis latrans), the black bear

(Ursus americanus), and the tiger (Felis (Panthera) tigris).

A list of specimens wutilized in the study follows:

Aelurodon (Prohyaena) taxoides Skull and skeleton-UNSM: 46815
Aelurodon 7 sp. Skeleton UNSM 44786
Canis lupus lycaon Skull and skeleton-[UNSM)ZM12641-S
Canis lupus lycaon Skull and skeleton-(UNSM)ZM12B842-5
Canis lupus nobilus Skull and skeleton-(UNSM)ZMSS0-S
Canis latrans Skull and skeleton-{UNSM)ZM14459
Crocuta crocuta Skull USNM%#282737
Crocuta crocuta Skeleton USNM 172685
Felis (Panthera) tigris Skeleton (unsM)ZM14603
Ursus americanus Skull and skeleton-{UNSM)ZM283

#¥University of Nebraska State Museum
¥¥United States National Museum



Equi-length line drawings (figs. 2-6) were made via slide pro-
jection to compensate for differences between the species due to
relative size differential.

The anatomical terminclogy follows Miller, et. al. (1364)
unless otherwise indicated. Oata on wolf behavior and habits is
primarily based on observations by Murie (1944]), Young and Goldman
(1944), and Mech (1966). The recent work of Kruuk (1972 and 1875),
provided excellent information on the habits of the spotted hyena.
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SYSTEMATIC PALECNTOLOGY

Mammalia
Carnivera
Canidae
Borophaginae
Aelurodon (Prohyaena) taxoides
Aelurodon Leidy, 1858
(Prohyaena) Schlosser, 1830
A. taxoides Hatcher, 1894

Referred specimen: UNSM 46815, relatively complete skeleton
consisting of nearly complete skull partially damaged in naso-frontal
1
region, but possessing all teeth except creowns of left P and right
4 . 1 2 - :
P , and lacking the M and M~ from the right side; well preserved

mandible with all teeth except crowns of right I2 and M lef t P1

40
and lacking the M3 from both sides; left humerus, right humerus
missing proximal end, right and left ulnae, left radius, distal half
right radius, left pisiform, left Mc. II and IV, right Mc. III and
Iv, all tarsals and metatarsals of right hind foot, left astragalus,
left calcaneum, left nmavicular, left Mt, II-III, 4 proximal phlanges,
4 distal phlanges, right innominate lacking proximal half of ilium,
right femur, distal half left femur,1 cervical bertebrae, 2 thoracic
vertebrae, 4 lumber verbrae, cranial end of manubrium, 1 sternal
element, and miscellaneous rib fragments.

Horizon and locality: BSurge (?) Member, upper Valentine Forma-
tion. UNSM Locality Kx-113, Knox Co., Nebraska. (pl. GA)

Generic Characters of Aelurodon

The genus Aelurodon was first erected by Leidy in 1858 when he

described Aelurocdon ferox. Leidy based the genus on the upper carnass-

ial tooth of a canid collected in the Niobrara River valley, probably
near Valentine, Nebraska (Vanderhoof and Gregory, 1840, p. 143). The

genotypic specimen (USNM 523), is characterized by the presence of a



parastyle anterior to the paracone. Such a parastyle is absent on
the upper carnassial of modern canids, but is found in modern

felids and also in the fossil canid genera Tomarctus and Osteoborus

which were, in part, contemporaries of Aelurodon (Vanderhoof and
Gregory, 1940, p. 143).

Vanderhoof and Gregory (1940) published a comprehensive review
of Aelurodon, in which they proposed a combination of characters to
distinguish that genus from other related members of the Canidae. A
slightly modified list of the genmeric characters of Aelurodon recog-
nized by Vanderhoof and Gregaory (1938 and 1240) follows:

1. Well developed parastyle on Pd.

2. Small metaconid on M1 (maybe absent), heel bicuspid.

3. M2 with distinct Frigonid and basin-shaped heel.

4. Fremolar serier never abruptly reduced.

5. Anterior premolars have a strong principal cusp
slightly anterior toc the center of the tooth, with
a smaller cusp between the principal cuzp and a
posterior basal cusp. (Presence of an anterior
tasal cusp is varisble].

6. Dental formual as in Canis 3142
3143

7. Skull as large or larger than modern wolf (Canis
lupus].

8. Sagittal crest stronger than modern dogs, brain-
case relatively smaller.

8. Snout more elongate than Csteoborus and Dorophaous.

The Knox Ccunty specimen agrees with all of these characters

except fFor the presence of M3. The minute remnants of alveoli for



this tooth in both rami indicate that although the M3 is absent from
the specimen, the absence is probably due to a combination of advanced
age and general reduction in the size of the tooth rather than a
genetic loss (M. R. Voorhies, oral communication, 1877). Scott (1820)
noted great variation in this tooth in specimens of A. haydeni. He
stated that M3 may be double-rooted, single-rooted, or not occur at
all.

Due to wear on the Ma of the Knox County specimen it is not ascer-
tainable whether this tooth possessed a basin-shaped heel. However,
the character may be variable since some specimens of A. taxoides
possess heels on M2 which appear trenchant rather than basined
(Vanderhoof and Gregory, 13840, p. 143].

The most obvious characters differentiating UNSM 46815 from other
borophagine genera are as follows; Tomarctus is smaller, Corophacus
lacks a parastyle on Pd, and Csteoborus has reduced anterior premolars.

The knox County specimen is referred to Aelurodon due to the
presence of only minor variations from typical Aelurodon characters
and to the obvious lack of similarity to other borophagine genera.

Characters of Aelurodon Species

Many new species of Aelurodon were described in the latter half
of the nineteenth and early twentieth centuries as more specimers
were collected around the country. The large number of these species
was Que in part to an inability to compare new material with the
genotype (most of the new species were based on lower jaws), and
partly due to an ignorance of the range of individual variation
within valid species of Aelurocdon. Vanderhcoof and Gregory (1340)

clarified the confused status of the species of the genus, and

McGrew (1944) simplified problems further by dividing the genus into



10
two species groups; the A. saevus and A. taxoides groups. McGrew desig-
nated the type specimens of A. saevus (Leidy), A. haydeni (Leidy),

A. inflatus Vanderhoof and Gregory and A. mortifer (Co-k] to be re-
presentative of the A. saevus group (1844, p. 78). A. taxoides and

some specimers which had been referred to A. wheelerianus were desig-

nated as representing the A. taxocides group. A. ferox Leidy, A.

meandrinus Hatcher, A. brachygnathus Douglass, and A. wheelerianus

(Cope) were considered to not possess sufficient characters for
specific determination (McGrew, 1944, p. 79). Mawby (1964) added

A. marshi to the A. taxoides group, and suggested that A. wheelerianus

also probably belongs to that group, while A. ferox probably belongs
to the i; saevus group.
Five characters distinguish the A. taxocides from the A. szevus

group. These are (McGrew, 1844, p. 73):

1. Horizontal ramus not tapering anteriorly, symphysis

deep.
2. Premolars little reduced.
3. Heel of M, short.

1
4. Entoconid of H1 much reduced.
S. Paraconid, protoconid, and metaconid of Ma reduced.

To determine whether the Knox County specimen should be referred
to the A. saevus or A. taxcides group a graphical comparison of tooth
size was made between the dentition of UNSM 48815 End the published
measurements of Aelurodon holotype and referred specimens (figs. 1a-g).
The graphs indicate that both groups widely overlap in their size
ranges of P4 and M1 (fFigs. 1e, f), however the A. saevus group

tends to have distinctly smaller sized anterior lower premolars than

does the A. taxocides group. This portrays McGrew's (1844, p. 73)



Figure 1a-g. Graphs showing size of the lower dentition of UNSM

46815 relative to the published measurements of

other species of Aelurodon. A = A. aphobus, A from Merriam (1919),
A3 from MacDonald (1948a); H = A. haydeni (holotype) from Matthew
and Cook (1909), Hy from Webb (1969); | = A. inflatus (holotype)
from Gregory (1942), |_o from MacDonald (1960); My = mean of 6
specimens of A. mortifer from Kitts (1957); Ma = A. marshi (holo-
type) from Thorpe (1922); Py = A. platyrhinus from Voorhies (1969);
. S = A. saevus (holotype) from Matthew and Cook (1909), Sy from
Matthew and Gidley (1904), S, from Green (1971); T = A. taxoides
(holotype) from Thorpe (1922), Ty from Gregory (1942), T 3 g from

MacDonald (1960), T?,B from Webb (1969); TM = A. taxoides magnus

(holotype) from Thorpe (1922); W = A. wheelerianus (holotype) from

Matthew and Cook (1909), Wi,2,4 from Merriam (1919), WS from Mat=-

thew and Gidley (1904); WA = A. wheelerianus aesthenostylus (holo-

type) from Henshaw (1942). Specimens referred to species of the

A. taxoides group are designated by an "X"; others are designated
by @ dot. The range of the A. sasvus group exclusive of A. haydeni
(from McGrew, 1944) is shown in yellow. The range of A. mortifer
(from Kitts, 1957) is shown in blue. UNSM 46815 is designated by

a e . Scale in mm.



Figure la. Size range in canine teeth (lower) in Aelurodon.



17 =

15

14 —

13

12 =

1T -

10




Figure 1-b. Size range in the P, of Aelurodon.
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Figure 1c. Size range in the P, of Aelurodon.
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Figure 1d. Size range in the Pz of Aelurcdon.
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Figure le. Size range in the P, of Aelurodon.
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. Figure 1f. Size range in the M; of Aelurodon.
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Figure 1g. Size range in the My of Aelurodon.
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observation that the premclars of the A. taxoides group are not reduced
in comparison to those of the A. saevus group. Although the Knox
County specimen falls on the small end of the range of premolar
sizes for the A. taxoides group, it appears to lie outside the range
of the small premolars characteristic of the A. saevus group. Based
on tooth size alone, UNSM 46815 appears to belong to the A. taxoides
group.

The following qualitative characters were evaluated to check the
results of the above statistical compariscons: relative cusp size
and position, and mandibular morphology. The cusps on M1 and ME
were compared using descriptions presented by Vanderhoof and Gregory
(1940) for A. saevus (p. 145), A. haydeni (p. 147), and A. taxoides
(p. 1438). The first lower molar‘of A. saevus and A. haydeni is
characterized as possessing subequal hypoconid and entoconid cusps
which enclose a basin. That of A. taxocides is described as having a
larger and slightly more posteriorly placed hypoconid than entoconid,
with a shorter heel on the tooth than is found in the two former species.
The M, of UNSM 4BE15 agrees with A. taxoides in these characters.

1

The M2 of A. taxoides displays a larger and more anteriorly placed

protoconid than metaconid, with a less distinct basin than occurs
in A. saevus or A. haydeni. UNSM 46815 agrees with A. taxoides in
these characters.

_Abrupt anterior tapering of the mandible is characteristic of
the A. saevus group, while the mandible of the A. taxoides group main-
tains an approximately equal depth throughout its antero-posterior
length and possesses a deep angular symphysis (McGrew, 1844, p. 79).

The latter contrasts with the characteristically rounded appearance

of the symphysis in the A. saevus mandible (Vanderhoof and Gregory,



1940, p. 161]; The mandible of the Knox County specimen is heavy
throughout the entire antero-posterior length and possesses a robust
symphysis in having an angular chin rather than a rounded ocne. This
indicates that the general structure of the mandible of UNSM 46815 is
of the A. taxoides type.

In separate comparisons of three different groups of characters;
tooth size, relative size and position of the cusps of the lower
molars, and general mandibular morphology; the Knox County specimen
compares most closely with A. taxoides. It seems clear that the
affinities of this specimen lie with the A. taxoides group.

The small size of M2 and lack of M3 (for whatever reasons) in

UNSM 46815 agrees with Mawby's (13964) conclusion that the A. taxoides

27

group is more Canis-like, than the A. saevus group which has affinities

with Ostecborus., My use of [Prohzaenajfor A. taxoides follows the
usage of R. H. Tedford and Beryl Taylor (AMNH) who are currently re-
vising the Borophaginae (personal communication to M..R. Voorhies,
1978). Emphasis on reduction in tooth size in Osteoborus occurred
primarily in the anterior premolars (Stirton and Vanderhoof, 1933,

p. 175), rather than in the posterior molars. The reverse is true of
UNSM 46815.

The large canine of the Knox County specimen {Fig. 1a, pl 5) pro-
bably in part reflects the lack of reduction in the anterior denti-
tion of members of the A. taxoides group, but the disproportionate
size of this tooth in UNSM 46815 in comparison to thase of other
Aelurodon specimens of equivalent size, may indicate that canine
size was a sexually dimerphic character in the Knox County popula-
tion. Unfortunately, although most of the appendicular skeletal

material was found with UN3M 46815, there is no trace of a baculum



with the specimen. Without a larger population sample it cannot be
determined whether the unusually large canine of this specimen reflects
individual variation, sexual dimorphism, or both.
SKELETAL DESCRIPTION
Tables 1-8 provide detailed comparisons of the appendicular
skeleton of UNSM 46815 with that of the wolf and spotted hyena.

Features of A. (Prohyaena) ‘taxoides are grouped into three cata-

gories: 1) C. lupus-like, 2) C. crocuta-like, and 3)different from
both. Features which are common to all three species are not listed.
Emphasis is placed on features which are useful in determining the
lifestyle of A. taxoides.

FRONT LIMB
Humerus (Table 1; Pl. 7; Fig. 2)

The heavy shaft of the A. taxoides humerus is similar to that
of C. crocuta and greatly differs from the thin-shafted C. lupus
humerus. It is interesting to note that Hildebrand (1954, p. 434)
stated that two characters which distinguish the Canidae are the
lack of an entepicondylar foramen and the presence of a supratroch-
lear foramen, while both humeri of UNSM 46815 possess an ent epicon-
dylar foramen and lack the supratrochlear foramen. Presence or
absence of a supratrochlear foramen sppears to be a variable char-
acteristic in A. taxoides, since a humerus referred to Aelurodon
sp. from Verdigre Quarry in Knox County, Nebraska (Voorhies, 13968)
has a distinct supratrochlear foramen. Miller, et. al. (1964,

p. 69) state that the supratrochlear foramen is sometimes lacking

from humeri of small individuals of Canis familiaris. The presence,

of the entepicondylar foramen in A. taxoides is considered to be a

primitive feature by Vanderhoof and Gregory (1940, p. 161).






Figure 2. Proportions of humeri after equi-length adjustment made.

EF- entepicondylar foramen, SF- supratrochlear foramen.
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Radius (Table 2; Pl. 8; Fig. 3)

The radius of A. taxoides is different from that of both C. lupus
and C. crocuta, not only morphologically, but also in its length rela-
tive to the humeral length. In A. taxoides, the radius is shorter
than the bumerus, while in the other two species it is longer.

Less obvious differences are present in the size of muscle attachments,
implying that there were related differences in muscle size and use.
The radial tuberosity which is the point of insertion for the distal
tendon of the m. biceps brachii is distinctly larger in A. taxoides
than in C. lupus or C. crocuta. A distinct ridge is present on the
shaft of the A. taxoides radius at the point of insertion for the

m. supinator. The same area on the shafts of C. lupus and C. crocuta
is smooth, implying that the m. supinator in these species is smaller
than that of A. taxoides. The m. pronator teres also appears to have
been larger than that of C. lupus and €. crocuta for the same rea-
sons. The insertion of the interossecus ligament occupies only 1/6
of the shaft length in A. taxoides, but extends for 1/3 the length

of the C. lupus shaft and 2/3 of the shaft of C. crocuta. The manner
of articulation between the distal ends of the radius and ulna is
quite different in A. taxoides from that of C. lupus and C. crocuta.
The ulnar notch facet is oriented proximo-laterally at a 450 angle

in the former, while in the latter two species it is vertical.

Ulna (Table 3; Pls. 9, 10A; Fig. 4)

The ulna of A. taxoides resembles that of C. crocuta in general
structure, but there are distinct differences in detailed structure.
Similarities with C. crocuta include a robust shaft and distal end.
The proximal surface of the olecranon process of A. taxoides resem-

bles that of CT. lupus (and C. latrans) in possessing a deep antero-



Table 2.

Canis-like
Features

Crocuta-like
Features

Features
Distinct
From

Canis or
Crocuta

Comparison of features of the radius.

FEATURE

Largest tendinal attachment on

distal end

Size of process at proximal
end of radial head

Arc of radial articular
circumference

Relation to length of
humerus

Ratio of transverse to
anteroposterior diameter

Size of radial tuberosity

Size of prominence lateral
to radial tuberosity

Area of insertion of m.
supinator on proximal
portion of shaft

C. crocuta

Tendon of m.
extensor dig-
itorum com-
munis

Very small

260°

Longer

2:1

Small

Small

Smooth

A. (P.) taxoides

Tendon of m. ex-
tensor carpi
radialis

Prominent

270°

Shorter

1,547

Large

Large

Low ridge
present

C. lupus

Tendon of m.
extensor car-
pi radialis

Prominent
125°
Longer

2.57]

Small

Small

Smooth

FUNCTIONAL IMPLICATION IN AELURODON
Priority on extension of the carpal joint and

flexion of the elbow joint, rather than
extension of the digits

Not known

Freer movement of the radius of Aelurodon

Less cursorial than other two species

Less blade-like shaft due to lack of cursorial
specialization

Large distal tendon of m. biceps brachii may indicate
ability of forearm supination

Large cranial crus of ulnar collateral ligament
provides point of insertion for large proximal
tendon of m. supinator may indicate forearm ro-
tational ability

Well developed m. supinator indicates ability to
rotate palm medially"



Table 2.

Features
Distinct
From
Canis or
Crocuta

(Continued)
FEATURE

Area of insertion of m. pro-
nator teres

Length of insertion of in-
ter osseous ligament

Orientation of ulnar notch
facet
Length of styloid process

Shape of ulnar notch facet

C. crocuta

Roughened but
lacks ridge

2/3 shaft

Vertical

Long, stout

Concave

A. (P.) taxoides

Low ridge pre-
sent

1/6 shaft

45° angle facing
proximo-lateral-
ly

Moderate, thin

Flat

C. Tupus

Roughened but
lacks ridge

1/3 shaft

Vertical

Short, thin

Concave

FUNCTIONAL IMPLICATION IN AELURODON

Well developed m. pronator teres indicates ability
to rotata dorsal.forearm medially

Radius and ulna not as tightly bound as in other
two species

Allows sliding articulation with ulna and provides
support for weight transmitted through ulna

Less cursorially specialized than C. lupus

Not known



Figure 3. Proportions of radii after equi-length adjustment made.
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Table 3.

Canis-like
Features

Crocuta-like
Features

Features
Distinct
From
Canis or
Crocuta

Comparison of features of the ulna.

FEATURE

Deep grove on proximal surface
of olecranon process

Height to width ratio of art-
jicular surface of radial notch

Shaft thickness

Proportions of distal end
Robustness of olecranon process
Orientation of olecranon pro-
cess

Lateral articular surface of
trochlear notch

Shaft curvature

Length interosseous crest/
length of ulna (minus olecranon
process) X 100

Orientation of articular cir-
cumference facet

Facet on styloid process

Groove distal to medial lip
of trochlear notch

C. crocuta

Absent

1/4

Stout
Robust

Very robust
Proximally
directed

Slightly
notched

Bowed

84

Vertical

Present

Absent

A. (P.) taxoides

Present

1/2

Stout
Robust

Very robust
Proximally
directed

Slightly
notched

Straight
17

45° angle fac-
ing cranio-dis-
tally

Absent

Deep

C. lupus

Present

1/2

Slender
Slender

Moderately
robust

Proximo-caud-
ally directed

Stongly not-
ched

Bowed

38

Vertical

Present

Shallow

FUNCTIONAL IMPLICATION IN AELURODON

Not known

Not known

Greater support for heavy body
Thicker wrist correlated with heavy 1imbs

Not known

Not known

Not known

Less cursorial than other two species

Short interosseous ligament allows rotation

of forearm

Sliding articulation with radius allows rotation
of forearm

Ulna does not articulate with cuneiform

Not known



Figure 4, Proportions of ulnae after equi-length adjustment made
(length of shaft from distal edge of semi-lunar notch

to distal end of ulna equalized).
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posteriorly directed groove (pl. 10A). A latero-medially directed and
much shallower groove occupies the same area on the olecranon process
of C. crocuta. The ulna of A. taxoides also has several features dis-
tinct from both C. lupus and C. crocuta. The shaft is nearly straight
in the former species, but bowed in the latter two species. The inter-
osseous crest is quite short in A. taxoides, of moderate length in
C. lupus, and very long in C. crocuta. As mentioned above, the manner
of distal radio-ulnar articulation is distinctly different in A.
taxoides from that of the other two species. The articular circum-
ference facet is oriented at a 45o angle and faces cranio-distally,
while those of both C. lupus and C. crocuta are vertical and face
cranially.
Forefoot (Pl. 17A-H)

The forefeet of UNSM 46815 are only partially preserved, there-
fore comparisons are confined to general morpholegy. The pisiform
of A. taxoides is similar to that of C. crocuta in having a wide,
deep facet on the dorsal surface for articulation with the styloid
process of the ulna. This facet on the pisiform of C. lupus is
narrow and shallow. The metacarpals of A. taxoides resemble those
of C. crocuta in being straight and robust. The metacarpals of C.
lupus are more slender and the distal ends of the second and fifth
flare laterally. The third and fourth metacarpals of A. taxoides
are distinctly shorter relative to total limb length (15%), than
those of C. lupus (17%), or C. crocuta (18%).
Innominate (Table 4; Pl. 10 8, C)

The innominate of A. taxoides is nearly equal in size to that

of C. lupus, although the former is more robust. A. taxoides is also
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Table 4.

Canis-like
Features

Crocuta-like
Features

Features
Distinct
From
Canis or
Crocuta

Comparison of features of the innominate.

FEATURE
Fossa between ventral part of
acetabular fossa and lunate sur-
face
Shape of ischial tuberosity

Orientation of acetabular fossa

Thickness of base of ilium ant-
erior to acetabulum

Position of ventral border of
auricular surface

Width of ischial surface post-
erior to obturator foramen

Relief of iliopectinal emminence

Shape of obturator foramen

C. crocuta

Present

Sub-circular
45° from
vertical
Moderately
thick

Above acetab=-
ulum

Narrow

Low

Sub-circular

A. (P.) taxoides

Absent

Oblong
45° from
vertical

Thick

Nearly on horiz-
ontal plane with
acetabulum

Wide

High

Intermediate

C. lupus
Absent

Oblong
Slightly ant-
eriorly ori-
ented

Thin

Above acetab-
ulum

Very wide

Low

Oblong

FUNCTIONAL IMPLICATION IN AELURODON

Not known

Not known

Not known

Body more massive than that of C. lupus and m.
iliacus larger than in C. crocuta or C. lupus

Less cursorially specialized than the other
two species

M. obturator externus larger than that of C.
but not as large as that of C. lupus

Not known

Not known



similar to C. lupus in having a wide (but not as wide as the latter)
ischial surface posterior to the obturator foramen, indicating a large
area of origin for the m. obturator externus. This area is narrow in
the C. crocuta pelvis. A. taxoides differs from both C. lupus and C.
crocuta in having the ventral surface of the sacrum positioned on a
horizontal plane with the acetabulum, as indicated by the ventral

-~

border of the auricular surface. The sacra of C. lupus and crocuta

are positioned dorsal to the level of the acetabulum.
Femur (Table 5; Pl. 11; Fig. 7)

The femur of A. taxoides is similar to that of C. crocuta in
having a robust shaft and a wide but'only moderately deep patellar
groove. The C. lupus femur has a slender shaft and a deep and
narrow patellar groove. A. taxoides differs from both C. lupus
and E;‘crocuta in displaying only a slight bow in the shaft, as
compared to the distinct curvature present in the shafts of the latter
two species; and having a larger lesser trochanter for insertion
of the m. iliopsoas

Patella (P1. 13 C)

The patellae of A. taxoides, C. lupus, and C. crocuta are not

significantly different.
Tibia (Table 6; Pl. 12; Fig. 8)

_As is true of the other long bones, the general structure of
the A. taxoides tibia resembles that of C. crocuta more closely
than that of C. lupus. Tibiae of the former two species have ro-
bust, étraight shafts, large proximal ends, and are distinctly
shorter than the femora with which they articulate. The tibia of
C. lupus hasra slender, curved shaft, a small proximal end, and is

longer than the femur.
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Table 5. Comparison of features of the femur.

Crocuta-1like
Features

Features
Distinct
From
Canis and
Crocuta

FEATURE
Femorotibial index
Thickness of shaft

Depth of patellar groove

Position of facet for medial
fabella

Curvature of shaft

Size of lesser trochanter

Morphology of lateral supra-
condylar tuberosity

Size of lateral supracondy-
lar tuberosity

C. crocuta
79
Robust

Moderately
deep, wide

Not continu-

ous with con-
dyle, antero-
medially pos-
itioned fac-

ing proximo-

medially

Bowed

Moderate

Flat roughen-
ed square

1.5 1.5 cm

A. (P.) taxoides

84
Robust

Moderately
deep, wide

Not continuous
with condyle,
antero-medially
positioned fac-
ing proximo-med-
ially

Slightly bowed
(distal end)
Large

Pimple-like pro-
tuberence

.5 cm diameter,
.5 cm height

C. lupus
104
Slender
Deep, narrow
Adjacent and
continuous
with medial

condyle, fac-
es proximally

Bowed

Small

Flat roughen-
ed rectangle

2% 1 cm

FUNCTIONAL IMPLICATION IN AELURODON

Less cursorial than C. lupus

Support for heavier body than that of C. lupus
Less cursorial than C. lupus

Not known

Less cursorial than other two species

M. iliopsoas stronger than in other two species

Not known

Not known



Figure 5 Proporticns of femora after equi-length adjustment made.



C. crocuta A. (P.) taxoides C. lupus




















































































































































































