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CARNIVORAFROM THE LATE MIOCENE LOVE BONE BED OF
FLORIDA

Jon A. Baskih

Eleven genera and twelve species of Carnivora are known from the late Miocene Love Bone Bed Local Fauna, Alachua County,
Florida. Taxa from there described in detail for the first time include the canittaefyon sp., the hemicyonine ursid cf.
Plithocyonsp., and the mustelidseptarctuswebbin. sp.,Hoplictis sp., and 3thenictisnear &. lacota Postcrania of the
nimravidBarbourofelisindicate that it had a subdigitigrade posture and most likely stalked and ambushed its prey in dense cover.
The postcranial morphology dfimravides(Felidae) is most similar to the jaguBantheraonca The carnivorans strongly

support a latest Clarendonian age assignment for the Love Bone Bed. Although the Love Bone Bed local fauna does show some
evidence of endemism at the species level, it demonstrates that by the late Clarendonian, Florida had become part of the
Clarendonian chronofauna of the midcontinent, in contrast to the higher endemism present in the early Miocene and in the later
Miocene and Pliocene of Florida.

Key Words: Carnivora; Miocene; Clarendonian; Florida; Love Bone Bagtarctus webhbi. sp.

INTRODUCTION can Museum of Natural History, New York; F:AM, Frick
The Love Bone Bed Local Fauna, Alachua County, fossjl mammal collection, part of the AMNH; UF, Florida
Florida, has produced the largest and most diverse lat§,,seum of Natural History, University of Florida.
Miocene vertebrate fauna known from eastern North All measurements are in millimeters. The follow-
America, including 43 species of mammals (Webb et al. ing abbreviations are useN; numberX, mean (& stan-
1981; MacFadden & Hulbert 1990). The Love Bone gard error)OR observed rang&V, coefficient of varia-
Bed consists of fluvial sediments of the Alachua Forma-ion: |, length: W, width: GL, greatest length; GTD, great-
tion that fill a complex stream channel deposit cut into gt transverse diameter; GTW, greatest transverse width;

Formation (Webb et al. 1981). Field parties from the gter: Gw, greatest width.

Florida Museum of Natural History excavated this lo-

cality from its discovery in 1974 until its closure in 1981. SYSTEMATIC PALEONTOLOGY

The quarry has yielded a wealth of carnivore material, Order CARNIVORA Bowdich 1821

in contrast to other Florida late Neogene localities such Family NIMRAVIDAE Cope 1880

as Mixson’s Bone Bed, McGehee Farm, or the Upper  GenusBARBOUROFELISchultz, Schultz, and
Bone Valley, in which carnivorans are poorly repre- Martin 1970

sented. Eleven genera and twelve species of carnivorans gARBOUROFELIS. OVEORUMBaskin 1981
are known from the Love Bone Bed. The carnivorans Tables 1-3

are the same as or closely related to taxa from the latg 5 hourofelislovei Baskin 1981.
Miocene faunas of the Great Plains and the West Coast,  comments.—The specific epithet was emended
and support a latest Clarendonian age (9.5-9.0 Ma) aSpy Hulbert (1992), because this taxon was named for

signment for the Love Bone Bed local fauna. ~~ Ron and Pat Love. The most notable addition to mate-
The following vertebrate paleontology collections (5| of Barbourofelisloveorumfrom Florida since the

are abbreviated in the text as follows: AMNH, Ameri-  original description (Baskin 1981) is a skull (UF 37000)
illustrated in Hulbert et al. (2001:fig. 11.32b-c). Mea-

Department of Biology, Texas A&M University-Kingsville, surements are given in Table 1. This skull is from a
Kingsville, TX 78363; <kfjab02@tamuk.edu> juvenile, as indicated by the small size of the canines (L
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Table 1. Measurements of the skulBarbourofelisloveorumandNimravidesgaliani from the Love Bone Bed. Measure-
ments in parentheses may be exaggerated because of the reconstruction.

Barbourofelis Barbourofelis Nimravides
UF 24447 UF 37000 UF 27989

Condylobasal Length 239 218 245
Maximum Length (288) 249 290
Width palate across C (84) 74 73
Width palate across P4 121 121 105
Length palate 99 120
Width across Interorbital
constriction 89 90 66
Width of zygoma 187 165 176
Width across mastoids 103 101
Height of occipit 93 82 85

=23.9, W=7.3) that are similar in dimensions to decidu- physes and the posterior articular surface indicate that
ous canines of the holotype UF 24447 (Baskin 1981:fig. Barbourofelishad a very short tail. The bones of the
1), and the low degree of wear on the P4, even less thaforelimb are stout, with well-developed processes for
that of the holotype. The high occipit of this better pre- muscle attachment. The humerus has a relatively large
pared specimen shows the expected barbourofelineross-sectional area and possesses prominent pectoral,
morphology, as noted by Baskin (1981) in his discussiondeltoid and lateral epicondylar ridges, with the pectoral
of the reconstruction of juvenile skull selected as theand deltoid crests extending low on the humerus. The
holotype ofB. loveorum Bryant (1988) analyzed the pelvis is distinct from that of felids. In lateral view, the
tooth eruption sequence Bfloveorum He concluded ala (the wing of the ilium) is rotated medially into the
that the extremely large deciduous upper canine and théorizontal plane. There are large areas for attachment
delayed eruption of the permanent upper canine that wasf the iliac muscle on the ventral surface and the deep
present inB. loveorumwas a synapomorphy for all gluteal muscle on the lateral surface. The bones of the
Nimravidae and further distinguished this family from hind limb are more slender than those of the forelimb,
the Felidae. but also possess well-developed processes for muscle
Postcranial Skeleton.— The skeleton of attachment. The femur has a strong third trochanter
Barbourofelisis decidedly non-feline in structure and and relatively small distal condyles. The shaft is bowed
more closely resembles the nimrawbplophoneus convex anteriorly to an even greater extent than is seen
(Scott & Jepsen 1936). The atlas differs from that of in Smilodon The metapodials are robust, with large
felids and most other carnivorans, but resemblesproximal processes and are easily distinguished from
Hoplophoneusnd ursids in lacking alar notches. The those of felids. Their shafts are dorsoventrally com-
transverse processes extend backwards and are pointgaessed and the distal articular surfaces are flattened
at their posterior termination asSmilodon The sacrum  dorsally.
is wider than long, and has a large area of attachment Many of these features are characters that
for the pelvis. The small sizes of the posterior zygapo-Ginsburg (1961b) considered diagnostic of a plantigrade
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stance. Joints in plantigrade animals tend to be loosefor extant felids, but are closest to those he reported for
with a greater degree of motion. Barbourofelisthis ~ Smilodon
is especially marked in the joint between the radiusand ~ The cruralindex (Cl), the length of the tibia to that
scapholunar, which has a very rounded proximal articu-of the femur, ranged from 0.837 f8milodonto 1.050
lar surface, and those between the carpals and tarsaléor Uncia uncia the snow leopard, andcinonyx
between the podials and metapodials, between thdubatus(Gonyea 1976). The values fBarbourofelis
metapodials themselves, and between the tibia and théveorumare 0.750, 0.744, and 0.742 for the minimum,
astragalus. The calcaneum is short and the sustentac@verage, and maximum measurements, respectively
lar facet is medially situated. The astragalus possessedable 2). The average index for two femora and two
a short neck and the astragalar keels are poorly develtibiae ofB. fricki in the F:AM collection from the Jack
oped. The metapodials are short and, when articulatedSwayze Quarry in Kansas is 0.648. Again, these values
spread out in a fan. Gonyea (1976) criticized Ginsburg'sare smaller than those reported &mnilodon
(1961b) work on plantigrade posture and stated that all The limb proportions oBarbourofelisare most
nimravids and felids have digitigrade posture at least forsimilar to those of the machairodontine fedichilodon
the forelimb. Although this may be true, classifying all The hind limb is not elongated relative to the forelimb.
these carnivores as simply digitigrade masks importantThe IMI is intermediate between that Bantheraleo
differences in their postures. The Oligocene nimravids,andSmilodonwhich has the relatively shortest hindlimbs
Barbourofelis and certain machairodontine felids such of the “cats” investigated by Gonyea (1976). The aver-
asSmilodorshould be classified as subdigitigrade. Thus, age Bl of 0.69 and Cl of 0.74 f&t loveorumare lower
although their metapodials were not in full contact with than those he reported for cats. The values of these
the substrate during locomotion, they were not nearly aghree indices are correlated with an absence of cursorial
perpendicular to the ground as in the fully digitigrade adaptations. Anyonge (1996) distinguished ambush,
felines. cursorial, and ambulatory locomotor groups in late Neo-
Gonyea (1976) used limb proportions to interpret gene sabertoothed carnivorans. Ambush and ambula-
behavior and ecology of saber-toothed carnivorans. Heqgry species had significantly lower Bl's (0.80) than
compared limb segment ratios of four extinct sabertoothsyrsorial species (1.01). The average Cl of ambush
with eight species of Recent large felids. Tables 2_ and ?’species (0.84) was intermediate between those of am-
present long bone measurements Barbourofelis 1 at0ry (0.69) and cursorial (0.93) species. The Bl
loveorum Greatest Ie_ngth of metacarpal Ill averaged and CI values calculated f@. loveorumsuggest an
62'0#1'05 for 12 Specimens, m_etatarsal i, 63'6. for_four ambush species. Anyonge (1996:fig. 3) tentatively con-
specimens. '_I'he_mtermempral |n_de>§ (ML, anter_lorllmb cluded that average measurements for the smaller and
length/posterior limb length; anterior limb length =length olderB. morrisi suggest it was an ambulatory species.

of humerus + radius + third metacarpal; posterior limb . .
length = length of femur + tibia + third metatarsal) ranged Gonyea (197.6) assouate'd short d|§ta| segments
from 0.790 forDinictis and 0.810 folFelis concolor, (low Bl ar_ld Cl) with extant felids from highly strucj
the ur'na t0 0.974 fc$mi|od6n(Gon ea 1976) F’or tured habitats, such as dense forest; and longer distal
B IoF\)/eorljm indices of 0.942. 0 949y and 0 9?;7 were Segments with those inhabiting open terrain. According
cz;llculated for minimum .aver’agé an’d maxihum mea-to Gonyea’s criteriaBarbourofelisloveorumwas an
surements respectively’ ’ inhabitant of dense forest. A fully digitigrade posture is
The brachial (or humeroradial) index (Bl is the PeSt @dapted for running down and capturing prey in
open country. The subdigitigragarbourofelisprob-

ratio of the length of the radius to that of the humerus. i )
It ranges from 0.820 f@milodorto 1.033 foAcinonyx ~ ably stalked and ambushed its prey in a dense forest,

jubatus the cheetah (Gonyea 1976). Barbourofelis perhaps along the stream border of the channel that
loveorum the Bl is 0.700, 0.691, and 0.676, based onformed the Love Bone Bed. Gonyea (1976) also used
the minimum, average, and maximum measurementsthe relationship between the cross-sectional area of the
respectively (Table 1). Avalue of 0.717 was computed humerus and its length as an indication of the size of
for a radius and humerus, possibly from the same indi-Prey that a cat could capture. The cross-sectional area
vidual, ofBarbourofelisfricki from Long Island Quarry, ~Was computed by multiplying the width and thickness of
Kansas in the USNM collection. These values are allthe shaft two-thirds of the way down the shaft. The
markedly lower than those reported by Gonyea (1976)cross-sectional areas of the two compktéoveorum



Table 2. Measurements of the humerus, ulna, and radierbburofelisloveorumandNimravidesgaliani from the Love Bone Bed.

Barbourofelis Nimravides
N X OR Ccv X OR CV
Humerus
GL parallel to longitudinal axis 2 .5 260-281 3 279.7  272-292
GTD of proximal extremity 5 53.22 51.4-55.1 3 60.70  53.5-65.0
Greatest APD of proximal extremity 5 78.50 75.8-83.3 3 77.9 75.0-83.2
TD at middle of shaft 3 26.83 25.8-275 3 278 26.5-30.0
APD at middle of shaft 3 37.70 37.1-38.2 3 40.9 40.0-42.0
GW of distal extremity 22  71.08+0.822 64.6-76.8 55 8 735 67.8-78.7 5.1
Least APD of articulating surface of ulna 22 2453+0.316  21.7-29.1 6.0 6 25.0 22.2-28.1 7.8
Ulna
GL parallel to longitudinal axis 6 247.7+4.03 30-258 40 1 297
GW posterior surface of olecranon process 14 32.43+0.869 27.4-380 10.0 9 22.78+1.140 19.2-27.8 150
Greatest TW greater sigmoid cavity 13 32230914 28.0-39.0 10.2 8 34.50+0.886 30.2-37.7 7.3
APD across coronoid process 13 52.39+0.964 45.0-57.0 6.6 8 47.25+1.191 44.7-54.0 7.1
APD of shaft at proximal end of tendon scar 6 27.38+0.809  25.0-29.2 7.2 5 2914 28.1-31.2
TD of shaft at proximal end of tendon scar 6 20.37+0970 178239 117 5 1498 134-17.6
Greatest APD at distal extremity 6 27.08£0.973 23.9-29.7 8.8 2 2765 255-29.8
GW of distal extremity 6  18.85+0.533 17.2-20.6 6.9 2 1500 135-165
Radius
L measured along internal border 9 186.8+1.15 182-190 19 2 227 211-243
Longest diameter of proximal end 8 31.00+0.682 27.6-33.2 6.2 5 35.1741.059 33.2-39.2 6.7
Greatest diameter taken at right angles
to long diameter of proximal end 8 242510485  23.3-26.2 5.7 5 25.54+0.938 23.6-28.0 8.2
W of shaft at middle 8 2399+0.396 23.2-25.3 47 3 26.03 227279
Thickness of shaft at middle 8 137440415 115-149 8.6 3 1500 13.7-15.8
GW at distal end taken
normal to internal face 8 41.73+0972  38.4-46.7 6.6 5 43.50+1.649 39.6-48.9 85
Greatest thickness of distal end 8 30.61+0.655 28.2-33.9 6.0 5 284611983 252-36.2 156
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Table 3. Measurements of the femur and tibiBarbourofelisloveorumandNimravidesgaliani from the Love Bone Bed.

Barbourofelis Nimravides
N X OR CcVv X OR CV
Femur
GL from top of
greater trochanter to distal condyles 4 2770 68291 35 4 3285 315347 46
TD of proximal end, outer face of
greater trochanter to inner side of head 11 71.82+0.601 69.2-75.8 28 1 69.34+1.421 64.0-77.1 6.8
Greatest APD of head 11 3339+0.376 31.8-35.8 37 10 33.56+0.634 30.4-36.2 6.0
TD shaft at middle 6 27870842 24.2-30.2 74 7 26.93+0.278 26.1-27.9 27
APD of shaft at middle 6 21.20£0.366 20.2-22.3 4.2 7 27.04+0599 24.5-28.9 59
GW of distal extremity 7  56.74+0973 52.8-59.8 45 6 59.98+1.160 56.8-64.1 47
Greatest APD of distal extremity 7 5487£1.050 50.2-58.0 51 6 55.95+1.673 52.3-61.9 73
GW of intercondylar notch 7 1062029 9.3-11.8 72 6  17.90£0.924 15.0-206 126
GW of articular surface of inner condyle 7 24.02+0.379 22.8-25.7 4.2 4 2252 210245 6.4
Tibia
GL 11 206.34.34 201-216 21 4 288.8  279-302 33
Greatest TD of proximal end 10 5451+0.767 50.8-58.7 44 7 65.73x1.580 61.8-72.8 6.4
TD of shaft at middle 11 19.08£0.335 17.1-20.6 58 5 27.68+0.317 26.8-28.7 26
Greatest TD of distal end 10 41.10+0.873 36.6-44.8 6.7 13 48.09+0.683 44.0-51.5 51
Greatest APD of distal end 10 27.32+0.457 255-29.3 53 13 31.35+0.598 28.7-34.7 6.9
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humeri are 1028 and 1050 rimThese values fall Discussion.—The genudimravideswas estab-
well-above Gonyea’s (1976:fig. 6) regression line for lished by Kitts (1958) foPseudaeluruthinobatefrom
cross-sectional area of the humerus (expected values the latest Clarendonian Black Hawk Ranch Local Fauna
661 and 796 mf) versus its length. Of the 12 taxa of California (Macdonald 1948b) and the early
examined (Gonyea 1976), onloplophoneusand Hemphillian Arnett (= Port of Entry Pit) and Higgins
Smilodonshow comparable results. These values indi-local faunas of Oklahoma and Texas. Macdonald
cate thaB. loveorumprobably took prey substantially (1948b) derived his species from the Barstowan
heavier than its own body weight, suchTa¢eoceras intrepidus Martin and Schultz (1975) recognized that
or Gomphotherium Barbourofelisprobably stalked the type oMachairoduscatacopsisa mandibular sym-
and ambushed its prey from dense cover, pulling downphysis, belonged tdlimravides and was probably a
large prey with its heavily muscled, well-developed fore- senior synonym oN. thinobates The symphysis is

limbs. relatively large, similar in size to specimens from the
Family FELIDAE Gray 1821 early Hemphillian.
GenusNIMRAVIDESKitts 1958 Baskin (1981) named#limravidesgaliani from
NIMRAVIDESGALIANI Baskin 1981 the Love Bone Bed and concluded tNanhravidesvas
Tables 1-3 derived from the early Clarendonidseudaelurus

Comment.—Baskin (1981) described cranial and pedionomugMacdonald 1948a). He determined that
dental material of this species. A notable addition is aalthoughNimravidescatacopsisvas correctly assigned
nearly complete skull (UF 27989) recovered in 1981 to Nimravides it was best to consider the species name
(Table 1). anomendubium given the fragmentary nature of the

Postcranial Skeleton.—The lion-sizZdinravides  type specimen, the lack of precise knowledge of the age
galianiis typically feline in limb structure and propor- and location of the type locality, and the possibility that
tions, and in many postcranial features resembles thenore than one species was present in the early
jaguar,Pantheraonca The pelvis has characters of Hemphillian.
both SmilodonandPanthera The femur and tibia are Beaumont (1990) referredPseudaelurus
elongate and slender. The neck of the astragalus is longpedionomugo Nimravides He recognized two sub-
The calcaneum is lynx-like in form and has a long neck species from the Ash Hollow FormatioNimravides
with a grooved head. Greatest length of metacarpal lllpedionomugedionomugor material from the early
averages 110.0+3.06 for six specimens; metatarsal lllClarendonian Cap Rock Member and. p.
116.0+1.52 for six specimendNimravidespossesses nebraskensigor material from the late Clarendonian
the digitigrade characters Ginsburg (1961b) detailed forMerritt Dam Member. He distinguisheN. p.
modern cats. The Bl values fidr galiani are 0.776,  nebraskensisrom N. p. pedionomudy its larger size
0.811, and 0.832 for the minimum, average, and maxi-and fromNimravideggaliani by its slightly smaller size
mum measurements, respectively. Gonyea (1976) reand minor differences in the dentition. Beaumont (1990)
ported values of 0.820 f@milodon well below those  noted the strong similarity betweé&h galiani andN.
of P. onca (0.868) orMachairodus(0.921). The CI thinobatesfrom Black Hawk Ranch, except for the
values are 0.886, 0.881, and 0.870 for the minimum, av-stronger and more inclined accessory cusps on the lower
erage, and maximum measurements, respectively, clospremolars in the latter. He (1990:138) concluded that
to those values reported fstachairodus(0.876) orP. there was a lineage of ClarendonMimravidesfrom
onca(0.899). The IMI values are 0.818, 0.840, and N. pedionomugo N. galiani to N. thinobates and
0.846, for the minimum, average, and maximum mea-declined to speculate on their possible eventual synony-
surements, respectively. These are more Fikena mies. He considered that one or more different species
(0.810) orUnciauncia(0.847) than a jaguar (0.881) or of Nimravideswere present in the Hemphillian, which
Machairodus(0.905). Gonyea (1976) correlated elon- were more closely related t. thinobatesthan toN.
gated hind limbs, such as are presen.iconcolor, galiani, and that could possibly be assigned\to
with jumping ability. Anyonge (1996) inferred that catacopsisbut that this last would be difficult to dem-
Nimravides like all large extant felids other than the onstrate.
cheetah, was a true ambush predator, rather than a cur-  ClarendoniarNimravidesmay represent a single
sor. chronospecies as tentatively postulated by Beaumont
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(1990), similar to the situation interpreted Epicyon Comment.—These two species are described and
saevusor E. haydeni(Baskin 1998b). However, there discussed in Baskin (1998b)

appear to be discrete size differences as noted by Baskin cf. UROCYONsp.

(1981). The ml1 and p3-ml lengths of specimens from Figure 1 A-B

the Love Bone Bed (26.8 £ 1.00, 61.9 £ 2.25) are statis-Proturocyoncf. macdonaldinomen nudumin Webb
tically significantly larger than specimens from the Merritt et al. 1981.
Dam Member (23.9 + 0.31, 57.12 + 2.72) reported by Referred Material. —UF 25696, right M1; 25697,
Beaumont (1990). Likewise, the m1 and p3-m1 lengthsright M2; 25698, right p4; 37947, left jaw fragment with
of specimens from the Love Bone Bed are statistically p2; 25699, 25700, edentulous jaw fragments, all from
significantly smaller than specimens from California and the Love Bone Bed, Alachua County, Florida, latest
Oklahoma referred tN. thinobate$29.2 + 1.59, 69.82  Clarendonian Land Mammal Age.
+ 3.66) by Kitts (1958) and Baskin (1981). Description.—The ML1 is transversely elongate.
In the lower jaw oNimravides galianipl is ab-  The cusps are acute. The cingula on the borders of the
sent and a very small to vestigial, single-rooted p2 istooth have beaded enamel. The protocone is connected
present in 10 specimens, absent in 9. The holotype oby a prominent preprotocrista to a small parastyle. The
N. pedionomusas single-rooted pl and p2. In speci- external cingulum is well developed, but is constricted
mens referred th. thinobatesp?2 is usually absent. In medially between the paracone and metacone. The
the maxilla ofN. galiani there is no alveolus for atooth metaconule is especially well developed. Itis connected
between the canine alveolus and P3 in UF 24482 (Baskirto the external cingulum by a weak postmetaconulecrista.
1982:fig. 7A). UF 27989 has a small alveolus for P2. The hypocone is large and is situated slightly anterior to
An additional edentulous maxilla fragment (UF 26105) the metaconule and internal to the protocone. A median
is referred td\. galiani (P3 alveolar L = 17, P4 alveo- notch separates the hypocone from the precingulum. The
lar L = 31). Between the P3 alveoli and the alveolus for precingulum and postcingulum are prominent. A weak
the canine are two small alveoli that are interpreted asexternal cingulum is present on the posterointernal bor-
the alveoli for unirooted P1 and P2. An M1 is present. der of the tooth (L = 8.7, W = 10.6).
In a maxillary fragment referred td. pedionomus The M2 is well worn, but the cusps appear to be
nebraskensiéBeaumont 1990), P2 and M1 are present. low crowned. The large protocone is connected to a
If there is sexual dimorphism in this genus (Baskin small metaconule. The hypocone is situated on the
1981), overlap in size among the three namedpostero-internal border of the tooth (L =5.5; W = 6.5).
Clarendonian species may mainly be the result of pre- The p4 has a small posterior accessory cusp on
sumably larger males from older faunas and presum-the flank of the main cusp. The posterior border is tren-
ably smaller females from younger faunas. The cra-chant (L =7.2; W = 3.2).
nium from the Love Bone Bed (Table 1) may be from a Discussion and Comparisons.—Macdonald
large male. The P4 is longer than those reported previ{1948b) described the lower jaw with m2 of a fox-like
ously from this locality. The skull has an exceptionally canid from the late Clarendonian Black Hawk Ranch
well-developed saggital crest, approximately 30 mm tall local fauna of California that he thought might be refer-
midway along its length and 44 mm tall close to its pos- able toUrocyon Additional material of this canid in the
terior junction with the lambdoidal crest. The badly dam- University of California Museum of Paleontology col-
aged skull oNimravides thinobatefsom Black Hawk lected since that time supports this assignment. The M1
Ranch (Macdonald 1948b:fig. 14) is similar in size to from the Love Bone Bed is slightly larger than this ma-
material from the Love Bone Bed and the largest speci-terial, has a more prominent metaconule and precingulum,
men from the Merritt Dam Member of the Ash Hollow and the hypocone is not as bent posteriorly. In develop-
Formation. Init, P2 and probably M1 are absent. Thement of the metaconule and other characteristics, the

Black Hawk skull may be from a smaller female. M1 from the Love site bears a strong resemblance to
that of Nyctereutesthe Asian raccoon dog.
Family CANIDAE Gray 1821 The M2 from the Love site is smaller and lower
GenusEPICYONLeidy 1859 crowned than the M2 from Black Hawk Ranch. The
EPICYONSAEVUYLeidy 1859) small size of this tooth indicates the possibility that it

EPICYONHAYDENI(Leidy 1859) may be referable instead to another taxon, such as
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Figure 1. CfUrocyonsp.,Plionictissp., and 3thenictimear & lacota (A) cf.Urocyonsp., UF 25696, right M1, occlusal view;
(B) cf. Urocyonsp., UF 25698, right M2, occlusal view; [@)onictissp., UF 25701, right M1 occlusal view; (D) and (Bjttenictis
near B lacota, UF 25633, right mandible with p4 occlusal and lateral views;$H)énictisiear & lacota, UF 25632, right M1,
occlusal view. Scale bar =12 mm for Aand B, 5 mm for C, 2.5 mm for D and E, 10 mm for F.

Leptocyon(= Aeptocyonin Webb et al. 1981). (L=16.6, W=12.7).
Comparisons.—The m2 is most similar to that of
Family URSIDAE Gray, 1825 amphicyonids and hemicyonine ursids. Amphicyonids
Subfamily HEMICYONINAE Frick 1926 are known from the Hemingfordian and Barstovian of
GenusPLITHOCYONGinsburg 1955 Florida. Hunt (1998a) recognized two Clarendonian
cf. PLITHOCYONSsp. amphicyonids|schyrocyomandPseudocyon In these
Figure 2 two genera, the m2 is much higher crowned than and
Referred Material. —UF 37180, left m2; UF 37078, the hypoconid is not connected to the protoconid as in
left tibia; UF 38010-38012, calcanea. UF 37180. Late Clarendoniaschyrocyorhas an m2

Description of m2.—The protoconid and smaller trigonid with a large, subcentral protoconid and very re-
metaconid are situated opposite each other, close to thduced to absent metaconid and m2 talonid with a promi-
anterior margin of the tooth. The two cusps are joinednent, isolated, subcentral hypoconischyrocyorfrom
at their bases and are separated only at their apices. #e Burge has an m2 trigonid more similar to UF 37180
preprotocristid slopes downward from the base of thein having a metaconid with a preprotocristid extending
protoconid to the anterointernal corner of the tooth. It anterior to it, but differs in the other features noted above.
does not connect with the metaconid. The talonid is lowerPseudocyoralso has a short trigonid as in UF 37180,
than the trigonid, elongate, relatively flat, and open inter- but the metaconid is situated more medially and con-
nally. The low hypoconid is connected to the protoconid nected to the preprotocristid.
by a crest. There is a weak, low external cingulum Hemicyonines have similar crown height and a
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protoconid-hypoconid connection as in UF 37180. carnivorans such aanisandNimravidesand planti-
Phoberocyonohnhenryj from the Hemingfordian grade carnivorans such &srbourofelisand Ursus
Thomas Farm Local Fauna, has a longer trigonid, withThe sustentaculum is separate from the cuboid facet.
the preprotocristid connecting to the metaconid and de-Compared with illustrations of calcanea of ursids (Stains
lineating a trigonid basin, as well as a metaconid that is1973), the Love Site calcanea differ in having an ectal
more separate from the protoconid. Hunt (1998b) as-facet that extends further proximally and is positioned
signed the North American hemicyonines from the more medially, as well as possessing a trochlear process
Barstovian toPlithocyon and those from the immediately distal to the ectal facet that extends nearly
Clarendonian to an undescribed new genus for the largé® the distal end. They resemble the calcaneum illus-
“Hemicyori barbouri. The two genera are distin- trated for the amphicyoni€yneloslemanensis
guished by characters of the m1, which is unknown in (Ginsburg 1977:fig. 36), bu_t have a t_)etter-developed tro-
the Florida taxon. Hunt (1998b) states thalithocyon chlear process. The I_:Iorlda specimens al_so resemble
the protoconid and metaconid of m2 are the same heighlIhe cglganeum offemicyonsansanensi¢Ginsburg
unlike UF 37180. The Love m2 is slightly smaller than 1961a:fig.36-2), but the proximal end is more rounded

the m2 of the type d?. barstowensi¢L=17.8, W=12.2) (concave). The Love material is most similar to a
and much smaller .than the type df " 'barbou.ri hemicyonid calcaneum from the Valentine Formation of

N - o , . Nebraska (F:AM 68165B) and differs from a more
I(DLI_tﬁl?) Wf_12'3g TTe trIQO?PI]d of r|r|128{ asagr;etc:] ' bear-like calcaneum assigned lszhyrocyon(F:AM
ithocyon from Barstow in the cofiections of the 68157) from the Merritt Dam Member of the Ash Hol-
AMNH vary in morphology. Most are similar to those low Formation
illustrated for Europeatrsavus(e.g., Ginsburg & )

Morales 1998) with an anteriorly extending Family PROCYONIDAE (Gray, 1825) Bonaparte,

preprotocristid connecting to the metaconid, defining a 1850

relatively long and shallow trigonid. F:AM 23798 from ARCTONASU/ALORIDANABaskin 1982
theHemicyorstratum is more similar to the Florida speci- PARANASU/MBIRADICABaskin 1982

men in having a short trigonid, although the preprotocristid Comment.—These two species are described and

connects to the metaconid. The m2 of the type ofgiscussed in Baskin (1982).
“Hemicyori barbouriis heavily worn. The m2 of F:AM
54205 from the Devil's Jump Off, Cherry County, Ne- Family MUSTELIDAE (Fischer 1817) Swainson 1835

braska is much larger and has a relatively longer trigo- Genus.EPTARCTUS eidy 1856
nid and taller hypoconid than UF 37180. LEPTARCTUSWEBBI n. sp.
Description and Comparisons of the Calcaneum.— Figures 3-4; Table 4
The calcaneum of the Florida d@lithocyonis inter- Holotype.—UF 24724, right dentary fragment with

mediate in appearance between those of digitigradec1, p2-m1.

Figure 2. CfPlithocyonsp. Scale bar =5 mm for Aand B, 10 mm for C. (A) and (B) UF 37180, left m2, occlusal and internal views;
(C) UF 38010, calcaneum.
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Figure 3.Leptarctusvebbin. sp. from the late Miocene Love Bone Bed. Scale bar = 10 mm for A-D, 15 mm for E; (A) and (B) UF
24986, right P4, occlusal and external views; (C) UF 24983, left dentary fragment with c1 external view; (D) UF 24989, right p4
internal view; (E) UF 24724, holotype right mandible fragment with C1, p2-m2, external view.

Hypodigm.—UF 24987, left P4; 24986, right P4; paraconid form an equilateral triangle, open medially.
24988, left M1; 24989, right p4; 24990, right m2; 24983, Etymology.—Patronym for S. David Webb.
left dentary fragment with c1; 24982, left dentary frag- Description.—The P4 is quadrate, slightly longer
ment with p2-m2; 24724, holotype; 24984, 25065, left than wide. The protocone is large and subequal in size
dentary fragment with m2; 37948, left dentary fragment to the paracone. A well-developed hypocone and the
with p3-4; 37953, left dentary fragment with p4-m1; protocone are each connected to the paracone by a crest.
37952, mandible with m1; 24985, left dentary fragment; The paracone-metacone blade is unnotched. The
24398, 37949, 37950, 37951, 37954, mandible fragmentsparastyle is subequal in size to the paracone. There is a
24991, left and right otic fragments; all from the Love small median cusp on the anterior cingulum. There is a
Bone Bed, Alachua County, Florida, latest Clarendonianmoderate posterior cingulum and the internal cingulum
Land Mammal Age. is weak to absent.

Diagnosis.—Auditory bullae apparently lacking The M1 is very worn. The protocone, paracone,
bony projections (tympanic processes). P4 has ametacone, and metaconule are all subequal in size, with
well-developed parastyle and hypocone. M1 is quad-the first three cusps forming an equilateral triangle clos-
rate with a well-developed metaconule. The dentary ising off a trigon basin. The paracone and metacone are
deep and massive. The lower canine has a deepnterior to the protocone and metaconule, respectively.
anteromedial groove. The lower premolars have well The metaconule is connected to the protocone by a trans-
developed posterior accessory cusps on the protoconidverse mure. There is a small metastyle on the
On the m1, the subequal metaconid, protoconid, andpostero-external border of the tooth and a very small
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Figure 4. Stereophotographsiaptarctusvebbj UF 24991, left otic fragment; g, glenoid fossa, o, foramen, ovale, m, median
lacerate foramen, p, posterior carotid foramen. (A) lateral view, anterior to left. (B) ventral view, anterior to top.

mesostyle. The hypocone is on the postero-internal border, anterior to the protoconid. The protoconid is slightly
der of the tooth, medial to the protocone. anteroposteriorly elongate. . The paraconid and meta-

The mandible is heavy and increases slightly in conid are broadly and strongly connected to the proto-
depth anteriorly. There is a large mental foramen be-conid. The trigonid opens labially through a V-shaped
neath p2; a smaller one may be located somewhat posaotch between the paraconid and metaconid. Thereis a
teriorly. The ventral border of the mandible is constricted wider labial opening for the deeply basined talonid be-
beneath the masseteric fossa. The ventral border of theween the metaconid and entoconid. On one specimen,
masseteric fossa widens posterolabially. there is a small hypoconulid on the postcristid connect-

The alveoli for the first and second incisors are ing the hypoconid and entoconid. The hypoconid is con-
aligned anteroposteriorly on the medial border of the nected to the protoconid by a cristid obliqua. There is a
ramus at the symphysis. The alveolus for the i3 is lat-moderate to strong anterolabial cingulid and a weaker
eral to the alveoli for iland i2. The canine is deeply posterolabial cingulid.

grooved medially at the base of the enamel to The m2is small, oval in outline, and double-rooted.
anteromedially at the tip. There is a small diastema be-The paraconid is small; the protoconid and metaconid
tween the canine and p2. are connected by a convex posterior cingulum. The

The p2 is a small tooth with two roots and a small talonid is reduced to a posterior heel.
posterior accessory cusp. It is separated from p3 by a Left and right otic fragments, presumably from the
short diastema. The p3 and p4 have a large posteriosame individual, are assigned.eptarctusvebbiafter
accessory cusp adjacent to, but clearly separated froncomparison withLeptarctusancipidens The bulla is
the protoconid on the external border of the tooth andconical in shape, but is skewed anteriorly. Itis fused to
are widest transversely between the protoconid and posthe surrounding bones. The distal termination of the
terior accessory cusp. The p3 anterior cingulum is nar-bulla is slightly abraded, but the abraded region is small,
row, the posterior cingulum is broad. The p4 is largerindicating there is apparently no tympanic process. If a
than p3 and has a relatively larger posterior accessorgmall tympanic process were present, it would not be
cusp and better developed anterior and posterior cindouble. The auditory tube is very long, passing ventral
gula. to the long and broad posterior root of the zygomatic.

The mls are slightly worn. The paraconid, meta- The external auditory meatus has a circular cross-section.
conid, and entoconid are subequal in height and slightlyThe paroccipital and the much larger mastoid processes
taller than the protoconid and hypoconid. When unworn,are broken off, but they both appear to have been joined
the five cusps were probably subequal in height. Theto the bulla. The large stylomastoid foramen lies be-
apices of the three cusps of the trigonid form an equilat-tween the mastoid process and the bulla. An unusual
eral triangle, with the metaconid slightly posterior to the feature of this auditory region is that the canalis
protoconid and with the paraconid on the internal bor- musculotubarius opens ventrally into the foramen ovale.
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The posterior carotid foramen is in the entotympanic, ramina stylomastoideum primitivum and definitivum
approximately halfway between the median and poste-forms a relatively large tube on the inside of the tym-
rior lacerate foramina. The median lacerate foramen ispanic chamber. This tube and the three septa partition
posterior to the common opening of the foramen ovalethe ventrolateral portion of the tympanic chamber. The
and canalis musculotubarius. The postglenoid foramerepitympanic recess is a deep pit. The fossa muscularis
divides in two internally. One opening communicates major is extremely large.
medially and dorsally with a foramen in a depression in Discussion.—The Leptarctinae are a distinct group
the posterior root of the zygomatic adjacent to the brain-of mustelids (Baskin 1998a). The most primitive is
case wall. Craterogalesimus from the early Hemingfordian
The right otic fragment is broken medially, reveal- Runningwater Formation of Nebraska. Fourteen spe-
ing the internal structure of the bulla. Two septa radiatecies ofLeptarctusincludingL. webbij have been named.
medially and anteriorly, respectively, from the elongate The earliest and most primitive specieteptarctuss
ventral lip of the crista tympanica ventrally to the floor the early Hemingfordiah. ancipidens The type spe-
of the bulla. A smaller third septum extends posteriorly cies,L. primus(Leidy 1856), was named from an iso-
from the medial septum. The canal connecting the fo-lated P4 (L= 7.4, W = 6.3) from the late Barstovian

Table 4. Measurements takenlagptarctusvebbi

UF no.: 24986 24987 24988 24724 24982 25065 24989 37953
P4 length 10.8 9.8
width 10.3 9.5
M1 length 10.9
width 10.3
p2 length 3.5 3.4
width 3.7 2.6
p3 length 6.0 5.7
width 4.6 4.6
p4 length 7.8 8.0 8.2 8.2
width 5.2 54 5.7 5.9
m1 length 11.4 11.4 12.0
width 6.3 6.2 7.2
m2 length 6.2 6.4
width 4.6 5.6
p2-m2 35.6 (37.7) 36.5

depth below m1 15.8 15.7 15.1 15.2
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Bijou Hill Fauna, South Dakota (Skinner & Taylor 1967).
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a relatively high degree of sexual dimorphism (e.qg.,

Matthew (1924) included the material from the early Gittleman & Van Valkenburgh 1997). The Love site

Barstovian Olcott Formation ih. primus Baskin
(1998a) referred the Olcott Formatibeptarctugto the
smaller, more primitivé.. oregonensisfirst described
from the early Barstovian, Mascall Formation of Or-
egon (Stock 1930). The P4laforegonensiss smaller

sample may offer evidence of sexual dimorphism in
Leptarctus The left and right jaw halves (UF 24724
and 24982), although not found together, may belong to
the same individual. They are similar in size and degree
of wear of the teeth. These two jaw halves, UF 25065,

and has a smaller hypocone and parastyle and a longeand UF 37953 are larger in size than anterior jaw frag-

metacone blade thdn primus

ment UF 24983 (Fig. 3C), and edentulous jaw fragments

Baskin (1998a) included late Barstovian and early UF 24398, UF 37949, and UF 37950, which average

Clarendonian leptarctines lreptarctusprimus Dorr
(1954) namedHypsopariabozemanensigsom the late

14.3 mm depth of jaw below m1l. The canine of UF
24983 is considerably smaller than that of the holotype

Barstovian of Montana. Voorhies (1990a) and Webb (UF 24724). Itis not likely, therefore, that this size dif-

(1969) recognized. primusfrom the late Barstovian

ference is correlated with an age difference. The al-

Valentine Formation and the early Clarendonian Capveoli of the anterior jaw fragment indicate that the teeth

Rock Member of the Ash Hollow Formation of Ne-

in this specimen were slightly smaller than those of the

braska, respectively, although both made their compari-holotype. This difference could be the result of indi-
sons with the Olcott specimens. Evander (1986) re-vidual, ontogenetic, or sexual variation.

ferred theLeptarctusrom the late Barstovian Crookston

Leptarctusneimenguensi®ccurs in the late

Bridge Member of the Valentine Formation of Nebraska middle Miocene (Barstovian equivalent) Tunggur For-

to L. cf. bozemanensisoting that the specimens were
larger than the Olcott material. Lim & Martin (2002)
namedH. timmifrom the late Barstovian of South Da-
kota. H. bozemanensiandH. timmi differ from each

other in minor details, and likely are conspecific.
Leptarctusmartini (Lim & Miao 2000) is from the late

Barstovian Devil's Gulch Member of the Valentine For-

mation of China.L. progressusprobably from the late
Barstovian or early Clarendonian Lower Bone Valley
Fauna, of Florida is known from a damaged P4.
Leptarctuswortmani(Matthew 1924), from near
Hay Springs, Nebraska, is likely from the late
Clarendonian Ash Hollow Formation (Voorhies
1990a:A147). The holotype is a lower jaw with canine,

mation. The skull and dentition are similar to those of erupting p3 (L =5.1, W = 3.0), and erupted p4 (L = 6.9,

the holotype oH. bozemanensialthough the P4 and
M1 are wider than long.

Lim and Martin (2002) concluded thdypsoparia
(Dorr 1954) is distinct fromLeptarctus They com-
pared the late BarstoviaHypsopariato early
Barstovian Olcott Formatiobeptarctus rather than to
the genotypic specids primus Other than the great

W = 4.6). Matthew (1924) did not diagnose this spe-
cies, distinguishing it frorh. primus the only other named
species at that time and the one to which Wortman (1894)
first assigned it, by its larger size. Specimens in the
AMNH collections that best match. wortmani are
from the Clarendonian Hollow Horn Bear Quarry, Ash
Hollow Formation, South Dakota and MacAdams

height of the zygomatic arch, most if not all, of the char- Quarry, Texas.

acters they list as diagnostictdfpsopariacan be found
in other species dfeptarctus Olsen (1958) did not

Lim and Martin (2003) believed thaeptarctus
wortmani was from the early Hemingfordian,

consider the structure of the zygomatic arch sufficient Runningwater Formation. They (2003) named a new

to distinguishHypsopariafrom Leptarctus In any

subgenus and specidsptarctus(Pseudoleptarctys

event, Lim and Martin (2002) have not demonstrated genowaysi for specimens from the Ash Hollow For-

any differences with the genotypic primus Webb
(1969) suggested that. bozemanensjswith its en-

mation of Nebraska. When contrasting it with
wortmanj they compared it with a lower jaw (F:AM

larged zygomasseteric structure and large canines, is 85351) from the Runningwater Formation rather than

mature male specimen &f primus Dorr (1954)

the type. The five F:AM specimens from the Ash Hol-

thought the differences exceeded sexual variation inlow Formation referred th. genowaysinclude F:AM

extant mustelids.

49412 from Hollow Horn Bear Quarry (Lim & Martin

Hunt and Skolnick (1996) interpreted that the early 2003:fig. 2). F:AM specimens &f wortmanifrom the

Miocene paleomustelidlegalictisexpressed a profound

late Clarendonian, Merritt Dam Member of the Ash

degree of sexual dimorphism. Extant mustelids displayHollow Formation do show some characters in common
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with L. webbisuch as a well-developed parastyle on The P4 ofL. martini lacks a parastyle Leptarctus
P4, strongly grooved cl, and strong anteroexternaldesuiiis smaller and has a less quadrate P4. The P4
cingulid on m1, but they and the typelofgenoways  hypocone is larger than the protocone and the parastyle
should be assigned to wortmani appears to be less prominent thah.imebbi The P4

Lim and Martin (2001a) nameHeptarctus  of L. supremuss similar in size td.. webbij although._.
kansasensifrom three fragments of a skull with a P4 supremushas a small parastyle and is relatively nar-
from the late Clarendonian, Selby Ranch Quarry in therower.

Ogallala Formation of Phillips County, Kansas. lItis likely The M1 ofLeptarctuswebbihas a much larger
conspecific withL. wortmanij since the P4 is similarin  metaconule (usually identified as a hypocone) than in
size to specimens from the Ash Hollow Formation. ancipidens L. primus L. oregonensisL. ancipidens

Leptarctudesuii(Lim & Martin 2001b) isalarge  or L. neimenguensisLeptarctusdesuiiis smaller and
species, known only from a rostrum with P2-M1. Itis has a less quadrate M1 thanwebbi The M1 ofL.
from Carlson Quarry, Hitchcock County, Nebraska, and supremuss somewhat larger and is wider than long.
is assigned to the early Hemphillian, Republican River The lower premolars have well developed poste-
Beds. No justification is given for the stratigraphic and rior accessory cusps and anterior cingula, unlike
age assignment. Republican River is an antiquated ternbeptarctusancipidens L. oregonensisL. primus or
that is probably synonymous with Ogallala. Voorhies L. neimenguensis As in the P4, the ml1 has a
(1990b:117) noted that quarries along the Republicanmuch-reduced shearing function with the talonid more
River range in age from late Barstovian to Hemphillian, closed tharl. ancipidensL. oregonensisL. primus
although the only locality listed for Hitchcock County is or L. neimenguensislt also differs from these in hav-
late Barstovian. The large size of this specimen doesng the cusps of the talonid equal in height to those of the
suggest a Hemphillian age. trigonid.

LeptarctussupremugLim et al. 2001), from the Leptarctuswebbi most closely resemblés.
late early Hemphillian Box T Local fauna, Lipscomb wortmani BothL. webbiandL. wortmanidiffer from
County, Texas, is known only from a partial skull, with other described species in possessing well developed
badly worn P4 and M1. Itis another large species, simi-anterior cingula and prominent posterior accessory cusps
lar in size toL. desuii but they have not been com- on p3 and p4 that are offset laterall{Leptarctus
pared. Differences in tooth proportions may be the re-wortmani (p2-m2 = 31.4) is smaller thadn webbi
sult of the extreme wear presentlinsupremus (p2-m2 = 35.5). Although the canine is not fully erupted,

Comparisons.—The apparent absence of the tym-t appears to be more slender and less deeply grooved
panic process of the bulla is the most striking differencethan inL. webbi The p3 is not expanded transversely,
betweenLeptarctuswebbi and other leptarctines in there is no anterior cingular cusp, and the posterior ac-

which this region is preserved..(ancipidens L. cessory cusp is relatively small, closely appressed to the
oregonensigrom the Lower Snake Creek, Olcott For- protoconid, and only slightly offset laterally. The p4 lacks
mation, L. martini, L. timmi, L. supremus andL. an anterior cingular cusp, has a less well-developed pos-

neimenguensjsas well asCraterogalg. Lim (1997) terior accessory cusp, and has the posterior cingulum
suggested the hooked processes indicate an exceptioess broad and less elevatddeptarctuswebbidiffers

ally strong styloglossus, the muscle used for tongue refrom specimens of. wortmanifrom the Ash Hollow
traction, which is enlarged in mammals with prehensile Formation of Nebraska and South Dakota in the poor
tongues for eating leaves or insects. Additionally, com-development or absence of a hypoconulid on m1 and
pared to the early HemingfordianancipidengOlsen much better development of a posterior accessory cusp
1959),L. webbihas an additional septum in the interior on p3 and a broader p4. A skull (F:AM 25154) from
of the bulla and the epitympanic recess and the fossd.eptarctusQuarry in the Merritt Dam Member has a
muscularis major are larger and deeper. In both, theprominent tympanic process on the bulla. The P4 of the
foramen ovale and the canalis musculotubarius share &ype ofL. kansasensisas a lower and smaller parastyle

common opening. thanL. webbi
The P4 ofLeptarctuswebbiis larger and more Two other specimens appear to be referable to
guadrate than that df. primus L. oregonensisL. Leptarctuswebbi One is a p4, from the late

ancipidens L. progressusor L. neimenguensisand Clarendonian Black Hawk Ranch local fauna of Cali-
has a much better developed parastyle and hypocondornia. Macdonald (1948b) described this specimen as
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a procyonine, but also discussed the possibility that itborder. There are three roots: a large lingual root and
might belong to an advanced specied eptarctus two labial roots. The root beneath the metacone is
Wagner and Reynolds (1983) identified this specimensmaller than the root beneath the paracone.

asL. wortmani The specimen is similar in size and The alveolus for the lower canine is relatively large.
morphology to the Florida material. The other is a lower An alveolus for the pl is present only in UF 32043. The
jaw fragment with m1-m2, from the late Clarendonian P2 is offset labially. The p2 is slightly shorter than p3.
Black Butte local fauna of Oregon (Shotwell 1963). This The p4 is laterally compressed. The posterior acces-
specimen was describedritaxideasp., but has been Sory cusp is located slightly labial to the midline of the
re-identified as a specimenla#ptarctugWagner 1976). tooth. The anterior cingulum is narrow; the posterior
Of all the described material, it most closely resemblesCingulum broader. The ml is elongate; m2 is

the Florida specimens. single-rooted. The mandible is elongate. There are two
mental foramina: a larger one beneath the p2, and a small
GenusSTHENICTISPeterson 1910 one beneath the p3. The masseteric fossa extends to a
? STHENICTISnear & LACOTA (Matthew & point beneath m2. . _
Gidley 1904) Comparlsons..—S?thenlctlsI'acotg was described
Figure 1D-F; Table 5 from the Clarendonian Little White River fauna of South

Referred Material—UF 25632, left M1: 25633, Dakota asPotamotheriumacota (Matthew & Gidley

25634, right mandibles with p4; 25635, 25636, edentu-1904) from a jaw with canine and p1 alveoli, p2 and p3,

Hlac: : ; i d broken p4 and m1. It was assigndeamligobunis
lous mandibles; 32043 left mandible with m1 trigonid; all an :
from the Love Bone Bed, Alachua County, Florida, lat- by Peterson (1910) and thenBeachypsalisby Gre-

. gory and Downs (1951:8).Brachypsalisis a
est Clareno_lor_nan Land Mammal Age. . paleomustelid with a short, deep jaw and a short, broad
Description.—The occlusal surface of the M1 is

: ) m1 (Baskin 1998a), unlike the South Dakota specimen.
concave transversely and is expanded lingually. Therpe riorida material andS?lacota were assigned to
internal border is convex. The cusps are very low. Thegihanictisn Webb et al. (1981), because of their elon-

stylar shelf is vyell-developed extern_al to the paracone.yate mandibles, narrow cheek teeth, and especially, as
The paracone is connected to the slightly smaller metaj,gicated by the alveoli, the narrow elongate m1, a

cone. The metacone is somewhat interior to the parame|jivorine character. The mandible is not as deep or
cone. The external cingulum is greatly expanded exterassive as in the mellivorineplictisandEomellivora
nal to the paracone. Wear facets are present at thgng the premolars are more slender. The mandible and
locations of the remainder of the cusps. The large, transSteeth of B, lacota are approximately equal in size to
versely oval protocone is situated close to the anteriormaterial from the Love Bone Bed. The only significant
border. The hypocone occupies the internal border andjifference that is observable is the usual absence of a
a round metaconule is present midway on the posteriop1 in the Florida material. A p1 is present in other spe-
cies of Sthenictis

The genotypic specieS§thenictisrobustus is a
lower jaw (AMNH 8541) from the late Barstovian Val-
entine Formation of Fort Niobrara, Nebraska. Cope
(1890) originally described this speciesSienogale
UF no.. 25632 25633 25634 robusta Matthew and Gidley (1904) included the spe-
cies inPotamotherium Peterson (1910) referred it to

Table 5. Measurements taken @thenictiscf. S, lacota

M1 length 104 a new genusBrachygale which he changed to
width 17.2 Sthenictisn an errata sheet. Kretzoi and Kretzoi (2000)
state that Peterson made the change because the name
p4 length 11.5 11.4 was supposed to be preoccupied Bnachygalea
Hampson 1906, a lepidopteran. According to the ICZN,
width 5.6 52 a one letter difference in the names of genera is not
sufficient to establish homonymy. Howev8thenictis
p2-m1 (46.7) (45.0) has been used for this genus for over 75 years (Cope &

Matthew 1915, Matthew 1924) and it should be con-
p2-m2 (51.5) served.
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The p4 and m1 oSthenictisrobustusare badly  of the metaconid, not vertical as oplictis. Usual
broken. The m1l possesses a trenchant heel. It is muchbsence of pl and differences in the shape of the
smaller than the Florida materialSthenictisbellus premolars and possible differences in the metaconid and
Matthew from the late Hemingfordian Sheep Creek perhaps talonid of m1 between other speci&tla#nictis
Formation of Nebraska is much smaller than the Floridaand 5 lacotaindicate that if more material were avail-
material. The p4 is arelatively more slender and sharpernble it might be necessary to pla&lacotain a new
tooth, with the posterior heel not as broad or well devel-genus.
oped. The ml has a prominent metacorsthenictis

dolichopsMatthew from the early Barstovian Olcott GenusHOPLICTISGinsburg 1961a
Formation of Nebraska is smaller than the Florida mate- HOPLICTIS sp.
rial. The p4 has a poorly developed posterior accessory Figure 5

cusp and posterior cingulum. The mandible is deeper Referred Material. —UF 25964, left m1; 25965, left
than in the Florida specimens. The ml has a poorlydentary fragment with p2, p3, and broken p4 and alveoli
developed metaconidSthenictigunturensisShotwell for c1 and p1.
from the Clarendonian Black Butte fauna is much smaller Description.—The incisor alveoli are very small,
than the Florida material. The posterior accessory cusfand the canine alveolus is relatively large. The pl is
of the p4 is very weakly developed. The metaconid of small and single-rooted. The p2 (L=9.1, W =5.3) is
m1l is large and the talonid slightly basined. double-rooted, with the anterior end directed labially.
Gregory (1942) described a maxilla with canine There is a single anteriorly directed cusp. The tooth
and P3-M1 from the early Clarendonian Big Spring Can- broadens slightly posteriorly. The p3 (L=11.8, W=7.0)
yon Local Fauna of South DakotaMartescampestris is single-cusped, slightly offset in the jaw, narrow anteri-
Baskin (1998a) referred this speciesSthenictis be- orly and broad posteriorly. The p4 (L =14.9), although
cause of relatively straight anterior margin and broken, appears to have been much taller than p2 or p3,
unexpanded interior margin of the M1. It compares well with a narrow anterior cingulid. The m1 (L=21.6, W =
with the M1 from a nearly complete skull and associ- 9.0) is an anteroposteriorly elongate, blade-like tooth.
ated skeleton dbthenictidfrom the Burge Fauna in the There is a very weak anterolabial cingulid. The talonid
AMNH collections (F:AM 25235). The M1ls db. is trenchant. There is no entoconid or metaconid. The
campestrigL = 7.9, W = 14.0) and the Burge specimen protoconid is about one-third taller than the paraconid.
are significantly smaller than that of the Love Bone Bed There are narrow carnassial notches between the
?S. lacotaand have a more anteriorly situated proto- paraconid and protoconid and between the protoconid
cone with a well-developed preprotocrista. and hypoconid. There is a very weak and short cingulid
The wear facets on the Florida M1 (Fig. 1F) indi- low on the internal margin of the crown, midway be-
cate that a large, well developed metaconid was probiween the paraconid and protoconid. The mandible is
ably presenton m1l. The M1's illustrated fechyrictis massive (depth below p4 =26.8), with a broad symphy-
zibethoides(Ginsburg & Morales 1992:fig. 4) and sis and a chin.
Laphyctismustelinus(Viret 1933:fig. 5) have a more Discussion and Comparisons.—Bryant (1968) de-
centrally located protocone, more symmetrical externalscribed Beckiagrangerensisas a new genus of
cingulum, and a broader internal cingulum. The M1 of mellivorine mustelid from the probably late Clarendonian
Hoplictisis unknown, but is presumably similar to that Ellensburg Formation of Washington. She distinguished
of Eomellivorg which has a similar m1. The M1 of Beckiafrom Eomellivoraon the basis of its shallower
Eomellivorahas a posteriorly directed external cingu- jaw, taller, more trenchant premolars, and absence of
lum that is widest between the paracone and metaconegingulids; Edwards (1976) reported a mandibBexkia
a metacone that is distinctly smaller than the paraconefrom the late Clarendonian part of the Contra Costa
no metaconule, and a large central protocone. The proGroup, California. Tedford et al. (1987) considered
tocone articulates between the protoconid and hypoconidBeckiato be a junior synonym of the European subge-
of m1. The Love M1 has a large oval anterior wear nuslschyrictis(Hoplictis), which immigrated to North
facet. The external part of the facet probably articu- America in the Clarendonian. Ginsburg (1961a) estab-
lates with the protoconid of m1; the internal part, with a lished the subgenudoplictis for the Burdigalianl.
large metaconid. The broken surface of the ml offlorenceiand the Astaraciah helbingi and subse-
?Sthenictidacotais expanded lingually at the position quently raised it to generic status (Ginsburg & Morales
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Figure 5.Hoplictissp. (A-C) UF 25694, left m1, internal, occlusal and external views; (D) UF 25695, left dentary fragment, external
view; scale bar =20 mm.

1992). The m1 oHoplictis differs fromlschyrictisin Love Bone Bed, Alachua County, Florida, latest
not having a metaconiddoplictishelbingi(Viret 1951) Clarendonian Land Mammal Age.
from La Grive (MN 7) is known from a p4 and an m1 Description.—The M1 is a small, transversely elon-

that appear to be indistinguishable from thodgeutkia gate tooth (Fig. 1C). There are three roots: large inter-
The m1 from the Love site is larger than that of nal and antero-external roots and a small postero-external
Hoplictis grangerensisand smaller than that df. root. The paracone is joined to and is slightly external to
helbingi The mandible is more massive than that.of the subequal sized metacone. The external cingulum is
grangerensisand the p3 appears to be relatively lower widest external to the paracone. The protocone is low
than a slightly more anteriorly directed main cusp. F:AM and is connected to the anterior border by a
22264, a left ramus with p4-m1, is from the early preprotocrista. There is no distinct hypocone on the
Hemphillian Mixson’s Bone Bed, Levy County, Florida. convex internal border (L = 2.2; W =5.3).
Itis nearly the same size (p4: L=14.8, W=6.1; ml: L = Discussion.—This M1 was compared with M1s
21.7, W = 8.0) as the Love specimen. The p2 and p3of fossil mustelids in the collections of the AMNH. It
are crowded and offset, especially p2, which is set atmost closely resembles the M1Rfonictis (Matthew
approximately a 60° angle to the midline of the jaw. The 1901:fig. 9) in morphology and size. Therefore itis as-
posterior root of p2 is at the same level as the anteriosigned to this genus.
root of p3. The p4 lacks a posterior accessory cusp,

which is present irH. grangerensis The m1 lacks BIOCHRONOLOGY
cingulids. The fauna of the Love Bone Bed indicates an age close
to the Clarendonian/Hemphillian boundary. It shares
GenusPLIONICTISMatthew 1924 many elements with late Clarendonian faunas, such as
PLIONICTIS sp. those from the Merritt Dam Member of the Ash Hollow
Figure 1C Formation of Nebraska or Black Hawk Ranch of Cali-

Referred Materia. —UF 25701, right M1, fromthe fornia, and with early Hemphillian faunas, such as
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Mixson’s and McGehee of Florida. Radiometric ages Tapirus(Hulbert, this volume). These species are more
for the Merritt Dam Member of the Ash Hollow Forma- derived than taxa from the Merritt Dam Member and
tion range from 10.2 + 0.7 from low in the section to also occur at Mixson's and McGehee. Nine species of
9.95 + 0.3 Ma higher in the section (Skinner & Johnsonhorses are recognized from the Love Bone Bed
1984). Prothero & Tedford (2000) concluded that the (MacFadden & Hulbert 1990). Of theddipparion
paleomagnetic stratigraphy of Black Hawk Ranch is cf. tehonensgCalippus cerasinus Neohipparion
correlated with Chron4Ar (9.0-9.7 Ma). The Carnivora trampasenseand Pseudhippariorskinneri are typi-
from the Love Bone Bed support a latest Clarendoniancal of late Clarendonian faunas of the Plains, but also
age assignment for this fauna (Webb et al. 1981, Prother@ccur in the early Hemphillian (the latter three in Mixson’s
& Tedford 2000), slightly younger than the fauna of the and/or McGehee; Hulbert 1988)Cormohipparion
Merritt Dam Member, approximately 9.0-9.5 Ma. ingenuunis an early Clarendonian to early Hemphillian
Cf. Plithocyonis significant, since the last occur- Gulf Coast endemic (Hulbert 1988). Horse species that
rence of hemicyonine ursids in North America is from may have their earliest occurrence at the Love Bone
the late Clarendonian (Hunt 1998bRBarbourofelis Bed are Nannippuswestonj Cormohipparion
loveorum(Baskin 1981) is intermediate in morphology plicatile, Protohippusgidleyi (all three also at
betweerB. morrisi from the Merritt Dam Member and McGehee and Mixson'’s), arf@alippuselachistugalso
B. fricki from the early Hemphillian.Barbourofelis at McGehee).
loveorumalso occurs in the Black Hawk Ranch local Early Hemphillian immigrants, such as ground
fauna and the earliest Hemphillian Arnett local fauna of sloths (present at Mixson’s and McGehee) and ursine
Oklahoma (Baskin 1981)Barbourofelisfricki is in- bears are conspicuously absent in the Love Bone Bed
stead present at the early early Hemphillian Jack Swayzdocal fauna. The beavé&ucastor which occurs at the
Quarry of KansasNimravidesgaliani is restricted to  Love Bone Bed (Webb et al. 1981), is restricted to the
the late Clarendonian. Beaumont (1990) considered itBarstovian and Clarendoniaklylagauluselassogrom
more derived thanNimravides from the late the Love Bone Bed is ancestral kb. kinseyi at
Clarendonian Merritt Dam Member of the Ash Hollow McGehee. The more deriveadalippushondurensis
Formation and more primitive thah thinobatesrom (relative toC. cerasinuy occurs at McGehee and
Black Hawk Ranch and the early Hemphillian of the Mixson’s (Hulbert 1988). Similarly, the more derived
Plains. EpicyonsaevusandE. haydeniare at a com-  and possibly immigrant gompthothémebelodoffirst
parable stage of evolution as these same taxa knowccurs in early Hemphillian faunas such as Mixson'’s,
from the Merritt Dam Member (Baskin 1998b). At and not at the Love Bone Bed, where only
McGehee, both species are present, but at Mixégn's  Gompthotheriunms present (Lambert & Shoshoni 1998).
saevuss replaced byorophaguspugnator(Wang et
al. 1999). E. saevuss less derived thal. diabloensis BIOGEOGRAPHY
from Black Hawk RanchHoplictis migrated to North The Love Bone Bed Local Fauna provides the most
America from Eurasia in the late Clarendonian and detailed picture of late Miocene vertebrate community
ranges through the early Hemphillian and is present abrganization east of the Mississippi River and allows the
Mixson’s. Leptarctuswebbi cf. Urocyonsp., and  best comparison with the well-known contemporaneous
?Sthenictisnear B. lacota also support a late fauna of the Plains. Tedford et al. (1987:193) stated
Clarendonian age assignment for the Love Bone Bedthat the Gulf Coast seemed to have been a separate
local fauna. biotic province during much of the Miocene and that by
In his cladistic analysis of the Tayassuidae, Wright the Clarendonian, the Texas Gulf Coast established broad
(1998) concluded that the Love Bone Bed peccary isfaunal continuity with the midcontinent, but Florida re-
more derived than the late Clarendonian Black Hawk mained a haven for a distinctive mammalian assemblage.
Ranch species or Merritt Dam Member species, but moreThis is certainly true for the early Miocene. Graham
primitive thanProsthennop®r Mylohyus which first (1999) characterized early Miocene vegetation of the
appear in the early Hemphillian. Wright (1998) identi- Gulf Coast as possibly warm temperate to subtropical,
fied Mylohyuscf. longirostris from Mixson’s. The  in contrast to the grassy savanna and woodland vegeta-
two species of rhinosTeleocerasproterum and tion of the high plains. Eight endemic mammalian gen-
Aphelopsnalacorhinusnay have their first occurrence era and 15 endemic species are known from the Gulf
at the Love Bone Bed, as does the new species oCoast Arikareean (Albright 1998; Hayes 2000). The
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Hemingfordian Thomas Farm Fauna of Florida has 27Coastal faunas (Baskin 1982). The llama
species of mammals including three Gulf Coast endemicHemiaucheniaminima is another Florida endemic
artiodactyl genera and 16 Gulf Coast endemic speciesglosely related to South American taxa.
including four (out of nine) carnivorans. Although carnivorans are poorly known from the
In the middle to late Miocene, the Southeast wasearly Hemphillian of Florida, ungulates are well repre-
characterized by warm-temperate deciduous vegetationsented at Mixson’s and McGehee. The early
while Nebraska was dominated by woodland and grassHemphillian registered a major decrease in ungulate di-
land (Graham 1999). The Barstovian and early versity associated with increased seasonality and arid-
Clarendonian mammal record is too poorly representedity, with the midcontinent showing a greater decline than
in Florida to evaluate properly. The late Clarendonian Florida (Webb et al. 1995). Eleven and 16 species of
of Florida shows a decrease in Gulf Coast endemismpungulates are known from Mixson’s and McGehee, re-
especially for the carnivorans. The Love Bone Bed hasspectively. Perhaps half of these are Gulf Coast
no endemic mammalian genera out of 40 and 13 enendemics. By the late Hemphillian, endemism among
demic species out of 43. Among the 12 species ofungulates increased in Florida (Webb et al. 1995). This
carnivorans Leptarctuswebbj Paranasuabiradica, endemism declined again in the early Pleistocene.
andArctonasudloridanaare known only from Florida.  Twelve species of terrestrial carnivorans are known from
Nimravidesgaliani, Barbourofelisloveorum Epicyon the Leisey Shell Pits. Of these, olctoduspristinus
saevusandE. haydeniare all represented in the fau- and a possible new specie®obcyonare known mainly
nas of the plains and the far west. Gfocyon sp., from Florida. Of the 32 species from Leisey 1A, six are
?Sthenictiscf. S, lacota, appear to be closely related known mainly or exclusively from Florida. Morgan &
to taxa from western faunas, as may betthocyon Hulbert (1995:40) stated that although Blancan and
sp., Hoplictis sp., andPlionictis sp. Irvingtonian Florida faunas have a significant tropical
The 20 species of ungulates at the Love site dis-component, they are more similar to western faunas.
play a greater degree of Gulf Coast endemism. Of theMuch of the tropical influence results from immigrant
nine species of horses, four are Gulf Coast endemicsxenarthrans and caviomorphs.
Nannippuswestonj Cormohipparionplicatile,
Calippuselachistus(also known from the early ACKNOWLEDGMENTS
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