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ABSTRACT

Ow understanding of the early evolution of the
Camelidae has long been confused by poor specimens, bad
taxonomy, and dubious methodology, but the excellent
specimens in the Frick Collection have clarified much of
the confusion. The earliest known camelid is Poebrodon,
from the early and late Uintan of Utah, Wyoming, and
California. Hidrosotherium is not a camel at all, but a
leptomerycid. Four valid species of Poebrotherium are
recognized: P. chadronense, n. sp., and P. franki from the
Chadronian of Texas; P. eximium from the Chadronian and
early Orellan of the High Plains; and P. wilsoni, from the
Chadronian to Whitneyan of the High Plains. “Poebro-
therium” labiatum, from the early Orellan, is transferred to
Pararylopus, which previously included only the type
species, the Whitneyan camel Pararylopus primaevus. The
long misunderstood camels known as “Protomeryx
cedrensis” “Protomeryx campester,” and “Paralabis
matthewi™ are now combined as Paralabis cedrensis.

The highly specialized, extremely hypsodont, gazelle-
like stenomyline camels of the late Arikareean-Barstovian
have long been phylogenetically isolated, but Frick
specimens show that Pseudolabis dakotensis (from the
Whitneyan-Arikareean) and Miorylopus (from the Arikaree-
an) are sister-taxa to the Stenomylini. Miotylopus includes
three species: the small, Stenomylus-like M. leonardi; the
medium-sized M. gibbi (including Dyseotylopus); and a
large new species, M. taylori. Gentilicamelus sternbergi is
the only valid species of this wastebasket genus, and is the
sister-taxon of Nothokemas. The bizarre, long-snouted
floridatragulines are closely related to higher camels.

INTRODUCTION

The first fossil vertebrate described from the western
United States was the Oligocene camel Poebrotherium
wilsoni (Leidy, 1847). Since that time, many more
Eocene and Oligocene camels have been collected and
described, particularly from the White River Group.
Despite the abundance of specimens, carly camel
evolution remains poorly understood. Their taxonomy
is one of the most confused among fossil mammals,
with numerous invalid, misassigned, and “wastebasket™
taxa (Table 1). This taxonomic confusion has made it
necessary to reassign nearly every taxon in the group,
and to resurrect several taxa that had been unjustly
forgotten. Several new taxa are also named and described
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below. Some of this taxonomic confusion can be
attributed to the poor quality of the material, but much
is due to inaccurate descriptions, incompetence, or bad
methodology. The Oligocene Camelidae demonstrate
how excessive reliance on stratigraphic sequence,
“ancestor worship,” and primitive characters can
completely obscure an hierarchical pattern of
relationships. The new material in the Frick Collection
made it possible to incorporate characters of the facial
region, the basicranium, the auditory bulla, and the
skull sutures into a phylogenetic analysis, and reduce
the over-reliance on teeth and metapodials.

Because the systematic papers in this book focus on
the White River Chronofauna, this paper covers only
the Camelidae (predominanty middle Eocene to late
Oligocene) that are primitive sister-taxa to the clade that
includes miolabines, protolabines, Oxydactylus sensu
stricto and higher camels (Fig. 1). These higher camels
first appear in the Harison Formation, which is
probably early Miocene in age (Honey et al., in press).
This provides a convenient cut-off point at the base of a
monophyletic group. The relationships of Miocene
through Recent camels are also indicated in Figure 1,
but their systematics will require much further work
(currently under study by J. Honey; see Honey et al., in
press).
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SYSTEMATIC PALEONTOLOGY

Suborder TYLOPODA [lliger, 1811

molars more hypsodont, upper molars with weaker ribs; 13}
longer than basal length dlklll metatarsals and metacarpals

Sl.wfl.mily CAMELOIDEA Gill, 1872
Family CAMELIDAE Gray, 1821

Revised Diagnosis—The Family Camelidac is
united by the following shared characters that
distinguish it from the remaining Tylopoda, and all
other artodactyls: fully selenodont, tansversely
compressed upper molars that are relatively high-
crowned (compared 10 other primitive Tylopoda), with
straight ectolophs, and with fosseties that are closed
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Table 1. Ch gical flist of {id names d d im this study
Poebrotherium wilsoni Lesdy, 1847 .Puwahmm wn‘.mu Ty;u spmu of pgnua
Protomerys halli Leidy, 1856 indeteminale nomen dubium
Pocbrotherium sternbergi Cope, 1879 Gentilicamelus sternbergi Only species of genus
Poebrotherium labiatum Cope, 1881 Pararylopus labiatus this paper
Gomphotherium Cope, 1886 preoccupied McKenna, 1966, note |
Gomphotherium loid Wortman, 1898  oxydactyline McKenna, 1966
Gomphotherium serus Douglass, 1900  oxydactyline this paper
Prolomeryx campester Matthew, 1901 Paralabis cedrensis lapsus calami
Protomeryx cedrensis Matthew, 1901 Paralabis cedrensis this paper
Pocbrotherium eximium Hay, 1902 Poebrotherium eximium this paper
Ouxydacrylus loagipes Peterson, 1904  Oxydactylus longipes Type species of genus
Miolabis (Pararylopus) primaevus Matthew, 1904  Pararylopus primaevis Type species of genus
Protomeryx leonardi Loomis, 1911 Miorylopus leonardi this paper
Oxydactylus gibbi Loomis, 1911 Miotylopus gibbi McKenna and Love, 1972
Poebrotherium andersoni Troxell, 1917 Pocbrotherium wilsoni this paper
Pseudolabis (Paralabis) maithewi Lull, 1921 Paralabis cedrensis this paper
Pararylopus wortmani Laull, 1921 oxydactyline McKenna, 1966
Miotylopus bathygnathus Schlaikjer, 1935 Miotylopus gibbi McKenna and Love, 1972
Dyseorylopus migrans Stock, 1935 Miorylopus gibbi this paper
Gentilicamelus wyomingensis Loomis, 1936 juvenile oxydactyline McKenna, 1966
Gentilicamelus campestris Loomis, 1936 Paralabis cedrensis this paper
Gentilicamelus cederensis [sic] Loomis, 1936 Paralabis cedrensis lapsus calami
Miorylopus brachygnathus [sic| McKenna, 1966  Miorylopus gibbi lapsus calami
Pararylopus marthewi McKenna and Paralabis cedrensis this paper

Love. 1972
Miotylopus gibbi McKenna and Miotylopus leonardi (in part)

Love, 1972
Poebrotherium franki Wilson, 1974 Poebrotherium franki this paper
Hidrosotherium transpecosensis Wilsoa, 1974 Hendryomeryx defordi this paper
Miorylopus wilsoni Dalquest and floridatraguline Sweveas, 1977

Mooser, 1974

Quarry, Santiago Formation, San Diego Co., California

anteriorly and posteriorly afier moderate wear.
Relatively long, narow rostrum. Postorbital processes
well developed, and nearly or completely closed. Inflated
tympanic bulla filled with cancellous bone and indented
by a deep tympanohyal groove. Angular process on
mandible with a distinctive dorsal “hook.” Long,
unfused to fused, distally divergent middle metapodials
mmumrp-hu-ﬂl\f-dmmmﬂsllmdv
reduced 10 nodules. Metatarsals [I1 and [V have flattened
dorsal surfaces and their distal keels do not extend (o the
dorsal side. Fibular facet on the calcancum has a
proximal convexity and a dorsal concavity.

Poebrodon Gazin, 1955

Type Species— Pocbrodon kayi Gazin, 1935

Included Species—The type and Poebrodon
californicus Golz, 1976

Range — Washakic Formation, Adobe Town Member
unit B, Washalie Basin, Wyoming (McCarroll et al.,
this volume, Chapter 2) (carly Uintan); Myton Pocket,
Uinta Formation C, Uinta Basin, Utah; Laguna Riviera

(late Uintan).

Discussion—The known material of Poebrodon
was described by Gazin (1955) and Golz (1976). No
additional material of Poebrodon has since been

except for the specimens mentioned by
McCarroll et al. (this volume. Chapter 2), which will
be described by them.

Wilson (1974, p. 24) placed Poebrodon in its own
subfamily, the Poebrodoninae, along with his new

taxon, " Hidrosotherium,” because he felt that Poebrodon
cuddnmbcmmﬂw?umwnm He argued that
mpnmuwﬂn&mm?ummufm
on their upper molars, and since it was pot

clear that Poebrodon did also (the relevant specimens are
100 worn 10 determine this), Poebrodon was considered
mmﬂ»hmﬂbnmls However, | have
examined all the relevant specimens discussed by
Wilson (1974), and 1 find .only one of two with
bifurcate protocones that are clearly referable lo Poebro-
therium; many are not camels at all, but oromerycids.
In fact, some of these reports are erroncous. Wilson
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(1974, p. 25) says that TMM $0504-22 (here ndferred to
Poebrotherium  chadronense, new species,  descnbed
below) has bDifurcate protocones on M3, but the
specimen is 1o worm (o determine whether this is so.
Besides. this single highly vanable character does not

Jikue the large ber of unique synapomorphics
that ally Porbrodon with the Camelidae. If Poebrodon
lacks bifurcate protocones and some Poebrotherium
have them (ncither of which is established yet), this
would make Poebradon 100 autapomorphous 10 be an
ancestor, but would not prevent it from being closest
. sister-taxon o Poebrotherium.

A Note on “Hidrosotherium’ —Wilson (1974)
described a skull, jaws, and additional specimens from
the Porvenir |f. (late Duchesnean) of Trans-Pecos
Texas, and named it “Hidrosotherium franspecosensis.”
Wilson (1974, p. 29) commented that “the gencral
appearance of the skull resembles a large Leptomeryx
but the premolar and molar patiern in no way resembles
that genus.” Wilson compared the teeth with those of
camels, and decided that the specimen was a primitive

lid related to Poebrodon, justifying the new genus.

As Wilson comecily noted, the skull is indeed
leptomerycid, right down 10 the distinctive diamond
shape of the prelacimal vacuity, the reduced anterior
dentition, and the lack of a camelid auditory bulla.
Hmm.lmmuchukmhdudy.muy
are leptomerycid in every feature. The upper molars are
not as sely . high d, or sclenodont
as truc camelids, but they are a good match for many
primitive leptomerycids in the Frick Collection. In fact,
“Hidrosotherium™ is oaly slighdy larger than
“Leptomeryx”(= MHendryomeryx) defordi from the same
deposits, and | suspect that they are the same animal.
Therefore, | remove “Hidrosotherium™ from the
Camelidac, and synoaymize it with “Leptomeryz™(=
Hendryomeryx) defordi.

Pocbrotherium Leidy, 1847

Type Species— Poebrotherium wilsoni Leidy,
1847

Included Species— P. chadronense, new species;
P. eximium Hay, 1902; P. franki Wilson, 1974.

Range— Early Chadronian to middle Whitneyan,
High Plains and Texas.

Diagnosis— Small 1o medium-sized camels (M1-3
length = 28-37 mm), with anterior dentition becoming
crowned molars with strong styles. Distinguished from
Poebrodon by: larger size; greater hypsodonty; M2
wider posteriorly; lingual hypoconulid lobe of M3
reduced; lingual surface of metacond and entoconid
mure flanened.

Discussion — The genus Poebrotherium is highly
vanable in both size and in the differentiation of its
anterior dentition. The most primitive species, P.

..
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Sranki, has 3 moderately long rostrum with undifferen-
tiated anterior teeth and short diastemata. The typical
Chadroni Is, P. chadr and P. eximi arc
considerably larger, but still rewin the primitive
condition in their antenor teeth. P. wilsoni is within
the size range of P. eximium, but develops a large
PL/P1-P2/P2 diastema and a smaller C-PI/P] diasicma.
P. wilsoni frequently develops a caniniform I3, The size
of the upper canine in P. wilsoni appears to be scxually
dimorphic, with larger canines in males. The longer
Fostrum is also correlated with a larger, more attenuated
mandibular symphysis, which is frequently ventrally
deflected. The metapodials of P. wilsoni are shortened
relative to the rest of the skeleton. In associated material
of P. eximium, for example, the length of the
metatarsals is equal to the distance from the foramen
magnum o the canine on the skull. In comparably-sized
P.m.m.ummnmm
1o the distance from the foramen magnum (o the
anterior part of P2. This change in ratios is partly dur
to relative limb shoriening, but due also to the
lengthening of the rostrum. Although P. wilsoni is
clearly more derived than P. eximium or more primitive
species of the genus, the differences are too minor and
too variable to justify erection of a scparate genus for

Poebrotherium franki Wilson, 1974
Figure 2, Tables 2-3

Type—TMM 40504-149, a skull with 11-M3, and
lower jaw with p2-m |, and fragments of verebrac (Fig.
2). Airstrip |f. (early Chadronian), Vicja Group of
Texas.

Referred Specimens—see Wilson (1974)

Range—Early-middle Chadronian (Airstrip and Ash
Springs L.£.), Vieja Group of Texas.

Diagnosis—Smallest species of Poebrotherium
(length M1-3 = 28-29 mm). Elongate rostrum with
simple, equal-sized bladelike 11-3 and canine, and no
diastema. P3 with no lingual cingulum or cusp.

Description— P. franki was fully described by
Wilson(l?ﬂ).NowmialofP.Mhnbm
reported.

Discussion— P. franki is the oldest known species
that shows the skull features characteristic of camels
(since Poebrodon is known only from teeth). P. franki
has the elongate rostrum (derived for camels) with the
primitive, undifferentiated anterior dentition. The
premolars and molars are fully camelid, and the bulla is
fully inflated. Most of thesc features are not yet known
for Poebrodon, but they would be predicted to occur in
more complete material. Poebrotherium franki (M1-3
length 28-29 mm) is considerably larger than Pocbrodon
kayi (M1-3 length 20.2 mm). Poebrodon californicus
(consisting only of a dP4-M| at present) is slightly
larger than Poebrodon kayi, and much smaller than P.
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Figure 2. (Top). Pocbroherium franki, type specimen, TMM 40504-149 (afer Wilsos, 1974, p. 23). (Bottom)
oebrotherium
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Table 2. Camelid skull and upper lecth measurements (ia mm)

Pocbrotherium

Sfranki chadro- = eximium

wilsoni  fabians

w— RN —_—

™M TMM AMNH FFAM FAM
40504-149 40504-22 632 47118 47091
{type) (type)  (ype)

Skall L 1315 -~ 1636 1615 161.4
(occ, cond>pmax)
n-MiL 784 - 1002 970 978

LMlocc.cond. 529 645 685 679 660
Skull WatM3 494 553 623 66.0 585
Rostral WPl 134 17.0 23.2 207 1I5.8

PI-M3 L 78 - 747 703 725
Pl4L a - 390 353 375
P1-2 diastema 26 - 2.0 1.5 33
PIL 5 - 19 68 738
PIwW s - 25 LN | 2.0
P2L 73 104 104 935 83
Pzw 27. Jo 3 32 jo
PiL 8.2 94 117 9.7 110
Piw 4.5 7.1 4.7 50 47
PaL 7.1 8.4 100 9.0 8.0
Paw 7.0 93 7.0 84 77
MI-3L 29.1 344 368 363 375
MiL 95 102 106 114 110
Miw 9.1 109 113 102 103
M2L 105 127 127 127 143
M2W 106 126 120 105 11.2
M3L 106 133 147 141 150
Miw 1.0 134 109 11.2 105

Jranki, but it is intermediate in all its preserved features.
The biggest morphologic gap is between Poebrotherium
franki and Poebrodon californicus, so the generic
distinction can still be justified.

Poebrotherium chadronense, new species
Figure 2, Table 2

Poebrotherium sp. Wilson, 1974

Type and only kmown specimen—TMM
40504-22, a skull and partial skeleton (Fig. 2). Airstrip
1f. (carly Chadronian), Vieja Group of Texas.

Etymology—In reference 10 the Chadronian
occurence of this species.

Dingnosis —Medium-small sized Poebrotherium
(M1-3 length = 33-35 mm) with a distinct
posterolingual cusp on P3 and a wider P4 than P.
eximium. Intermediate in size between P. franki and P.
eximium ot P. wilsoni.

Discussion—Wilson  (1974) has adequuely
hqthd_lﬂ figured this species. He refrained from
naming it “until more is known of the vasriation in
species of Poebrotherium™ (Wilson, 1974:26). It is clear
from the presently known variation in P. eximium and

ANSP FAM FAM AMNH FAM AMNH YPM
1101 47130 42284 6520 42278 9806 10167

(type) (type) (type)  (type)
— 1875 1890 - 182.3 |188.0 =
109.1 108.1 — 1060 103.0 -

826 B19 950 820 84.1 -
553 575 640 656 715 63.0
17.7 180 - 220 214 18.0

- 778 767 - B3.3 8l.5 848
- 422 403 -~ 510 420 433
- 108 83 - 6.0 9.0 10.5
- 8.5 75 - 135 B.1 -

- 3.0 2.2 - .o - -

- 8.3 LR 9.1 9.0 9.7 87
- 3.7 31 30 33 - 3.5
- 9.3 9.5 9.0 105 2.0 9.2
- 49 4.5 40 4. - 535
- 7.9 9.8 5.9 835 8.7 9.5
-~ 7.5 9.3 69 7.5 - 7.6
39.5 357 363 390 378 39.5 435
1.5 108 103 115 118 1.6 12.6

10.3 105 10.2  10.1 107 0.8 125
13.5 128 129 140 130 13.4 159

1.s 115 121 12,1 117 12.8 4.6
145 149 160 16.1 150 17.0 18.0
12.5 122 12.1 118 128 14.6 15.0

P. wilsoni that P. chadronense can be distinguished on
the basis of size (Table 2). Although the size distinction
is not obvious in the length of M1-3 (which I have used
w-ammimsium).it is very
noticeable in the rest of the skull measurements (Table
2). Since this species does not fit within the normal
range of variation of P. eximium, and is much too large
for P. franki, a new species is justified,

P. chadronense is known only from the early Chadro-
nian Airstrip Lf. of Texas. It is very similar in overall
morphology to P. eximium from the early and middie
Chadronian of the High Plains, except that it is
significantly smaller with a shorter rostrum.

Pocbrotherium eximium Hay, 1902
Figure 3, Tables 2,3,5

Poebrotherium wilsoni Wortman, 1898
Poebrotherium eximium Hay, 1902

Type—AMNH 632, skull, mandibie, parts of
skeleton; supposedly from “Lower Oreodon Beds™ (early
Orellan), Big Badlands of South Dakota (Fig. 3),
although all subsequently found specimens from South
Dakota are known oaly from the Chadroa Formation.

CAMELIDAE

Table 2 (conunued).

Pseudolubix
dakotensis
AMNH FAM FAM

9807 36469 41687

(type) (male) (female)
CHARACTER
Skull L - 265.0 -
(occ. cond>pmax)
1n-MiL 158.0 157.1 129.6
L M3-occ. cond. - 1103 %0.0
Skull W at M3 - B6.6 66.5
Rostral W 2t Pl - 29.5 21.5
PI-M3 L 107.4 104.3 91.1
Pl4 L 61.4 57.8 45.0
P1-2 diasiema 16.0 12.6 10.4
PIL 9.2 10.8 7.0
PIW LN 1.6 32
P2L 12.5 I8 10.5
W 4.5 4.5 5.0
PiL 13.3 9.7 10.0
W 5.3 6.0 7.0
PaL 12.0 10.5 29
Paw 10.0 8.8 10.0
MI-3L 50.9 48.0 47.2
MIL 16.0 129 14.6
MIW 14.2 13.1 13.5
ML 17.5 15.3 16.7
M2w 15.3 15.3 154
M3L 20.1 203 18.6
MIW 16.9 17.1 14.0

Referred Specimens—From 290 fect on zonation
section, Ledge Creek, Nawrona Co., Wyoming (carly
Chadronian): F:AM 47396, rami, limb elements. From
McCany's Mountain 1 f., Madison Co., Montana (carly
Chadronian): F:AM 47446, mandible. From Flagstaff
Rim, Natrona Co., Wyoming (local range—from 15
feet below Ash F—middle Chadronian): F:AM 47066;
Dakota (late Chadronian): F:AM 42241, skull and jaws;
F:AM 42240, skull and jaws; F:AM 42252, skull and
jaws. From 2.5 miles north of Chadron, Dawes Co..
Nebraska (Brecht Ranch, Morris Ranch—late Chadro-
nian): F:AM 47116, skull and partial skeleton; F:AM
49119, skull and jaws; F:AM 17115, skull and jaws;
F:AM 17143, left ramus; F:AM 17118, right ramus;
F:AM 47105, skull and partial skeleton. From Geike
Ranch, Sioux Co., Nebraska: F:AM 47427, mandible;
F-AM 47426, skull and mandible; F:AM 47428, right
ramus; F:AM 47429, skull, jaws, and partial skeleton.
From the Douglas area, Converse Co., Wyoming
{stratigraphic range 60 below to 100 feet above the 5
wif of Evanoff et al., 1992): F:AM 47103, skull and
complete, articulated skeleton; F:AM 47194, left and
right rami; F:AM 47222, left and right rami; F:AM
63834, right ramus; F:AM 47194, palate; F:AM
47029, skull and jaws; F:AM 63832, mandible; F:AM
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Miotylopus Gentilicamelus
leonardi xibbi _laylori sternbergt
FAM F:AM F-AM AMNH
36655 3odd6 36459 7970
(rype) (type)
- 250.0 310.0 -
128.0 150.0 179.5 -
- 106.5 136.6 99.5
- 81.5 74.0 87.4
- 28.1 24.5 29.2
83.0 98.8 109.7 87.3
41.6 52.) 60.4 47.7
9.0 18.5 20.1 12.2
7.0 735 9.7 6.7
2.1 3.1 4.2 -
79 10.5 9.1 10.3
3.0 4.5 5.1 4.7
8.6 8.5 11.9 9.8
4.3 4.0 6.0 5.4
9.4 9.2 10.0 9.1
7.5 8.1 8.2 9.0
42.2 46.8 51.4 40.4
12.5 13.1 14.2 1.9
10.5 12.8 12.5 1.2
14.5 15.7 16.3 13.5
12.5 13.7 14.0 12.1
16.3 203 211 16.4
13.1 15.5 16.0 13.5

63836, left ramus; F:AM 63835, mandible; F:AM
63837, right ramus; F:AM 63833, right amus; F:AM
47006, palate and mandible; F:AM 47001, skull and
mandible; F:AM 47007, skull; AMNH 22467, skull
and complete, aniculated skeleton; F:AM 47002, skull
and mandible; F:AM 47008, skull and jaws; F:AM
47023, skull and jaws; F:AM 47371, mandible; F:AM
47196, right ramus; F:AM 47009, juvenile palates,
rami; F;AM 47197, mandible; F:AM 47104, juvenile
skull; F:AM 42244 juvenile palate; F:AM 47191
partial skull; F:AM 47195, right ramus; F:AM 47319,
skull and rami; F:AM 47318, juvenile skull and rami;
F:AM 47192, skull; F:AM 47032, skull and jaws;
F:AM 42242, skull and jaws; F:AM 47316, skull and
partial skeleton; F:AM 47193, skull and panial
skeleton; F:AM 47091, skull and partial skeleton;
F:AM 42293, skull and partial skeleton; F:AM 42300,
skull and jaws; F:AM 42298, juvenile skull; F:AM
47229, skull and jaws; F:AM 63830, skull and jaws;
F:AM 42243, skull and jaws; F:AM 63831, skull and
jaws; F:AM 47224, skull, F:AM 42297, skull and
partial skeleton; F:AM 47021, skull. From the Lusk
Area, Niobrara Co., Wyoming (stratigraphic range 0-40
feet above PWL): F:AM 63822, skull; F:AM 47092,
skull and jaws; F:AM 63820, palatc and partial skull;
F:AM 63823, skull and rami; F:AM 47094, mandible;
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ﬁms.rmm.wm.mnusz.mma-dmumame; palatal view; crown

view of lower dentition. Scale in cm.

F:AM 47035, juvenile skull; F:AM 63821, mandibular
and maxilliary fragments; F:AM 63824, left ramus;
F:AM 47077, skull snd complete skeleton; F:AM
47030, skull and mandible; F:AM 47036, skull: F:AM
47038, mandible; F:AM 47087, skull and partial
skeleton.

Diagnosis—Mecdium-sized (MI1-3 length 36-38
mm) camelid with undifferentiated anterior dentition and

bD;uﬁwh-—Thme-uiMy figured
y mum.ﬁmn,umm
described. The rest of the animal has pever
described, since it was unknown until the

been
Frick

Except for the anterior dentition, P. eximium differs
very little from P. wilsoni or Paratylopus labiatus. As a
consequence, some posicranial material of P. eximium
very closely resembles that of P. wilsoni. Most
specimens of P. eximium have primitive camelid
skeletal morphology, also seen in Paratylopus labiamus

The skull of P. eximium (Fig. 3) differs from P.
wilsoni in being slightly broader and shorter. The main
mmummmiuwm
d_mno..uounpecimd.'.m‘mm have equal
sized, leaf-shaped upper incisors spaced evenly across
the wp of the rostrum. The canine is also incisiform
and equal to the incisors in size, although some
specimens (such as the type of P. eximium ) have
slightly more caniniform canines. P1 is usually a long,
two-rooted blade which is separated from the canine by 8
short diastema. P2 is also & narrow, two-rooted biade
with a distinct central cusp. In some advanced
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specimens of P. eximium, the PI-2 diasiema that
charctenizes P. wilsoni is beginning to develop. P3 s
also bladelike, but there is usually a small discon-
unuous lingual cingulum such as on TMM 40504-22.
P4 is completely selenodont. The molars are typically
camelid, with distinct styles and moderate to weak ribs.
Mesostyles are g lly well developad on the upper
molars, although they can be weak in some specimens.
Otherwise, the skull and dentition differ little from P.
wilsoni,

The mandible (Fig. 3) has equal-sized, lcaf-shaped
lower incisors. Unlike P. wilsoni, the incisors are not
amanged in a closed “fan” ai the tip of the symphysis.
The lower canine is completely incisiform and
continuous with the incisor row. The pl is rwo-rooted,
bladelike, and lies immediately behind the canine. '!}nu
may be a small diastema between pl and p2, althdugh
these teeth are normally nol separated. The p2 ami p3
are both two-rooted blades, with a distinct anterior cusp.
The p4 has a small anierolingual spur. Of the two
posicrior crests on pd, the labial crest is longer than the
lingual crest, and lingually inflated at its posterior end.
The m1-3 show the typical selenodont camel condition.
The hypoconulid of m3 in P. eximium is usually a
single narrow crest, while in most P. wilsoni it is
basin-like. There are some specimens that show
exceptions in this feare, however. The posterior
symphysis extends to the level of the pl-2 diastema.

symphy in P. eximi is gencrally not as
anenuated and ventrally deflected as it is in P. wilsoni,
but has only a slight ventral curvature. The coronoid
process is slender and straight. The condyle shows the
typical camel condition, and is anteromedially inflected.
The angular process has the typical camelid “hook™ on
the dorsal edge. This is below the level of the tooth
row. The ventral portion of the angle extends slightly
below the level of the ventral margin of the ramus.

The posicranial skeleton (Figs. 19-26) differs linle
from that of Pararylopus labiafus except in the limbs.
Scott's (1940) descriptions apply 1o most of the known
clements except the metapodials. As mentioned above,
the podials in P. eximium arc relatively longer
than they ar in P. wilsoni or Paratylopus labiatus. In
length, they equal the distance from the foramen
magnum to the canine in their associated skulls. Later
individuals of P. eximium (for example, F:AM 47077)
have a posicranial skeleton (including metapodials) that
closely approaches the condition found in P. wilsoni
although their skulls still have a dendtion like P.
eximium. Thus, the only really diagnostic elements of
P. eximium are the skull and mandible.

Discussion — Wortman (1898, p. 111, fig. 7) first
figured a lateral view of a skull of “P. wilsoni.” He
considered P. wilsoni to be the precursor of Paratylopus
labiatus and stated that P. wilsoni lacked diastemata
between its anterior teeth. However, Leidy's (1847) type
specimen of P. wilsoni has diastemata between PI/1

oy

and P2/2, s0 Wonman's charactenzanon of P. wilsoni
is incorrect. Hay (1902) apparently recognized this, and
so gave the name P. eximium 10 the specimen figured
by Wonman. Hay gave no funher discussion,
description, of characterization of the new species.

Martthew (1904) and Loomis (1928) subsequentdy
adopted the name P. eximium for pnmitive pocbro-
theres with no caniniform teeth or diasiemata. Scoit
(1940, p. 645) commented that: “This species, if really
distinct, is of the sort that one would expect 1o find in
the Chadron, for it much more ncarly approximaies
Prorylopus, of the Uinta Eocene [this was before
Protylopus was recognized as an oromerycid by Gazin,
1955, than do the other species of Poebrotherium. In
size, it about equals P. wilsoni, but the five anterior
upper teeth (11-P1) are almost equal in size and equally
spaced apant, without distinct diastemata. If these
characteristics should prove to be constant, the propriety
of recognizing it as a separate species will be clear,
especially if it should tum out 10 be a survivor from the
Chadron substage.™

Further material, particularly from the Chadronian,
has confirmed Scott’s suggestions. The skull mor-
phology of Poebrotherium eximium does indecd seem
1o be remarkably consistent in the Chadronian. At the
end of its range (carly Orellan), P. eximium was
apparently sympatric with P. wilsoni and Paratylopus
labiatus. Although the latter two species intergrade with
P. eximium in some feawrcs, the appcarance of the
characteristic anterior dentition of P. wilsoni and
Paratylopus labiatus is quite sudden. Cranial material of
all three species can be unambiguously distinguished
where they occur together. P. wilsoni and Pararylopus
labiatus both appear to have specialed from P.
eximium, which persisted unchanged well into the
Orellan. The youngest known specimen of P. eximium
occurs 40 feet above the “Persistent White Layer™
(PWL) in the Seaman Hills, near Lusk, Niobrama
County, Wyoming (carly Orellan) (see this volume,
Chapter 14).

Poebrotherium wilsoni Leidy, 1847
Figure 4, Tables 2,3, 5

Pocebrotherium andersoni Troxell, 1917

Type—ANSP 11012, a skull and attached jaws of a
juvenile individual (Fig. 4).

Referred Specimens— P. wilsoni is by far the
most abundant camel from the Oligocene. Most smaller
camel specimens in the many White River collections
around the world can be referred 1o this species. Since
there are aver 500 catalogued specimens of P. wilsoni
in the Frick Collection alone, and ncarly as many
uncatalogued specimens, it is clearly impractical to give
a complete hypodigm here. The partial list given below
includes specimens that had diagnostic portions of the
skull or jaw preserved, and were identified 10 species.
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Table 3. Camelid mandible and lower tooth measurements (in mm)
o Pocbrotherium Paratviopus
ik ol b -
TMM  AMNH FAM FAM ANSP FAM FAM AMNH FAM  AMNH
405-0-!-( )MO ﬁlf 47118 47002 110i2 47130 39086 6520 42278 9806
ype {type (type)
fype. (rype) (type)
Symphysis L - 29.0 21.2 255 - 400 400 - 319 40.0
pl-mi L - g1.5 736 738 - 833 813 B%0 81.7 -
pl<4 L_ - 415 350 3.0 - 40.1 445 427 424 -
pl-2 diastemna - 3.0 4.0 1.0 - 13.0 132 14.1 6.8 -
piL - 7.0 6.6 7.2 - 6.0 57 6.0 7.1 -
pIwW - 1.4 2.6 2.6 - LR | 1.9 2.3 .9 -
p2L 72 1 9.4 8.1 - 3.6 8.0 9.1 1.8 -
pIW 2.0 1.7 238 2.5 - 33 3s - 25 -
piL 7.9 1.1 9.0 9.6 - 2.5 9.7 85 99 -
PIW 2.4 2.3 32 36 - 3 2.8 2.9 s -
paL 8.1 12.0 10.0 9.0 - 9.0 38 9.5 9.8 -
paw 3.3 4.0 45 4.7 - 4.5 4.0 45 4.5 -
mi-3 L - 42.0 30 ¥z 395 39 g3 433 42.2 44.2
miL 2.7 1.3 10.6 10.7 10.0 103 11.0 1.8 1.8 11.3
miw 6.5 6.4 1.0 6.4 - 6.5 7.0 6.6 6.6 -
m2L - 13.4 1.8 1.4 135 119 1.3 125 12.7 13.2
m2wW - 8.1 7.0 1.5 - 83 7.7 8.4 7.4 89
m3L - 18.1 16.8 16.5 18.0 18.0 170 20.1 17.9 19.0
f"’“" - 8.6 7.1 7.4 - 8.2 8.1 8.6 8.2 88
jaw depth at p2 - 14.9 16.0 14.8 14.5 176 16.6 19.1 18.7 -
Jaw depth sl m2 11.0 18.0 203 17.8 14.5 207 19.5 19.8 5.7 -

From Pipestonc Springs. Jefferson Co., Montana
(middle Chadronian): F:AM 47445, skull and partial
skeleton; F:AM 47446, left ramus with p2-m3. From
Flagstaff Rim, Natrona Co., Wyoming (local range—
from 25 feet below Ash D 1o 15 feet below Ash G—
middle Chadronian): F:AM 47065, maxilla and ramus;
F:AM 47413, ramus with right m3; F:AM 47414,
ramus with right p4-m3; F:AM 47070, maxilla, right
ramus, partial skeleton; F:AM 47409, right ramus with
m2-3; F:AM 47406, right M2-3; F:AM 47067, right
maxilla; F:AM 47412, left mmus; F:AM 47411, night
ramus with m2-3; F:AM 47407, left maxilla with M1-
3. FFAM 47359, right ramus with p2-m3. There is
much additional uncatalogued material in
the Frick Collection. From Devil's Gap, Beaver Divide,
Fremont Co., Wyoming (Chadronian?): AMNH 14590,
skull and jaws; AMNH 14592, mandible; AMNH
14593, right ramus. From the Lusk area, Niobrara Co.,
Wyoming (late Chadronian-carly Ovellan): F:AM
63719, left ramus and metapodial fragment; F:AM
47103, skull, mandible, and partial skeleton; F:AM
47077, associated male and female partial skeletons;
F:AM 63704, parial skull, rami, partial skeleton;
F:AM 63725, right and left rami; F:AM 63742, left
partial ramus; F:AM 63724, right ramus; F:AM 47053,
qmial skull and mandible, verebrae; F:AM 47059,
nght partial amus; F:AM 63730, partial mandible;
F:AM 47090, right and left rami; F:AM 47098, skull

and mandible; F:AM 63723, left amus; F:AM 47051,
E_ll'lid skull, left ramus, partial skeleton; F:AM 63741,
right pamial ramus; F:AM 63715, left mmus; F:AM
47335, partial skull and skeleton; F:AM 47097, partial
skull and mandible, partial skeleton. From the Douglas
area, Comverse Co., Wyo. (late Chadronian-early
Orcllan): F:AM 47220, left maxilla and partial
mandible; F:AM 47332, palate and partial mandible;
F:AM 47370, partial skull and ramus, atlas; F:AM
47015, partial mandible; F:AM 47016, skull and
mandible; F:AM 47022, partial skull and mandible:
F:AM 47011, skull and mandible; F:AM 63761, right
partial ramus; F:AM 47328, partial mandible; F:AM
47331, right ramus; F:AM 47373, anterior panial skull
and mandible; F:AM 42248, right amus. From the
“lower nodular zone™ (carly Orellan), Cottonwood Pass
arca, Big Badlands, Shannon Co., 5.D.: FAM 42279,
skull, mandible, partial skeleton; AMNH 39085, skull,
cervicals; AMNH 28841, mandible, partial skeleton;
AMNH 39086, skull and jaws; AMNH 38992,
mandible; AMNH 38943, left ramus. From Geike
Ranch, Sioux Co., Neb. (carly Orellan): F:AM 47263,
right ramus; F:AM 47271, right ramus; F:AM 47279,
partial maxilla and femur; F:AM 47282, partial skull,
right ramus; vericbrae; F:AM 47285, partial skull and
mandible; F:AM 47276, right and left rami, articulated
forelimb. From Munson Ranch, Sioux Co., Neb. (early
Orellan): F:AM 47273, right ramus; F:AM 47262,

e
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Paralabi Pcudolabi Miorviopus Genilicamel
3 ok = ey i e fari hecgi
AMNH  SDSM F:AM FAM FAM FAM FAM  AMNH
8969 4097 3660 41687 36796 366 36459 1970
(type) (male)  (female) (female) (male) (male) (type)
CHARACTER

Symphysis L - 39.3 510 332 31 384 58.1 400
pt-m3 L 92,0 90.1 107.2 99.4 88.1 108.2 1273 99.1
pl4L 8.7 49.5 51.5 47.3 43.2 59.4 71.7 502
pl-2 diastema 20.3 16.2 13.8 10.7 16.7 26.7 31.8 160
piL 6.3 - 8.2 6.7 6.0 6.3 7.9 6.7

pIW 2.7 - 2.6 33 2.6 25 2.7 -
p2L 7.5 6.3 11.2 9.4 5.1 8.4 10.3 9.0
pwW 2.9 2.4 39 32 2.0 2.6 2.8 313
piL 8.6 8.5 1.3 10.2 8.2 9.3 120 118
pIwW 2.9 3.2 4.5 3.7 3.0 2.9 4.2 42
piL 9.1 9.1 12.1 11.5 10.5 10.5 129 116
paw 4.1 4.7 52 3.5 3.5 3.s 45 5.0
mi3L - 47.1 52.4 52.2 46.5 49.7 556 479
miL 10.0 12.8 12.4 13.7 12.9 12.5 139 133
miw 6.6 g4 10.0 8.1 7.4 8.2 9.8 8.4
m2L 133 14.7 15.1 17.1 14.0 15.1 170 164
m2W 7.7 8.9 1.8 8.9 7.0 10.3 10.6 9.0
m3l 18.4 201.5 15.0 22.8 18.3 23.2 248 192
mIw 7.5 9.3 1.8 8.3 6.1 9.5 1.0 85
Jjaw depth at p2 15.5 18.1 24.0 16.6 156 23.8 345 210
16.4 24.0 305  26.1

jaw depth st m2 19.4 226 28.1 205

partial skull and mandible; F:AM 47269, left partial
ramus; F:AM 47284, partial skull and mandible; F:AM
47260, parial maxilla and rami; F:AM 47266, left
ramus; F:AM 47264, left ramus; F:AM 47257, partial
skull, left ramus, partial skeleton; F:AM 47259, right
partial ramus; F:AM 47263, right ramus, From the area
north and west of Chadron, Dawes Co., Neb. (late
Chadronian-carly Orcllan): FAM 47144, right ramus;
F:AM 47145, right ramus; F:AM 47140, partial skull
and mandible; F:AM 47125, partial palate and
mandible; F:AM 47141, skull and mandible; F:AM
47235, right partial ramus; F:AM 47253, right ramus.
From Kostelecky Ranch, Stark Co., N.D. (early
Orellan): F:AM 47228, right P2-M2. From the Liule
Badlands, Stark Co.,, N.D. (early Orellan): F:AM
47229, M2; F:AM 47230, proximal metatarsal OI-IV.
From the "Middle Orcodon Beds™ (late Orellan), Big
Badlands, Shannon Co., $.D.: F:AM 42277, skull,
jaws, partial skeleton; F:AM 47170, left ramus; F:AM
42265, right radius-ulna; F:AM 47185, partial skeleton;
F:AM 47185, right ramus; F:AM 47173, left maxilla
with M2-3; F:AM 47181, right ramus with p3-m3;
F:AM 47176, left ramus with p3-m3; F:AM 47178,
right ramus with ml-3; F:AM 47150, skull, jaws,
partial skeleton; F:AM 47183, skull and jaws; F.AM
47177, right amus with pd-m3; F:AM 47173, left
ramus with m2-3; F:AM 47174, lcft maxilla with Mi-

3; F:AM 47172, right ramus with m1-3; F:AM 47169,

Big Badlands, S.D.:
(tentatively refemed). From the west end of Eagle Nest
Bune, Scottsbluff Co., Neb. (middle Whitneyan):
F:AM 47425, right ramus.

Diagnosis —Medium to small camels (length of
M1-3 = 30-37 mm), with a long diastema between P1/1
and P2/2, and between the canine and P1/1. [3 enlarged.
Lower incisors closcly appressed in a fanlike
arrangement. Lower canine larger, particularly in males.
The m3 hypoconulid usually basined. Skeleton with
relatively long and slender limbs, and short, arched
back. Metapodials relatively shorier than in P.
eximium.

Description— P. wilsoni was described by Scom
(1940). Figures 19-26 shows the material refered to P.
wilsoni in comparison with the other species.
Measurements are given in Tables 2,3, and 5.

Discussion— Poebrotherium wilsoni (Leidy, 1847)
was based on an amached skull and mandible of a
juvenile individual, with the rostrum anterior to Pl
broken off (Fig. 4). The diagnostic diastemata between
P1/1 and P22 can be clearly seen. The measurements of
the specimen indicate that P. wilsoni is the smallest of
the White River camels with long diastemata. Galbreath
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ﬁm 4. Pocbrotherium wilsoni. (T op) Type specimen, ASN? 11012, as originally figured

view of referred skull and mandible, FAM 47130, with

Leidy. (Middle) Left lateral

(1953, pp. 88-89) found that the Orellan camels

MWMMdsﬁmdmhm‘:
abundant, long-ranging P. wilsoni, and the larger, less
abundant, and shorter-ranging Paratylopus labiatus. The
MmhFﬁdCdesbwniuﬂ-m_
MwlthMIﬂm.
moderately large range of size variation. It is similar in
size 10 the contemporaneous specimens of P. eximium.
Loomis (1928) thought that P. wilsoni could not be

.

by
pals and sals (bottom). Scale in cm.

distinguished from Paratylopus labiatus, attributing the
size differences 10 sexual dimorphism. As Scout (1940)
and Galbreath (1953) have pointed out, there are several
1) Scont (1940) showed that P. wilsoni has a very
:::::' m‘m' m’m,,,, hfhmﬂ“h
Ve 3 of P, =
P. eximium. o
2) The relative scarcity of Pararylopus labianes was
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Figure 5. Bivariate plots ml-3 leagth versus pl-2
diastemna length in Orellan camels. A = type specimen of
“Poebrotherium andersoni™, E = type specimen of P.
exi e = referred i of P. eximi L=
i of

its short diastema (less than 6 mm), P. labiatus by its larger
size (m1-3 length greater than 42 mm). The type of P.
andersoni falls within the moge of variation of P. wilsoni.

used by Galbreath (1953) as evidence that Paratylopus
labiatus was not the male of P. wilsoni. This argument
is invalid, however, since some wild camelids have
herds consisting of a single male and up to a dozen or
more females (Koford, 1957; Franklin, 1983).

3) As Galbreath (1953) has shown, Paratylopus
labiarus has a shorter stratigraphic range than P.
wilsoni. There are no Pararylopus labiatus in rocks
younger than the late early Orellan, whereas there are
many examples of P. wilsoni in rocks comrelated with
the early and middle Whitneyan. In addition, P. wilsoni
appears in the middie Chadronian, but P. labiamus is
first known from the carly Orellan.

4) There is sexual dimorphism in the upper canines of
P. wilsoni, and several males showing this feature are
distinctly smaller than Paratylopus labiatus.

5) “Poebrotherium™ labiatum, but not P. wilsoni,
share derived features with Paratylopus primaevus, and
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thus | remove it from Poebrotherium enurely and place
it with Pararylopus (see below).

Troxell (1917) erected the species Poebrotherium
andersoni for a skull and mandible from the “Oreodon
zone™ near Hamison, Nebraska. Troxell compared this
skull to P. eximium and Paratylopus labiatus, but not
1o P. wilsoni. The characters he cited as diagnostic are
variable features of the antenior dentition that also oocur
in P. wilsoni. Poebrotherium andersoni fits entirely
within the size range of P, wilsoni (Fig. 5). Loomis
(1928) suggested that P. andersoni was a synonym of
“Poebrotherium™ labiatum, and Scott (1940) followed
this synonymy. However, Loomis d&d not make
adequate comparisons o P. wilsoni. cither. The
enlargement of the I3 and reduction of the canine cited
by Loomis (1928) are typical of many specimens of P.
wilsoni, The variability of the anierior dentition
apparently confused many authors. Pararylopus labians
and P. wilsoni arc most easily distinguished by size,
since they have similar development of the anterior
dentition and diasternata.

P. wilsoni, with its unusual derived gazelle-like
skeleton, is probably the terminal member of the
Poebrotherium lineage. There scem 10 be no derived
features which unite it with any later camel taxon. P.
wilsoni persists into the mid-Whitneyan, but is
relatively rare after the Orellan.

Poebrotherium wilsoni also shows a strong
geographic gradient in abundance. [t is extremely scarce
in the Orellan deposits of North Dakota and northwest
South Dakota, and also rare in the Big Badlands of
South Dakota (less than 3% of the fauna, according to
Clark et al., 1967). Poebrotherium is quite common in
the samples collected along the Pine Ridge (particulary
in easten Wyoming and western Nebraska), and
Galbreath (1953, p. 88) reports that they are more
common than oreodonts in northeastem Colorado. There
secms (o be a clear north-south gradient in abundance of
Orellan camels, which is paralleled by a similar gradient
in abundance of Hyperragulus and Miniochoerus
(Prothero, 1982). Acconding to Clark et al. (1967),
Poebrotherium samples were 100 small to determine if
they showed a significant preference for near-stream
versus more open habitat in the Big Badlands; they were
found in both environments.

There is clearly sexual dimorphism in Poebrotherium
wilsoni, as there is in Pseudolabis. The best evidence of
this is a block containing two partially articulated
skeletons (F:AM 47077 A and B) from 40 feet above
the PWL (“Persistent White Layer™), Seaman Hills,
Niobrara Co., Wyoming (earliest Orellan). The larger
individual (F:AM 47077B) has a slightly longer and
(F:AM 47077A). The lanter individual has a shorter,
blunter upper canine with weak anterior and posterior
cingula. Presumably, the larger specimen was a male.
Sexual dimorphism may explain the large range in size
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vanation in P. wilson:. Complete skulls with good
upper canines are @re in the sample, but most show a
rough comelation between larger body size and larger,
more pointed upper canines. The number of skulls that
can be scxed is (00 small 0 determine if the male/
female rauos common in camelid harems (Koford,
1957; Wilson, 1975, p. 480; Franklin, 1983) occur in
Poebrotherium.

Paratylopus Matthew, 1904

Poebrotherium Cope, 1881 (in part)

Protomeryx Hay, 1902 (in part)

Miolabis (Pararylopus) Matthew, 1904

Paratylopus Matthew, 1909

Gentilicamelus Loomis, 1936 (in part)

w‘:‘:)pe Species— Pararylopus primaevus (Matthew,
locluded Species— Pararylopus labiatus (Cope,
1881), new combination.

Revised Diagnosis—Medium-sized camels (M1-3
length = 3741 mm) with brachydont tecth, recuoed
premolars, and large skulls relative to their woth size.
Otherwise, skull and skeletal proportions remain
pnmitive. Disunguished from Poebrotherium by larger
size and mduced premolars. Distinguished from
Paralabis by its smaller size, and slightly reduced
premolars. Distinguished from other Whitneyan-
Ankarecan camels by its brachydont teeth, which ae
relatively small for their skull size.

Discussion —The nomenclature of Whitneyan and
Arikarecan camels is one of the most confused in the
literature. McKenna (1966) cleared up much of this
confusion, but did not anempt a formal revision. He
also did not have access w the Frick Collection at the
time, so many specimens that arc now available for
study were unknown to him.

The first name applied to a Whitneyan-Arikarecan
camel was Protomeryx (Leidy, 1856). The rype
specimen of Protomeryx halli (ANSP 11011) is a left
mandibular fragment with the canine, pl-3, and the root
of i3 (Fig. 6). In the size of the canine, the length of
the pl-2 diastema, and in overall size, it could belong to
Paratylopus primaevus, Paratylopus labianus (for
example, compare F-AM 42278 with ANSP 11011),
and some specimens of Poebrotherium wilsoni. The
type specimen of Protomeryx halli is cleady
indeterminate, as McKenna (1966) showed, and the
name Pr yrisa dubi

As the first generic name applied 10 a3 Whitneyan
camel, Protomeryx became a wasicbasket taxon for
many Whitneyan and Arikareean camels. Yet even the
supposed Whitneyan age of the rype specimen of
Protomeryx halli is uncerain. Leidy (1856) states only
that the type came from “Bear Creek, Nebraska
Territory.™ Leidy (1869) wrote that the specimen came
from Hayden's “Level D" which Matthew (1901)
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Figure 6. ANSP 1101, anterior ramal fragment, type of
“Protomeryx halli.” Scale in cm.

interpreted as Whitneyan in age. Cope (1873) paid litle
altention 10 its stratigraphic position, but comrectly
noted that its morphology was nearly indistinguishable
from Poebrotherium wilsoni. Scou (1891) and Wort-
man (1898) considered Protomeryx halli 1o be from the
“Loup Fork™ beds (Ill: Miocene-Pliocene), contem-
porary with Proc He /! Pl he rii
and Megalomeryx. This confused many later palecontolo-
gists. Matthew's (1899, 1901) Whitneyan age assign-
ment for Protomeryx halli influenced most subsequent
authors. These age uncertainties are imelevant, however,
since the specimen is not diagnostic in the first place.

The next Whitneyan-Arikareean camel 10 be described
was Poebrotherium sternbergi (Cope, 1879), from the
“Tupper John Day (?late Arikarecan) of Oregon (Fig. 18).
In 1886, Cope renamed this animal Gomphotherium.
He was apparently unaware that the name was
preoccupied by a proboscidean named by Burmeister in
1837. Gomphotherium then became another waste-
basket taxon used by many authors for Asikarecan and
younger camels. Matthew (1901) placed
therium in synonymy with Protomeryx, Hay (1902)
finally realized that Gomphotherium was preoccupied,
and placed most Whimeyan-Arikarcean camels in
Protomeryx.

The third name to be applied to Whitneyan-Arikareean
camels was Paratylopus (Matthew, 1904). It was
originally proposed as a subgenus of Miolabis (a middie
Miocene genus) and then raised to generic level by
Maghew in 1909. Pararylopus was based on P.

" primaevus from the early Whitneyan of South Dakota.

Maﬂ.lt\l(l%‘)ldCopeldMlnhw(lNS)dmd

invalid, Loomis (1936) decided that no name was
available for most Asikarecan camels that were more
detived than Pararylopus primaevus. He created the
genus Gentilicamelus, based on  “Gomphotherium™

CAMELIDAE

Figure 7. Paratylopus | labiatus. (l'anT)rpe specimen,

R M 42278, in

cm. (B

AMNH 6250, nyﬂﬂmnﬂﬁgﬁhﬂﬂ&wdrﬂ.!ﬂlil
left lateral view. Scale bar in cm.
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sternber i, Unfortunately, he included within the genus
a number of forms that have nothing 10 do with the
lype species, creating yet another  taxonomic
wastebasket. Genrilicamelus included such forms as the
oxydactylines  “Gomphotherium” cameloides, and
“Gentilicamelus " wyomingensis (this taxon is besed on
an immature individual), and the enigmatic form
P W campestris (here considered 10 be
Paralabis), and Py ¥z b di (here considered
10 be a species of Miorylopus). Nothing unites this
heierogencous  assemblage of camels except their
. supposed Ankareean age, and cven that is open o
question in some cases (McKenna, 1966). If Gentili-
camelus 15 valid, it applics only 10 “Gomphotherium"
Sternbergi. As discussed below, G. sternbergi has a
more derived dentition than Pararylopus or most of the
other camels discussed here, 5o it appears 10 be a sister-
taxon of the nothokematines (Honey et al., in press).

Pararylopus labiatus (Cope, 1881), new combination
Figure 7, Tables 2,3, 5

Poebrotherium labiatum Cope, 1881
Poebrotherium wilsoni Loomis, 1928 (in pan)

Type—AMNH 6520, a partial skull, associated
mandible, and partial skeleton (Fig. 7).

Referred Specimens— Paratylopus labiatus is not
as common as the coniemporary form Poebrotherium
wilsoni, but it is still quite abundant. Most large
Orellan camels can be referred to P. labiatus. A partial
listing of specimens in the Frick Collection includes
the following: From the Lusk area, Niobrara Co.,
Wyoming (stratigraphic range = 40-80 feet above the
PWL): F:AM 63743, right ramus; F:AM 63711, skull
and jaws: F:AM 47334, partial skull and skeleton;
F:AM 53733, right ramus; F:AM 63731, right ramus.
From the Douglas area, Coaverse Co., Wyoming
(swratigraphic range = 30-100 fect above the 5 wff—
Evanoff et al., 1992): F:AM 63837, juvenile right
ramus; F:AM 63831, skull, jaws, and partial skeleton.
From Geike Ranch, Sioux Co., Neb. (stratigraphic
range = 0-30 feet above the PWL): F:AM 47436, skull
and partial skeleton; F:AM 47283, skull and jaws.
From Munson Ranch, Sioux Co., Neb. (strati graphic
range = 30-90 feet above PWL): F:AM 47274, left
ramus; F:AM 47261, skull and jaws. From the Chadron
area (Moris, Brecht, Bartiett, Schmechel Ranches),

Dawes Co., Neb: F:AM 47235A, quamy block of

associaled skulls, jaws and panial skeletons; F:AM
47147, right amus; F:AM 47146, mandible: F:AM
47142, palaic and mandible. From the “lower Oreodon
beds,” Sheep Mountain Table, Big Badlands, Shannon
Co., S.D.: F:AM 42278, skull and jaws.
Diagnosis—Medium-sized camel (length MI-3 =
37.5-40 mm). Distinguished from Poebrotherium by its
slightly reduced premolars (P2-4/MI-3 ratio s
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Table 4. P2-4/M1-) ratios, emphasizing the red

of premolars in Paralabis cedrensis

APECIMEN P2-4/MI1-)
Poebrotherium eximium

AMNH 632 (type) 0.749

F:AM 47150 0.714

F:AM 47118 0.776
Pocbrotherium wilsoni

F:AM 42284 0.773

FAM 47130 0.693
Pararyiopus labiatus

AMNH 6520 (type) 0.646
Pararylopus primaevus .

AMNH 9806 0.582
Paralabis cedrensis

YPM 10167 (type) 0.506
Pseudolabis dakotensis

AMNH 9807 (type) 0.709

F:AM 41687 0.587

F:AM 36469 0.684
Miorylopus gibbi

F.AM 36446 0.629
Gewnilicamelus siernbergi

AMNH 7970 (type) 0.709

approximately 0.65—see Table 4) and its larger size.
Distinguished from Paratylopus primaevus by its

primitively large in relation to skull size.
Description— Pararylopus labiatus was described
by Scon (1940), and figured by Cope and Matthew
(1915, plate 115). In most skelctal features, Pararylopus
labiatus resembles Poebrotherium eximium, except that
it is slightly larger (Figs. 19-26). It has essentially
primitive poebrotherine skeletal proportions (Scott,
1940, p. 640, fig. 131), which differs greatly from the

derived features found in Poebrotherium wilsoni: a large
pl-2 diasiema, large canines in males, enlarged I3, and
il-3 arranged in a closed "“fan.”

Discussion—1 wansfer “Poebrotherium” labiatum
10 the genus Pararylopus because it shares the following
derived features with Paratylopus primaevus: larger size,
more reduced premolars, and larger, more robust skull in
relation 10 its tooth size (Tables 2, 3). Pararylopus
labiatus seems to be clearly part of the monophyletic
lincage that includes Pararylopus primaevus, so it is
best referred 1o Paratylopus. It is not as hypsodont as
the Paralabis-Oxydactylus lincages, or the stenomy-
lines. If P. labiatus were rewined in Poebrotherium, the
latier genus would become paraphyletic.

CAMELIDAE

Figure 8. Paratylopus pris Typs speci

Pararylopus primaevus (Matthew, 1904)
Figure 8, Tables 2, 3,5

Matthew, 1904
Paratylopus primaevis Matthew, 1909

Type—AMNH 9806, a skull with right ramus,
partial skelcton (Fig. B); Whitneyan (upper Oreodon
b:se)farnd Specimens—From the Whitneyan
(upper Orcodon beds), South Dakota: AMNH 17358,
skull and jaws; USNM 14763, skull and jaws; AMNH
9803, skull, jaws, and partial skeleton. From Wetzel
Ranch, 6 miles north of Mitchell, Sioux Co., Neb.
(carly Whitneyan): F:AM 47248, right ramus; f:AM
4?24‘!.&;!:m.ﬁmdnmu¢d’€!:muy
Ilock.?SfuuMlowaWhimyAsh.HomllCu..
Neb. (early Whitneyan): F:AM 4m7._ﬁmmy
From H. A. Blackbum Ranch, 7 miles north of
Mitchell, Sioux Co., Neb. (carly Whitneyan): F:AM
47249, right ramus. From the Shemill Hills, Niobrara
Co., Wyoming (210 feet above PWL. Tearly
Whitneyan): F:AM 47076, left ramus.

Diagnesis— Medium-sized camel (erl length =
39-41 mm, P3-M3 length = 64-65 mm), slightly larger
than Paratylopus labiatus, but with me_mlmu skull
and more reduwed premolars. Differs  from
Gentilicamelus sternbergi in that it is slightly smaller
with Iessmudpmmolmuilmm:_hd_l.
Differs from species of Paralabis and Punbhbu in
having much bw:ram::-:l teeth which are small

ive 1o the size of the .
‘d;uturlp(bl—bhuhzw (1904) and Scout (1940)
thoroughly described this species. Measurements are

MHMi-MMMdMﬂMu‘.Sﬂhhm

given in Table 2, 3 and 5. Posicranial clements are
shown in Figures 19-26. )
Discussion—Very linle mnmald’?wuyb-
pus primaevus has appearcd m its ‘mgml
ducﬁpdon.l.fllsﬂnnvleoflhu‘spmﬂm
known, it would probably overlap considerably with
Wm;hdiﬂmmwmm
slight. ‘
“gmﬂ authors (for example, Manhew, [1904;
McKenna, 1966) have considered Parafylopus o
me“cmianﬂidﬁmp”m?wm
to Oxydactylus, Miorylopus, and Gemm
Although Pararylopus primaevus is a very pamiuve
cun:l.itlmmpmpliu(nﬂnﬂnskdl_mch
hhm:rdﬁnwhduﬁdm)whichudu‘cnlpm
close relationship with Paralabis, Oxydactylus, or with
the stenomylines.

Paralabis (Lull, 1921), new rank

Protomeryx Matthew, 1901 (in parn)

Pseudolabis (Paralabis) Lull, 1921

Pseudolabis Hay, 1902 (in part)

Protomeryx Hay, 1930 (in part)

Gentilicamelus Loomis, 1936 (in pn)l%

W(—‘M')Wm ; )
Type and only species— Paralabis cedrensis
Matthew, 1901)

| Diagnosis —Medium-sized camel (ImgﬂldM!-} =
43-45 mm) with moderately hypsodont teeth and highly
reduced premolars (P2-4/M1-3 ratio = 0.506—sce Table
4). Distinguished from Poebrotherium, Paratylopus, and
Gentilicamelus by its luwniu.mo!u hypndnm teeth,
and more reduced premolars. Distinguished from
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Figure 9. Paralabis cedrensis (T
101067 with SDSM 4097, a m"::';wm?&w .
P duction. (B

Pwndohbi:ormomambyku h
prsence of mesosyl. Smaller than Osydacryls

Dktmh--—whiuum camels wi
th extremel
mmmfmﬁmmmmmt:
:.xm?wmupxudnm&by”ﬂhcw(lﬁl).&llﬂ
u.ﬂnlpmumtmnfmaﬁaﬁebwu'pw
(AMN_ HMfromCdu'-h(ﬁg‘ 9). In 1921, Lull
_dumbul a skull (YPM 10167) from the Whitncyan
Protoceras beds™ of South Dakota, which showed a

“Paralabis matthewi.” Scale in cm. (Middle ;
“p, S . | . ) Occlusion of YPM
m) AMNH 8965, type. of ~Proiomerys cedrensir (o -, moi. close_match ia occlusion and

edrensis™ (= =P, campesier™). Scale: | bar = 2 ¢m.

similar extreme reduction of the premolars. Lull

. compared it to Pseudolabis and Poebrotherium, but not

t0 “Protomeryx cedrensis.” On this basis. he

Ml:wmfembwrum'm- m?ﬁ
lﬂbﬁu. M{. w,' no one has icod
that the skull and jaw seem 10 match in size and
morphology. As a result, the lower jaw taxon
genus afier another, and the skull has languished in
obscurity, incorrectly referred 10 Pseudolabis.

CAMELIDAE

McKenna (1966) did not associate the skull and jaw,
but he did realize that they were both placed in the

wrong genera. He recognized that  “Pr Yk
campester™ was a taxon completely distinct from other
Whitneyan camels, but he considered Paralabis
matthewi 10 be an advanced form of Paratylopus that
might be ancestral 1o Gentilicamelus sternbergi.
Apparently he did not realize how extreme the premolar
reduction was in Paralabis, or he would not have
associated it with Pararylopus and Gentilicamelus.

In comparing the types of “Prolomeryx” cedrensis and
Paralabis maithewi, it seems clear that they belong 1o
the same genus and species. Both specimens have more
extreme premolar reduction than any other Whitneyan or
Arikarecan camel. The P2-4/M1-3 ratio of Paralabis
matthewi is 0.506, the lowest of any camel in this
study (Table 4). The type lower jaw of “Protomeryx”
cedrensis is 100 broken to measure accuralcly, but a
referred lower jaw (SDSM 4097) from the Protoceras
channels of South Dakota has a3 p2-4/ml-3 ratio of
0.540, lower than any other camel. Paralabis matthewi
and “Prolomeryx” cedrensis are the same size. and,
allowing for post-mortem distortion, they even occlude
quite well (Fig. 9). The type of “Protomeryx™ cedrensis
comes from Colorado, but the referred specimen (SDSM
m?)wmﬁumlbenmehdsulhetyped
Paralabis marthewi. Although we still do not have very
complete material, it is clear from the prescnt evidence
that they are the same taxon, and [ synonymize them.
Since Paralabis is the first valid genus-rank name
applied 10 this taxon, I raise it from subgeneric rank to
generic rank (since it is clearly ol a subgenus of
Pseudolabis).

The relationships of Paralabis are somewhat

big The reduction of premolars seems
to be an auapomorphy, and thus does not clanify
relationships. The increased hypsodonty strongly argues
against Paralabis having affinities to Paraiylopus ot
Gentilicamelus (conra McKenna, 1966). Insicad, the
hypsodonty suggests that Paralabis is an advanced
camel, related to either the sienomyline group or to the
higher camels (Fig. 1). Unforunaiely, Paralabis is 100

o
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Gentilic lus (Pr yx) ced 5 [sic] Loomis,
1936
Gentilicamelus (Pr yx) campesiris Loomis, 1936
P lopus (= “Paral bis") maithewi McKenna, 1966

Protomeryx campesier (= cedrensis) McKenna, 1966

Type—AMNH 8969 (Fig. 9). a lower mandible
from the Whitneyan (Vista Member) of northem
Colorado (Galbreath, 1953, p. 89).

Referred Specimens—KU 133, mandible from
the Vista Member, Colorado; YPM 10167, skull.
Whitneyan, Profoceras beds, South Dakota (Fig. 9, type
of Paralabis mamhewi); SDSM 4097, nght ramus,
Protoceras beds, South Dakota (Fig 9); F:AM 47310,
skull, middle Whitney Member (5 feet below Upper
Whitney Ash), 1 mile northwest of Pussy Springs,
Ruby Ranch, Momill Co., Nebraska. The postcranial
skeleton of Paralabis cedrensis is presently unknown.

Diagnosis —Same as for genus.

Description —Since the only new specimen (F:AM
47310) is less well preserved than the type of P.
maithewi (YPM 10167), nothing new can be added to
Lull’s (1921) original description of the skull. The
referred lower jaws are all very similar o the type, so
Matthew's (1901) original description is sufficient. In
most featurcs, Paralabis is very similar to Pararylopus,
except that it is much more hypsodont and has much
more reduced premolars.

Discussion —The comect species mame of this
taxon has been greally confused i the litcrare.
Matthew (1901) gave two different names (o the same
specimen. [n the text, the name Protomeryx cedrensis
appears first on p. 358 and in fig. 29 (p. 422), and in 2
subsequent table (p. 423). But at the bottom of p. 422,
below fig. 29, is the formal descripion under the
heading “Pr VX camp n. sp.” This mistake
misled several authors (including Hay, 1930, and
Loomis, 1936), who thought that the two pames
represented different specimens. In his next mention of
the species, Matthew (1904) used Protomeryx
campesier. However, in the subsequent literature,
Matthew (1909) went back 1o using the name cedrensis.
In 2 manuscript in the American Museum archives that
was 1“"‘ulhclimeo{h.isdeah.Manhew

poorly known at present 1o resolve its relati P
further,

Paralabis cedrensis (Matthew, 1901), new combination
Figure 9, Tables 2,3, 4

Protomeryx cedrensis Matthew, 1901: 358, fig. 29
Protomeryx campester Matthew, 1501: 422
Protomeryx campester Matthew, 1904

Protomeryx cedrensis Matthew, 1909

Pseudolabis ( Paralabis) matthewi Lull, 1921
Pseudolabix marthewi Hay, 1930

Protomeryx campester Hay, 1930

Proiomeryx cedrensis Hay, 1930

Protomeryx campester Stock, 1935

continued (0 use cedrensis.

Swck (1935, p. 122, footnotc 1) decided that
Matthew originally intended to use the name campester,
even though the name cedrensis appears many times.
and campester is used only once. McKenna (1966)
followed Stock's determination. However, the name
campester cannot be used. First, it is clear that Matthew
intended to use cedrensis, since the name campester
appears only once, and must have been a lapsus calami.
Secondly, as first reviser, Matthew (1909, MS) persis-
ted in using cedrensis in all other publications (except
Matthew, 1904). This was apparcntly his final intent.
since he had referred the species “Protomeryx cedrensis™
to Oxydactylus, which already had a specics named
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Table 5. Camelid postcranial measurements (1n mm)

PROTHERO

— Pocbrotherium  __Pararyiopus _ _Pieudolabis  ___ Miotylopus _  Genili-

enmium _ wilsom
FAM FAM AMNH AMNH
4AT1IB 47130 1364 6520
(female) (male)  (type)

CHARACTER
Axis centrum L - 49 - 61
Axid centrum dorvvent bt — 7 - 41
Atlas W, af transv. proc, 49 40 - 55
Atlas L. dorsal cemtrum 25 k1] - 25
Scapula, length - 140 - .
W of neck - 18 - 18
W of scapala - 98 -~ =
Humerus length 150 147 150 -
Midshaft W 14 16 15 19
Radius-ulna L 177 188 182 214
Midshaft radial W 15 14 13. 16
Metacarpus L - nmr 127 120
MCHI-IvV W — 15 13 15
Femur L 185 182 161 -
Midshaft W 18 12 14 9
Tibia L 193 e ] 222
Midshaft W 16 15 13 16
Meratarsus L i42 133 129 152
MTII-IV W 16 16 13 18
Astragalus L 27 25 28 28
Astragalus W 16 I5 18 17
Calcancum L 52 - 55 55
Caicancal tober L 34 - 3 35

campesiris. Although I do aot agree that this laxon is
synonymous with Oxydactylus, a serious problem
arises if the name campester is used for Paralabis. The
feminine form of the adjective, campesiris, is required
when it modifies the suffix -labis (Latin, feminine,
“forceps™). (The ending of cedrensis is comect for cither
masculine or feminine nouns.) If the nmame became
Paralabis campestris, it could be easily confused with a
similar camel, Oxydactylus campestris Cook, 1909,
from the late Arikareean of Nebraska. Since the avthor’s
original intent and later revisions favored cedrensis, and
reviving the name campester could create a rare case of
secondary homonymy (and cerainly a lot of confusion),
| designate cedrensis as the valid species name for the
only species of Paralabis.

Subfamily STENOMYLINAE Matthew, 1910
(= Pscudolabidinac Simpson, 1945)

Known Distribution —Whitneyan-carly Barstovi-
an (early Oligocene to middle Miocene) of the North
American High Plains; carly Arikareean (late Oligocene)

R

labiatus  primacyus _dakotensis leonardi  gibbi wm

AMNH FAM FFAM FAM FAM FAM AMNH
9806 41687 41942 36655 I64db 41829 T9N0
(type) (fcmale) (male) (female) (male) (male) (type)

56  s8 - - 67 13 =
48 - - - 45 0 -
54 31 - - .53 88  —
i s - = 30 9 -
127 - 163 - e 167 -
18 19 22 - 2 23 -
77 88 88 - 13 %0 -
- - - - 19 - m
- 1’ - - 14 18 22
— 258 310 - 309 — 259
- 2 2 - 20 21 21
— 183 214 180 238 298 78
- 19 22 13 13 17 29
- - 264 - 250 - 22
- = 1 - 19 - 20
- 254 292 - 289 335 236
- 20 2 - 29 22 20
~ 185 216 - 244 - 186
-~ 18 22 = 13 T
- 29 38 - 30 - 34
- 20 21 - 17 - 20
51 63 54 = 76 82 74
48 37 s34 - 51 61 52

Diagnosis— Medium 1w large camels (P2-M3
length = 65-82 mm) with long rostra and a decp,
anterioposteriorly clongate maxillary fossa. Tecth ae
more hypsodont and transversely narmow than
Poebrotherium, Pararylopus, Paralabis, or oxydacty-
lines, Very weak or no mesostyle on the upper teeth, or
metastylid on the lower teeth. The premaxilla is
extended posteriorly at least to the level of P1.

Inciuded Taxa—Pseudolabis Matthew, 1909;
Miotylopus Schlaikjer, 1936; and the Stenomylini
Matthew, 1910 [here poduced 1o tribe rank], which
include Stenomylus Peterson, 1906; Blickomylus Frick
and Taylor, 1968; Rakomylus Frick, 1937.

Discussion —As listed above, there are a number of
unique shared derived characters that unite a clade

isting of Pseudolabis, Miotylopus, and the
sienomylines. Despite the striking similarities between
these taxa, most authors have postulated that these
similaritics arose independently. Since the Stenomylini
appear suddenly in the late Arikarecan with all their
bizarre specializations, several authors (for example,
Peterson, 1906; Frick and Taylor, 1968) postulated that
they diverged very carly in camel evolution, possibly as

ek o oam e RA P r RO o A% was tha Tirct
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Figure 10. Pseudolabis mm.mm.qunhnwnndﬂw

similarities ¢ ylines, P i
w.:uww (= Dyseotylopus), but he did not
pursue these questions further. Honey and Taylor (1978,
p. 419) pointed out that Stenomylus, Pseudolabis, ad
Miotylopus share the derived dm:u:r_uf 3 wul;
absent mesostyle. In addition tu‘lhl.s leature,
peculiar maxillary tm.mwemms:
hypsdnﬂydmm.-ﬂmmnwemm
the i are all good swphﬂ w
coroborate this hypothesis of relationships. Therefore, |
expand the subfamily Stenomylinae 10 include mot only
the traditional stenomylines of Frick and Taylor (!968).
but also their primitive sister-iaxa, qudohh! a:_
Miotylopus. As a conscquence, the traditional 1axa
the Subfamily Stenomylinac arc pmped mdu Ime
Tribe Stenomylini, o reflect this  hierarchical

relationship (Fig. 1)-

The exp::i: n:on Sienomylinac is an important,
previously
Asikarcean. By contrast, the Parartylopus lincage was
relatively myin the Whitncyan, and e.nin_a by the
Arikarecan. The oxydacrylines, es, and
miolabines did not diverge until the late Asikareean,
when the more primitive stenomylines, such as
Preudolabis and Miotylopus, declined and only the
hyperspecialized Stenomylini remained.

Pseudolabis Matthew , 1904

Pseudolabis Mathew. 1904
non Pseudolabis Lull, 1921

Type and only speci =P

Adatthew 1004

view. Scale in cm.

—Whitneyan (Protoceras  beds) 1o late
mmw Formation), High Plains of
Nebraska, W
Diagnosis—Medium 10 farge camels (leogth of
Ml-3 = 47-59 mm) with 2 slight flexure of lh: P4
wm.wmmynm,mmm
deepl: Wmﬁlﬂ?fm.:mly .
i and relatively hi uah.h‘:‘;:
further distingu ished from Miorylopus in hav
slightly shorier rostrum and leas reduced  premolars.
Pseudolabis can be distinguished from all ovon-
siepomyline camels by s weak mylu decp

(Harrison
yoming, and South Dakota.

|

&aﬂ;wwa“s&m*dmmw.m
nilclndymo:peciaﬁmdtohmuﬂmn?odﬂ
nmd.McKma(l%ﬁ.pJ)wmeﬁmnpmw
dmnlmlmnﬂwwml'mhw

and the stenomylines. In addition to these denta

Pseudolabis dakotensis Matthew,, 1904
Figures 10-11, Tables 2,3.3

Type—AMNH 9807, badly crushed female :;:
lacking basicranium (Fig. 10), and an associated 302
from the Whitneyan “Protoceras beds” of South Dakot

Referred Specimens—From the Whitneyas



Puuunh:: dakotensis. F:AM 36469, an

d mandible, showing the normal

Scale: | bar = 2 cm
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Nebraska (5 feet below the base of the Gering
Formation, 155 feet above the Upper Whitney Ash,
northeast comer of Castle Rock, southeast of Bayard,
Scoitsbiuff Co., Nebraska): F:AM 41687, female skull
and jaws. three partial skeletons, From the Sharps
Formation, Shannon Co., S.D. (latest Whitneyan or
Arikarcean, fide Tedford ct al., 1985): F:AM 47188,
male skull. Gering Formation and equivalents (early
Arikarecan): From south side of 66 Mountain, 15 feet
below white layer, Goshen Co., Wyoming: F:AM
31867, left male maxilla; F:AM 36793, ubia and
calcaneum; From Horse Creek, Willow Creek area,
Goshen Co., Wyoming: F:AM 36798, femur, tibia,
tarsals and metatarsals; F:AM 36795, metacarpals and
metatarsals; F:AM 16802, metatarsals and phalanges;
F:AM 41800, female skull and jaws: Little Muddy
Creek area, Goshen Co., Wyoming: F:AM 41807,
partial male skull and jaws; F:AM 41815, partial skull
and jaws; F:AM 36432, right ramus; F:AM 36469,
male skull and jaws (Fig. 9B); F:AM 41942, male
skuil, jaws, partial skeicton. Moaroe Creek Formation
and equivalens (middle Asikarcean): Muddy Creek area,
Goshen Co.. Wyoming: F:AM 41700, female
mandible; F:AM 36642, male mandible and partial
skeleton; F:AM 36791, juvenile left ramus; F:AM
41814, juvenile skull and partial skeleton; F:AM
41948, complete forelimb; F:AM 36470, male palate;
F:AM 41943, female left ramus; F:AM 41811, palate
and partial skeleton; F:AM 36475, male right ramus.
Hamson Formation, Niocbrara Co., Wyoming (lae
Ankareean): F:AM 36487, female mandible; F:AM
41845, humerus and ulna, metacarpals; F:AM 36547,
humerus, metacarpals; F:AM 36812, mewacarpals and
phalanges. Harrison Formation, Sioux Co., Nebraska:
F:AM 41844, femur, tibia, metatarsals, phalmg:s
F:AM 36647, femur, tibia, mectatarsals, tarsals,
phalanx.

Diagnosis —Same as for genus.

Description—A beautifully uncrushed skull and
mandible (F:AM 36469) gives a much better conception
of Pseudolabis than does the badly crushed and distoried
type specimen (Fig. 11). The rostrum is mote clongate
than Pararylopus, but not as namow as seen i
Miotylopus. The posierodorsal exicnsion of the
premaxilla terminates above the diasiema between Pl
and P2. There is a deep, anicroposteriorly elongated
maxillary fossa. The lacrimal vacuity is small and slit-
like, contrary to the condition in the type specimen
(which is badly hed and di d). Ber the
supraorbital canals is a slight midline concavity on the
frontals. The postorbital processes are very broad and
fused w0 the zygomatic arch. They form a definite
“hood" around the posterodorsal nm of the orbit. The
braincase is relatively small, but the sagital crest and
The zygomalic arches are slender; their maximum lateral
width is at the level of the orbit.
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The basicranium is well preserved, and shows the
typical camelid condition. The wing-like basioccipital
processes are present, although weak. The posiero-
i | (paroccipital) ex of the tympanic bulla is
very prominent because the lateral portion of the bulla
is broken. The glenoid surfaces are broad and slightly
dorsolaterally inclined (as is typical for camels). The
extemal auditory meatus is strong, but the posiglenoid
foramen is nearly absent. The well preserved plerygoids
do not show the peculiar bifurcate tips unique to
Pseudolabis. The sccondary palale lerminates at the
level of M2. The infraorbital foramen lics above P4, a
is typical of camels.

The anterior dentition of F:AM 36469 is poorly
preserved (as is the anierior dentition of the type), but
F:AM 41942 has a good anicrior dentition. [1-2 ae
small, chisel-shaped tecth spaced out along the tip of
the premaxilla. I3 is greatly enlarged, conical, ad
recurved, as in most primitive camels, including P.
wilsoni (but not P. eximium ar P. franki), Paraiylopus,
Miortylopus, and Oxydactylus. There is a large 13-canine
diastema. The canines in males are also large, conical
and recurved, although not so large as [3. The canines of
females are much smaller, and in many cases barely
protrude from the maxilla. There is a larger canine-Pl
diastema, and a slightly smaller P1-P2 diasiema. Pl is 2
namow, two-rooted blade. P2 is also bladelike, but P3 is
more triangular, with a strong parastyle and weak
lingual cusps and cingula. The P3 ectoloph is concave.
This condition is primitive for camels, and differs
markedly from the condition seen in higher camels. P4
shows the diagnostic Pseudolabis flexure of the lingual
selene that was a part of Matthew's (1904) definition of
the genus. However, only the type shows the exueme
development of two lingual crests. Most  other
specimens have just a slight kink in the posterior half
of the lingual sclene.

M1-3 show the rypical camelid sclenodont condition,
but are higher crowned than the upper molars of
Poebrotherium. Paratylopus, or Oxydactylus. All of the
styles are rclatively weak, but the mesostyle is
completely absent ar weakly developed ncar the base of
the looth. The ribs are stronger than the styles, bul not
as marked as in most other camels. There are no lingual
cingula or cusps on the molars.

The mandible is unknown in the type specimea, but
F:AM 36469 is nearly compleie and undistoried (Figure
9B). [1-3 are leaf-shaped and amanged into 2 continuous
fan-like pattern. These tecth wear flat at the tips in older
individuals. The lower canines follow the incisors
without a diastema, and show sexual dimorphism (as d
the uppers). Males have canines which are large, conical
and recurved, but females have smaller, lawerally
flattened canines about the size of pl. The c-pl and pl-
p2 diastemata are of about equal length. pl is a small.
simple blade. p2 is also bladelike, but with a parastylid.
p3 has a weak parastylid, and two posterior crests which

|
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are closcly appressed. As usual, the labial crest is
lingually recurved. and longer than the lingual crest. pd
has a strong parastylid and a short postcrolingual crest.

The lower molars are high crowned, anteroposteriorly
longate, and ly comp d. . Their lingual
borders are smooth, with no metastylids. m3 s
parucularly namrow, with a basined hypoconulid.

The symphysis is unusually long and narrow, and
fused (o the level of posterior pl. It shows relatively
litle ventral deflection. The coronoid process is long
and slender, nsing from the tooth row al the typical
camelid angle. There is a decp clongate fossa running
along the dorsolatcral edge of the coronoid process
immediately posterior to m3. It is deeper in Pseudolabis
than in any other camelid; this fossa condition seems to
be unique o this genus. The condyle shows the typical
camelid condition, with & straight posterior border. The
angular hook is oa the level of the crowns of the lower
molars. The angular process protudes very slightly
ventrally.

Most of the best preserved elements described below
are from a nearly compleie skeleton, F:AM 41942, Of
the axial skeleton, only the cervical vernchrae ae
known. They are similar in proportion to those of
Paratylopus, except for their larger size (Fig. 19). The
neck of Pseudolabis was app ly no longer than that
of any other primitive camel.

The scapula is best known from F:AM 41942 (Fig.
M)Allhmwymm. with a
smaller infraspinous fossa. The spine is very prominent
and posteroventrally recurved at its margin. There is a
small acromion process, but it does not extend as far as
the glenoid. The coracoid process is a distinct knob.

The humerus (Fig. 21) is relatively shont and slender
compared to Pararylopus. It is otherwise very similar
except for a distally extended entepicondyle. The fused
radius-ulna is also relatively long and slender, with a
less pronounced olecranca (Fig. 22). No carpals are
known for Pseudolabis.

Metacarpals [O1-IV are unfused, and slightly shorter
than the metawarsals (Fig. 23). Absolute metapodial
length seems quite variable, probably because of the
strong sexual size dimorphism. The metacarpal length
is usually equal 10 the distance between the foramen
magnum and the P2 on a male skull.

The poorly preserved pelves are similar to those of
mhtquhmmm.mfcmuhaahp
digital fossa and 2 prominent greater rochanter that is
slightly above the level of the head (Fig. 24). The lesser
rochanter is a distinct process on the plantar side, as in
Paratylopus and most tylopods. The tibia (Fig. 25) is
relatively long and slender compared 1o Pararylopus,
with a very strong cnemial crest. The tarsals ame
typically camelid (Fig. 26). Metatarsals {1l and [V ae
fused (unlike the metacarpals), and equal in length (o the
distance b the occipital condyle and Pl. The
phalanges are unremarkable.
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In general, Pseudolabis is a slightly longer-limbed,
more gracile animal than Pararylopus, but s
proportions are very similar to those of Oxydacrylus.
The meuwnacarpals are slightly shorier than the
metatarsals; the former are still unfused, but the laner
are completely fused.

Discussion— Although the sample of Pseudolabis
is still small, there seems o be an uvnusually large
variation in size. This size variation persists throughout
the history of Pseudolabis, since both small and large
individuals can be found at each level in the Whitneyan
and Arikarcean. [ suspect that this size difference is due
10 sexual dimorphism, since the larger forms invariably
have much larger canines than the smaller forms. Both
large and small morphs have the same stratigraphic
range, which also suggests that they are sexual
dimorphs, rather than two species.

Miotylopus Schlaikjer, 1935

Oxydactylus Loomis, 1911 (in part)
Protomeryx Loomis, 1911 (in part)
Miotylopus Schhaikjer, 1935
Dyseotylopus Stock, 1935
Gentilicamelus Loomis, 1936 (in part)

Type Species— Miotylopus gibbi (L is, 1911)

Included Species— Miorylopus leonardi (Loomis,
1911), new combination; Miotylopus raylori, new
specics.

Range — Arikareean (Gering to Harrison formations),
Wyoming, Nebraska, and South Dakota; early

Revised Diagnosis—Sicnomyline camels with
highly reduced premolars and clongaie rostra. Differs
from Pseudolabis in these two features and in the lack
of a pscudolabine flexure on P4 lingual sclene. Differs
from the Stenomylini in having lower-crowned teeth;
PUI/1-CV/1 diastemata still present; and no diastemata
between P2/2 and P3/3. Differs from all other camels in
having high-crowned teeth with very weak or no
mesostyles, and dorsal premaxilla exiended postenor 1o
the level of PL. Size quite variable, P2-M3 length
ranges from 65 1o 84 mm.

Discussion—Two small, primitive oxydactyline-
like camel jaws were described by Loomis (1911). The
larger jaw was named Oxydactylus gibbi (p. 67) and the
smaller jaw was called Protomeryx leonardi (p. 68).
Loomis thought that these specimens were from the
“Upper Harrison Formation™ in the Muddy Creck arca,
Goshen County, Wyoming, but McKenna and Love
(1972, p. 26) belicved that they were from much lower
in the Arikaree Group. In the Frick Collection. camels
from the Muddy Creck area are from sediments
equivalent to the Gering and Moaroe Creck formations,
and occasionally equivalent 1o the Hami Forma-
tion—but nonc arc equivalent 1o the “Upper Harrison™
rocks of Nebraska. Apparendly, Loomis’s Muddy Creek
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can be sexed as male or female; “X™

indicates a specimen whose sex is‘in‘-‘sm'_mi
lower jaw, 50 P2-M3 length is unknown); ~G" = type of "Oxydactylus™ gibbi (a

CAMELIDAE
M M M
Miotylopus taylorl
g
i Wﬂw
£ “uo
? F e ]
3 g @ :
o
1y F :
F
W leonard!
.."’ - = 3 e
P2-MD length, mm
: i i M.
lected i Mioyl showing the size clusiers here m;mmd as
2. Plot of p2-m3 vs. P2-M3 of P of Aesaryiey ies). "M" and “F" indicate specimens that
EE:;;: (small sp o ). M. gibbi (medium species), and M. taylori (large tpe::i_:y: type of “Protomeryx™ leonardi (a

lower jaw, so P2-MJ length is unknown);

“D" = type of “Dyseorylopus migrans” (a partial skull, so p2-m3 length is unknown).

specimens are carly or middle Ankarcean in age.
p:: May, 1935, Schlaikjer described the skull and jaws
ollcamclﬂmthe'wwu!-hrrhm"m_uu: south uie
of 66 Mountain, Goshen County, Wyoming. Amo:dmg
10 McKenna and Love (1972, p. 28), this specimen was
actally from Monroe Creek Formation or older rocks.
Schlaikjer named this form Miotylopus bf:hygm:km_.
and compared it only to “Pararylopus mmbersl
Poebrotherium, and “Proiomeryx.” He recognized that
the mesodont molars without a mesostyle were a new
combination for camels, and this was part of his
diagnosis for the geaus. In July of the same year, Stock
(1935) described a camel, Dyseorylopus migrans, from
:ruurlyAmKertmyin the sﬂpe Fm‘m&
tion, Las Posas Hills, Ventura County, California (see
this volume, Chapter 8). It also had m_mm and
weak mesostyles on the upper molars, Schiaikjer (_I935.
p. 176) brictly discussed this specimen, mdonnndau‘l
it distinct from his Miorylopus, or possibly inter-
mediate between Miotylopus and Poebrotherium.
Loomis (1936) placed the enigmatic ijmury.:

m.mmngnniwdd\ediﬂ‘aﬂupecicvsm‘lmmu
assigned o Gentilicamelus except their \\r'lumr.ya:n-
Arikareean age. Most of the of Gentilic
are here refered to  Paralabis, Oxydacmlu.a‘!i
Miotylopus, except for the type species. G. sternbergi.
McKenna (1966) straightened out mudllof the
confusion regarding small Arikarecan camels m!h weak
mesostyles. He transferred “Oxydactylis™ gibbi 1o
Miotylopus, although he did not formally synonymize
it with M. bathygnathus (consistently misspelled
“brachygnathus™ by McKenna, 1966, and McKenna and
Love, 1972). McKenna (1966) also noied the
similarities of Miorylopus  with Dyfwryfopu.
although he felt they represented scpame; lincages. h;
his 1966 paper. McKenna suggesied that Protomeryx
leonardi might be referable 1o Dyseorylopus. Bu! in
1972, McKenna and Love formally
leonardi, “brachygnathus™ [sic], and some other
specimens with M. gibbi (new combination). They also
described a new specimen from the Anlm of
Darton's Bluff, Johnson County, Wyoming, whnch_w_s
iderably smaller than other spec of M. gibbi.

lepnardi in his new genus Gentilicamelus. As
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McKenna and Love (1972) refemad specimens from the
Castolon Lf. of Texas descnbed by Stevens et al. (1969)
o M. gibbi. Stevens (1977, p. 48) has since mefemed
these camels w0 Michenia, based on more complete
material, including upper molars  with  strong
mesostyles. Fnck and Taylor (1971) suggested that
Dyseotylopus might be related to Michenia and the
protolabidines, but Taylor (cited in Stevens, 1977, p.
S1) later rejected this idea.

In my studics of the large samples of Arikarecan
camelids with weak mesostyles in the Frick Collection,
| found coasiderable variation in size. Specimens with
relatively broad rostra, unreduced premolars, and the
typical Pseudolabis P4 were all referred to Pseudolabis
(s¢e above). The remaining specimens were all united
by the derived condition of reduced premolars and
relatively slender rostra. All had weak or absent
mesostyles, and their dorsal premaxillae are always
exiended posterior to the level of Pl, so they are clearly
siecnomylines. Most specimens have the decp, elongate
premaxillary fossa characienistic of stcnomylines,
although there is some vanation in this feaure (sce M.
taylori below). After sorting specimens by size and
canine development (which seem to be the best indicator
of sexual dimorphism in camels), | found no strong size
dimorphism in most Miorylopus (unlike in Poebro-
therium of Pseudolabis). For example, one of the
smallest jaws, F:AM 36427, has male-shaped canines,
yet is the same size as a jaw with presumed female
canines, F:AM 36806, from the same deposits (Fig.
13D). In sorung the sample, there seemed 0 be three
distnct size clusters (Fig. 12) with both ‘males and
females represented. The small form includes the rype of
“Protomeryx” leonardi. The medium-sized form includes
the rypes of “Oxydactylus™ gibbi, Miotylopus bathy-
gnathus, and Dyseotylopus migrans. A very large form
was also found that has never been named or described,
and must be a new species. These size clusiers are much
more apparent in overall proportions of skull and
mandible than they are in tooth dimensions (Fig. 12).

The largest forms ame a new specics, described as
Miotvlopus taylori below, The medium- and small-sized
forms are more difficult to separate. McKenna and Love
(1972) lumped them together as Miorylopus gibbi.
However, | am not comfortable with such a wide
difference in size and morphology (not attributable to
scxual dimorphism) in a single species. The differences
are clearly not due 10 ontogeny, cither. F:AM 36441 (a
small male} and F:AM 36446 (a medium-sized female)
are stnkingly different in size, yet their M3's are fully
crupied and show comparable wear. | find that the
specimens can easily be soned by size into small and
medium-sized Miotylopus. Therefore, | recognize two
specics: the medium-sized M, gibbi and the smaller M.
leonardi (new combination).

Miotylopus is the first valid generic name for this
group of camels. It is the scamior synomym of
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Dyseotylopus by two months. The name Miotylopus
was onginally chosen because these camels are typical
of the Arikarcean, which was then considered early
Miocene. Lronically, nearly all of the early and middie
Arikareean (and thus nearly all Miotylopus) are now
considered late Oligocene (Tedford et al., 1987; Prothero
and Rensberger, 1985), so the name Miorylopus has
become a misnomer.

Miotylopus leonardi new combination
Figures 13-14, Tables 2,3, 5

Protomeryx leonardi Loomis, 1911

Gentilicamelus leonardi Loomis, 1936

“Protomeryx leonardi” Skinner et al., 1968
Miotylopus gibbi McKenna and Love, 1972 (in part)

Type—AC 2004, a complete right ramus (Fig. 13),
from the early Arikarecan (Monroe Creck or Harrisoa
formations), Muddy Creck area, "3 miles below Spanish
Diggings Spring” (Loomis, 1911, p. 68), Goshen
County, Wyoming.

Referred Specimens—The listing below includes
catalogued specimens which have the necessary
diagnostic clements (usually skulls or jaws). Much
caalogued and uncatalogued material in the Frick
Collection is referable 1o this species based on size, but
is too incomplete or fragmentary (o be certain of this.

From the Gering Formation and equivalents, eardy
Arikareean, Horse Creek-Tremaine area, Sioux County,
Nebraska: F:AM 36486, left ramus, right maxilla;
F:AM 36463, left and right rami; F:AM 36660, left
female ramus; F:AM 36658, male skull and mandible;
F:AM 41819, skull; F:AM 36797, juvenile skull,
mandible, partial skeleton. Limle Muddy Creek area,
Nicbrara County, Wyoming: F:AM 36806, female
mandible; F:AM 36665, female rostrum and mandible;
F:AM 36464 partial skull, left ramus; F:AM 36820,
female right ramus; F:AM 36442, right amus; F:AM
36427, female right ramus; F:AM 41944, male left
ramus, partial skeleton; F:AM 36441, male mandible;
F:AM 36450, partial skull: F:AM 36806, female
rostrum; F:AM 36443, female palaie; F:AM 36807,
female left ramus; F:AM 36473, left amus; F:AM
41810, palate; F:AM 36825, left ramus; F:AM 41946,
female left ramus; F:AM 36452, left mmus; F:AM
36440, left ramus; F:AM 36451, female skull, tarsus;
F:AM 36448, juvenile skull; F:AM 36435, left ramus;
F:AM 41945, right ramus, partial skeleton; F:AM
36425, skull; F:AM 36655, male skull, mandible,
partial skeleton: F:AM 36796, female skull, mandible,
partial skeleton (Fig. 13B-C); F:AM 36441, mandible;
F:AM 36810, female partial skull and skeleton; F:AM
36846, female skull and partial mandible; F:AM 36447,
female skull, mandible, and partial skeleion. From the
Monroe Creek Formation and equivalenis, Muddy Creek
arca, Niobrara County, Wyoming (middle Arikarecan):
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) (Middle) F:AM

36796, skull and jaws referred 1o A, L

; ial skeleton; F:AM 36823, female
SL:IT' mmdabmz".m pantial skeleton; F:AM 4]9‘9}.
partial skeleton; F:AM 36436, nght maxilla, partial
skeleton; F:AM 41949, female right ramus; F:AM
41950, palaie; F:AM 36445, male mandible; F:AM
36483, left ramus; F:AM 36484, left ramus; F:AM
36434, female left ramus, pamial skeleton: F:_AM
41953, female mandible; F:AM 41831, male mandible.
From the Hamison Formation and nqnivalrjnls. near
Node, Niobrara County, Wyoming (laie Arikareean):
F:AM 36785, female mandible; F:AM 36826, female
left ramus; F:AM 36437, left ramus; F:AM 36426,

male nght ramus.

i P = leonardi {(r d for pari
Figure 13. Miorylopus leonardi. (Top) AC 'zjn:‘é type ?:?:AN ooy . ; s

F ol

Diagnosis —Smallest species of Miotylopus (P2-
M3 length = 65-70 mm).

Description—The type specimen (Fig. 13) of M.
leonardi is a right ramus. Much more mplue mlu'nl
of the species is in the Frick Collection.
The skull (as shown by F:AM 36425, F:AM 36‘!?6.
and F:AM MS)mammmdh
similar to that seen in Stenomylus. The nasal process
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has an almost podicellaie contact with the braincase,
since the orbits project laterally from the side of the
head. The cranum is small and bulbous, as in
Stenomylus, with very small sagittal and lambdoid
crests. The basicranium is very poocly preserved in
most specimens, but what can be seeq is typically
camelid. The bulla is relatively small for the size of the
skull.

The upper incisors are small and chiscl-like. They are
arranged continuously around the tip of the rostrum. I3
is not enlarged. A small incisiform canine (slightly
larger in males) lics immediately posterior to 3. There
is a short C-P| diasicma and the P1-P2 diasicma is
about the same length. Pl is incisiform, but P2 is a
narow blade. P3 is blade-like, with a weak posiero-
lingual cingulum. P4 is fully selenodont, with no
flexure of the lingual selene (coatrary to the condition
in Pseudolabis). P2-4 are considerably reduced in
comparison to the molars. The molars are relatively
clongaie, . and subhypsod with very weak
mesostyles. However, they do not show the extreme
cloagation and hypsodonty secn in Stenomylus.

The mandible (as scen in F:AM 36796 or F:AM
36441) s slender and gracile, with a very namow
symphysis. The il-3 arc leaf-shaped, with a strong
lingual rib, They arc amanged in a continuous “fan™
around the symphysis. The lower canine shows marked
sexual dimorphism. In presumed females, it is almost
incisiform, and only slightly scparated from the
incisors. In presumed males, however, it is a much
larger, more robust caniniform 100th,: lying much
further posterior from the rostrum. The c-pl and pl-p2
diastemata are of about equal length. The symphysis
terminates at the level of pl, which is a small, simple.
bladelike tooth, as is p2. The p3 has a lingually
inflected parastyle, but is otherwise bladelike. The p4
has a strong parastyle, but is so severely compressed
that the posterior ridges are fused. The p24 am
noticeably reduced in size relative to the size of the
molar row, a feature of Miorylopus that distinguishes it
from many other camels. The lower molars am
transversely narow, subhypsodont, and m3 is particu-
larly clongated. There is a bladelike hypoconulid on m3.
The posterior ramus shows the typical slender recurved
coronoid, high condyle, and distinct hooked angle. The
dorsal edge of the angular “hook™ is well above the
tooth row,

Although there is much postcranial material from the
localities that produce M. leonardi, linle of it is
associaled with cranial material that can be identified
with M. leonardi. The metapodials associated with
F:AM 36655 and F:AM 36796 are long and slender, and
both metacarpals and metatarsals are fused. The
metacarpals are approximaicly equal in length 10 the
metatarsals, and both are equal to the total length of the
skull. The smaller unassociated posicranial clements
which may belong to M. [eonardi are similarly long and

PROTHERO

slender compared to other camels.

Discussion —As discussed above, Miotylopus can
be divided into threc distinct size groups. The smallest
species includes the ramus that was originally named
Proiomeryx leonardi (Loomis, 1911). This ramus best
maiches the small species of Miorylopus, although it
shows few uniquely derived features of that genus. It is
clear, however, that it can be referred 10 no other taxon,
because: 1) it is o large and wo hypsodont for
Poebrotherium; 2) it is too small, too hypsodont, and
its premolars are o reduced for Pararylopus: 3) it is
similar in size and premolar reduction to Paralabis, but
the ramus is much shallower dorsoventrally; 4) it is too
small for Pseudolabis, Oxydactylus, or any other
species of Miorylopus; and 5) it docs not have the
extremely hypsodoat teeth of Stenomylus. “Prow-
meryx” leonardi also comes from the same deposits as
the Frick Collection samples which are here referred to
M. leonardi.

Miotylopus  leonardi shows some  striking
resemblances 10 Stenomylus (Fig. 14A-C). It is neardy
identical in size, and has similarly slender premaxillae,
flaring pediccllate postorbital processes, bulbous
braincase with weak sagittal crests, and relatively short
basicranium. The anterior dentitions are very similar,
panicularly in females, with their small canines (male
Stenomylus show no noticcable dimorphism in the
canipes). The major difference between the two taxa is
that Stenomylus has shifted an incisiform pl into the
anierior cropping battery, and developed a p2-p3
diasicma. The cheek ieeth of Stenomylus, of course, are
much more derived, with their extreme anteroposterior
lengthening and hypsodonty of M1-3/1-3 (particularly
M3/3), and their highly roduced premolars. Stenomylus
also has a smooth, rounded angular process, and short
coronoid process not seen in most other camels.

Neventheless, the similarities between the two ae
very impressive, although there are few feamres which
are unique o these two taxa. Both taxa are similar-sized
members of the Stenomylinae. The skull similarities
arc pantly related to their similarity in size, and most of

the dental similaritics are primitive for the Steno-
mylinac. The reduction of [3 may unite the two (other
specics of Miorylopus have a larger 13). However, this
same reduction occurs independently in several other
camelids, and may not be very reliable. No unique
synapomorphics unile  Miotylopus leonardi and
Stenomylus, so the species leonardi cannot be referred
1o Stenomylus. In non-cladistic terms, Stemomylus
more closely approaches M. leomardi than any other
known camel, and M. leonardi has no known features
which would rule out ancestry of the Stenomylini. It is
also of the right age o represent the lincage which gave
rise o the Sienomylini. Such hypotheses, however, ae
speculative.

However, there is inly no to believe (as
did Peterson, 1908, and Frick and Taylor. 1968) that the
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female ramus

Juz. D. Sexval dimorphism in

5

sodonty and size of the molars in Stenomy

with Stenomylus gracilis (F:AM 16226), showing their

AM 36441, botiom specimen) with enlarged canine and a

. Scale bar in 2 cm increments.

of Miorylopus leonardi (F:AM 36425)

features excepl hyp

showing a male ramus (F:
), with a smaller canine

A-C. Comparison
in most
lower jaws of M. leonardi,

(F:AM 36796, top specimen),
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Figure 15. Miorylopus gibbi. YPM 10328, type specimea of “Oxydaceylus™ gibbi, including partial upper and lower jaws.
Scale

ancestry of stenomylines must go back to the Eocene.
Although stenomylines arc very specialized, relatively
linde change (increased hypsodonty and the anterior shift
of pl and p2) is required to make a Stenomylus out of
M. leonardi. Frick and Taylor (1968, pp. 6-7) argued
against the relationship of sienomylines with other
Oligocene camelids because “it would require a more
rapid rate of evolution for Stenomylus to be derived
from Poebrotherium between Whitneyan and Arikareean
time than is known (o occur elsewhere in the
Camelidac." It is fallacious 1o argue that because some
camelids show relatively slow, stereotyped evolution,
tﬂduummm‘Smomyummhighlywhﬁmd
for an ecological niche very different from their
contemporarics. In occupying this new niche, they
could have evolved very rapidly.

Miotylopus gibbi (Loomis, 1911)
Figures 15-16, Tables 2, 3, 5

Oxydactylus gibbi Loomis, 1911

Miotylopus bathygnathus Schiaikjer, 1935

Dyseotylopus migrans Stock, 1935

Miotylopus gibbi McKenna, 1966

Miotylopus brachygnathus [sic] McKenna, 1966

Miotviopus gibbi McKenna and Love, 1972 (in pant)
Type—YPM 10328, palate and lower jaws missing

M3/3 (Fig. 13A); from the Gering or Monroe Creek

formations (“Upper Harrison™ according 10 Loomis,

1911). “on Muddy Creek. about opposite 10 the spring

associated with the ‘Spanish Diggings'™ (Loomis,
1911, p. 67).

Referred Specimens —As was the case with M.
gibbi, the list below includes only a part of the Frick
Collection that bears the diagnostic feamres of this
specics (mainly skulls and jaws). Many more catalogued
and uncatalogued specimens are probably referable to
this species, but will not be listed below.

From Gering Formation and equivalents, Lintle
Muddy Creck, Niobrara County, Wyoming (carly
Arikarcean): F:AM 36477, left mmus; F:AM 36454,
skull, mandible, partial skeleton; F:AM 41803, male
partial skull, mandible; F:AM 36446, male skull,
mandible, partial skeleton (Fig. 16); F:AM 41826,
male rostrum. From the Monroe Creek Formation and
equivalents, Muddy Creek, Niobrara County, Wyoming
(middle Arikareean): F:AM 41689, skull; F:AM 41695,
female left ramus; F:AM 41805, panial skeleton:
F:AM 41830, partial mandible and skeleton; F:AM
36457, panial skeleton; F:AM 36453, male rostrum;
F:AM 41808, male mandible; F:AM 48133, female
mandible; F:AM 41809, skull and ramus; F:AM
41831, panial skull; F:AM 41812, male mandible;
F:AM 41854, right ramus. Head of Warbonnet Creck,
Sioux County, Nebraska: CM 1329, mandible, right
maxillary fragment. From the Harrison Formation and
cquivalents (late Arkarecan), near Node, Niobrara
County, Wyoming: F:AM 36436, female mandible and
humerus; F:AM 36431, female left ramus and
symphysis. From the carfy-middle Arikareean, 150 feet
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Figure 16. Miorylopus gibbi. F:AM 36446, referred male specimen of M. gibbi, showing

Scale in 2 cm inCrements.

ahoumewpofumekaim.GoMM.
Goshen County, Wyoming: MCZ 2924, partial skull
and jaws, pelvis (type of Miorylopus bathygnathus).
From the 7Jcarly Ankarccan Kew Quary. Scapt
Formation, Las Posas Hills, Ventura County, Califor-
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complete skull and mandible.

nia: LACM(CIT) 1721 (1ype of Dyseotylopus _m‘grwu).

Diagnosis—Medium-sized species of Miotylopus.
Length of P2-M3 = 71-79 mm. M3 more clongate
relative to the size of the animal than in any other

specics of Miotylopus.
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Description — The type of M. gibbi consists of a
palate and jaws. and the types of M. bathygnathus and
Dvseotylopus migrans arc poorly preserved. A skull and
jaw, F:AM 36446 (refermed o M. gibbi) shows all the
known features of these throe type specimens and is
much better prescrved, with oaly slight dorsoventral
flawteming (Fig. 16). The rostrum is longer and namower
than in Pseudolabis or Oxydactylus. The nasal process
of the premaxilla exicnds almost 10 the level of the P2.
There is a decp, elongale maxillary fossa, slightly
exaggeraied by the crushing. The frontals are very broad,
with almost no medial depression between the
supraorbital canals, The lacrimal vacuity is narow and
slit-like. The postorbital processes are broad and flaring,
with a prominent lateral flange. They are well sutured to
the zygomatic arch, closing the orbit. The braincase is
relatively small, with moderately weak sagittal and
lambdoid crests. The basicranium is of the normal
camelid type, with moderately large bullac. The
plerygoids flare widely. The secondary palate terminales
at the level of M2, and the internal pares are broadly

open.

11-2 are small, chisel-like, and evenly spaced around
the tip of the rostrum. I3 is very large and caniniform.
There is a long I3-C diastema, and shorer C-Pl
diastema, and a moderatcly long P1-P2 diasiema. The
upper canine is small and incisiform. Pl is a small,
blunt blade. P2 is bladelike, but with a weak lingual
cingulum. P3 has a swrongly convex ectoloph and a
weak lingual cingulum. P4 is fully selenodont, with a
faint cusp on the posterolabial rim of the lingual selene.
M1-3 are fully selenodont, with weak mesostyles and
moderately strong ribs. M3 is more elongaie relative 1o
the size of the animal than is found on other species of
Miorylopus.

The lower il-3 are chisel-like, with faint lingual ribs.
The lower canine follows after a short diastema. It is
large, upright, and caniniform in males, but nearly
incisiform in females. The lower c-pl and pl-p2
diastemata are quile large, with sharp diasiematal crests
on the dorsal edge of the ramus. The pl is a small,
blunt crest. p2-4 are blade-like, very namow, and small
relative to the size of the molars. ml-3 are mesodont
with a basined m3 hypoconulid. The posterior ramus is
typically camelid in all its preserved pans.

The postcranial skclctoa of F:AM 36446 is relatively
complete. The scapula (Fig. 20) is slender, with &
relatively small supraspinous fossa. The acromion is
long and delicate, and the coracoid process is unusually
thick, panly because the neck above the glenoid is so
narow. The humerus (Fig. 21) has a very shallow
bicipital groove and a relatively weak lateral wberosity.
The condyles are quite narrow, and the epicondyles are
very weak. The radius-ulna (Fig. 22) is long and
slender, with a prominent olecranon. The metacarpals
are fused and approximately the same length as the
skull. They are oaly slightly shorier than the fused
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metatarsals. The femur (Fig. 24) is remarkably long and
slender, with a pronounced curvature that is convex
dorsally. The greater wochanier is less robust than in
Pararylopus. bul the lesser rochanter is in the typical
plantar position. The tibia (Fig. 25) is as long as the
ulna. It is unusually slender at midshaft, but quite
robust at the proximal cnd, with 3 prominent cremial
crest. The calcancum has an unusually long tuber, and a
very promincnt coavex proximal fibular facet. The
phalanges are long and slender.

Discussion —Medium-sized Miorylopus have been
referred 10 two different genera and three species, but
there seems no justification for more than one specics.
The first name applied to this group was Oxydactylus
gibbi (Loomis, 1911). Although this specimen consists
only of a palaic and mandible, the teeth are typical of
Miotylopus, including the weak mesostyles and large
13.

Schiaikjer’s (1935) Miorylopus bathygnathus is a
camel of the same size and morphology as “Oxydac-
rylus" gibbi, and this provides the first valid generic
name for the group. In all of its preserved features, it
falls within the normal range of variation of medium-
sized Miotylopus. Schlaikjer considered the orbits open,
but the specimen is oo fragmentary to determine this.
The only anomalous feature is the slightly smaller
bullac with a shaflow tympanohyal groove, but this is
within the mange of variation seen in the Frick
Collection sample.

Dyseotylopus migrans (Stock, 1935) is a camel
similar in size, age, and preserved morphology to those
referred here to M. gibbi. The only significant difference
between Dyseotylopus and the other specimens of M,
gibbi is that the mesostyles are swonger at the base of
the molars of Dyseorylopus than they are in most
stenomylines. However, | have seen a similar condition
in some Frick Collection M. gibbi. This feature is not
of generic or specific significance, so [ place Dyseo-
tylopus migrans in synonymy with Miotylopus gibbi.
Deméré (1988) reports specimens of both cf. Dyseo-
tylopus and Miorylopus from the early Arikarecan East-
lake Lf. in southern San Diego County. However, based
on more extensive collections, Deméré (personal
communication) now recognizes only a single camelid
taxon at Eastlake. It is neither Dyseotylopus nor Miory-
lopus, but a pew sicnomyline, which will be described
by Deméré in the near future.

McKenna (1966) suggesied that Miorylopus was an
intermediale between Paratylopus and Oxydactylus.
However, the anatomy and relationships of Miorylopus
are much better known now. It is clear that Miorylopus
is a highly derived camel closely related to Pseudolabis
and the Stenomylini. If one secks a sister-taxon for the
oxydactylines, Paralabis makes 2 much betier candidate
than does Miotylopus.

CAMELIDAE

Miotylopus taylori, new specics
Figure 17, Tables Z, 3. :

Type—F:AM 16459, male skull, mandible ‘F.i"
1), atlas, and axis. From the carly Ankarcean (Gering
Fumioncnnehlive)mdunnhzwnbwawkm
Goshen County, Wyoming.

Referved ;pccimcn—-From the Muddy Creck
aa (middle Arikarcean, Monroe Creck equivalent),
Niobrara County, Wyoming: F:AM 36824, male skull
and mandible; F:AM 41855, partial skeleion: F:AM
41829, partial skeleton; F:AM 36461, male palate,
mandible, and partial skeleton; F:AM 34460, skull
mandible, partial skeleton.

Etymology—In honor of Beryl Taylor,
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and caniniform. The upper caninc is also fairly large and
caniniform, although smaller man 13; apparently the
type specimen was a male (as is evident from the lower
cuinuwdl).anﬁmmhmu
13-C. the C-Pl, and the P1-P2. Pl is a two-rooted,
wm.nkmmwm.ﬂm_a
convex ectoloph, but no lingual cingula or cusps. N_ns
selenodont with a small labial space in the posicriof
lingual sclene (as in M. gibbi). The molars =
modoul.wilhsmltihsudwuknylﬁ.m
nmybmmmpiadyabscu.mwdu3 are also

relatively elongate ely. )
The mandible is slender, particularly anterior to the
tecth. The lower incisors are leaf-shaped and

{amanged in the typical “fan." The lower canine in the

auudm(dhhwwu:mﬂydm Frick -lypeishrpndmini[m.nmisspemmmms

Colhcﬂnncmds..ﬂwhu:iaﬂwakﬂimigm :
made this research possible.

Diagnosis — Largest species of Hioty?om. pP2-M3
length = 81-85 mm. The pd posterior cresis ac
s:pame.unlikemiﬂspeciuinthegcm._ )

Description—The type specimen (Fig. 17) is a
nearly complete skull and jaws missing on!y the jugal
mmdwqpuﬂcmm.mmﬂuwy
ngc:ndnmwfuuiatylapu.anhmghthmmyhs
Mymwmmm.mnﬂmdm
prcmanuacmndswnnkvddmemo(n:?l-
P2 diastema .Themuilluyﬁunainm\rd{hw
in the type specimen, although it shows more
typical ;fdir.imin another referred specimen, F:AM
36324,Tmmumisbngndsm.mmspnh_u
is not as wide as is typical of other Miotylopus. This,
m.mybemud{mdcmshing.simﬁ:m_MM
shows more normal Miotylopus pro in the
palzle.‘rhchcﬁmalmuityisovoidm shape.at:d!a
pered  anterior end. There is a marked audhne

aﬁum:lnudinltnlypc.Tkymdmﬁlin FfAM
36824, however. The braincase in the type is rehuve!y
RATOW, :gaindnemd:furmliou.siuu the bmmls: in
qumznmummalinmmu.m
isamyhigh.ﬂdnsagimlmst.mdamw
crcslwhiu:hl‘lmlamllyfmmuumhsc. )
Thehsicnniumhwdlpmed.ﬂunughgha
mbmwﬁwnmypwmmmyrmu
ollwfundu:ils.llduushwth: lypicd_ln'ghcl
camelid bulla, posteriorly projecting qn:umpuh.
wing-like basioccipital processes anienor o the
occipital condyles, and broad shelf-like glenoids. The
glenoid foramen was apparenily quite mall._ The
plcqgoa‘dsawlmgmdw.-dmgmy pn:lul
pmcﬁmwﬂnpalﬂe‘mmpuhnmm
al the jor end of M2.
Il-kaﬂM.ﬁMaﬁnﬂdﬁ!.ﬂw
:mlyacmthzt’m.lofth:m.llnvuyhp

whamﬁc‘mkammm.nﬂ‘hﬂ.
convex c-pl and pl-p2 diastemala. pl uasmall.lmlgle-
mmmmuum.pzmﬁmmw_uq
mmhwmd.p‘hudhmﬂmu.gmh
i-munponeﬁummsﬁu separaie, although
short and nearly comnected. mi-3 arc modau-ad
anteroposteriorly elo-gue.‘l'hcm:!hypwonnlid is only

e oy : much mone
mnquimrum.mnunpnm-dgn
slender. This is in part duc to the unusually high
wﬁyh.whﬂmemﬂuﬁwmdﬁiqnmnum
highermlids.'l‘lwmﬂarmubdy broken,
but its venuﬂeam‘umpmpcumrplybelwdn

munlikcmxlodwumbmmeyhv:lon;
muummamshuglymwdmm
mtmdumm.mmhrdn_dah
la:minmappumﬂyquhluge.ahhmmhmuhn
bemeumlldbybmhpo(dum_pno(ma
mmm.“euhhhnlwmym
odoﬂoidpomsnndnmsdomlspin.mwnuhs
lxﬂyhmimﬂdmulbaﬂﬂ.lﬂl!nuch_huh
mmbrmdmolydaayhuwnm.hgdso
laterally narmower than the condition mmm :1
1

scapula (F:AM Ml)awrysimihrnumdu.
gi.bbi.u(cepnhnitkpmponiollﬂly larger (Fig- 20). It
has a relatively small supraspinous fossa, a long curved
acromion, and a thick blunt coracoid process. The
humerus (based on F:AM 41829) is relatively short and
slender, with a posteriorly cxiendad entepicondyle (Fig.
2I].Ilis-'licnlawdwilh|hcpm;mﬂ' end of the radius-
ulna, which has a relatively short, fobust olecranon.
Thsf-ndmuwhuuwllwustuunn length,



T il %

. ies. F:AM 364 ; ;
and crown views of upper and mmm ;;;fm specimen, showing lef lateral view of skull and mandible,

Figure 17, Miotylopus taylori, new
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and approximately as long as the metatarsals.

The pelvis (F:AM 46829) is known from a fragment,
which shows that it was relanvely small and gracile,
with a decp acetabulum. The femur is unknown. The
tibia (F:AM 41829) is exceplionally long and slender,
with a weaker cnemial crest and proximal end than M.
gibbi. It does show a similar dorsal curvature. This
specimen of a tibia is anticulated with the tarsals and
metatarsals (Fig. 26). Although poorly preserved, the
striking feature of these specimens is the length of the
calcaneal tuber, which has a knob-like, rugose end, and
a plantar keel,

Discussion —The striking feature of the skull and
skeleton of M. taylori is its more giraffe-like propor-
tions, with elongate cervical venebrac and distal limb

ts. In this respect, it converges on many of the
oxydactylines and aepycamelines, However, the diagnos-
tic Miorylopus skull feawres clearly show that these
features are convergent (as happens many limes in
camels).

The difference in overall proportions may also explain
why three closely related species of Miorylopus could
live symparrically through most of the Ankarcean in
Wyoming and Nebraska (Fig. 12). Apparently, they
were ecologically differentiated. M. gibbi maintains the
more primitive proportions seen in many camelids. M.
leonardi has the gazelle-like size and build that
eventually was the niche of the sicnomylines. M.
taylori had the longer neck and legs of the giraffe-camel
niche, which was later occupied by Oxydactylus, the
acpycamelines, and other later camels.

Although sparse material referable 1o M. gibbi and
M. leonardi is known from the upper Ankarccan
Harrison Formation and equivalents, it appears that the
heyday of Miorylopus was over by the late Ankarcean.
characterized by the oxydactylines (which were also
highly differentiated in size and ecological adaptations)
and by the highly specialized stenomylines.

Subfamily “NOTHOKEMATINAE" Hoaey et al.
(in press)
Gentilicamelus Loomis, 1936

Pocbrotherium Cope, 1879 (in par)
Gomphotherium Cope, 1886 (non Burmeister, 1837)
Protomeryx Hay, 1902 (in part)
Miolabis (Paratylopus) Matthew, 1904 (in part)
Paratylopus Cope and Matthew, 1915 (in part)

Type and Only Species— Gentilicamelus stern-
bergi (Cope, 1879).

Revised Diagnosis—Large camel (P2-M3 length
= 700 mm), distinguished from contemporary P.
primaevus by its larger size, and by the presence of
metastylids on the lower molars. Distinguished from all
other Eocenc/Oligocene camels by its advanced features,
including lower molar metastylids, strong P3 lingual
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gulum, more spatulate lower i and shortened
Pl. Distinguished from Miocenc camels by its
primitive skull proportions and by its brachydont lecth
which are small relative to the skull size (Table 2).
Discussion—As described above, the generic
affinities of this specimen have been disputed ever since
it was first described. Although it shares many
primitive similarities with Paratylopus, the presence of
many derived oxydactyline features, such as the lower
molar metastylids, high angular process, swong P3
lingual cingulum, shortened P1, and more spatulate
lower incisors show that it is probably a sister-taxon of
the later Arikarcean oxydactylines. Since its stratigra-
phic position within the John Day Formation is
unknown, il is possible that it comes from the lawe
Arikareean, early Miocene portion of the section.

Honey et al. (in press) presenied cvidence that G.
sternbergi is a much more advanced camel than the
primitive poebrotheres and stenomylines discussed so
far. In particular, it shares the enlarged mandibular angle
and closely appressed Pl roots of Nothokemas, so it is
tentatively placed in the “Nothokematinae.” This clade
of camels is also closely related 1o the bizame
floridatragulines, although in the cladogram (Fig. 1) of
Honey et al. (in press), the “Nothokematinac™ ae
slightly closer o the advanced camelids.

Gentilicamelus siernbergi (Cope, 1879)
Figure 18, Tables 2,3, §

Poebrotherium sternbergi Cope, 1879
Gomphotherium siernbergi Cope, 1886
Protomeryx sternbergi Hay, 1902

Miolabis (Parartylopus) sternbergi Matthew, 1904
Paratylopus siernbergi Cope and Matthew, 1915

Type—AMNH 7910, skull, mandible, and partial
skeleton (Fig. 18); from the 7Upper John Day beds
(?late Arikareean), Oregon.

Referred Specimens—AMNH 7913, mandible
and limb bones; AMNH 7911, mandible; both from the
type locality.

Diagnosis—Same as for genus.

Description—Cope's (1879, 1886) and Wortman's
(1898) descriptions of P. siernbergi are very sketchy,
and also inaccurate. The skull of P. sternbergi has a
very robust appearance scen in no other camel (Fig. 18).
This is due to the relatively short, broad rostrum and the
disproportionately small tecth. The rostrum is broken
anterior to the canine alveolus, so the condition of the
upper incisors and canines is unknpwn. The maxilla has
a broad, shallow, ovoid fossa. characteristic of primitive
camels. There is a slight concavity aloag the anterior
midline of the frontals, just anterior 1o the supraorbital
canals. The skull is broken in the region of the
lacrimals on both sides, 50 it is impossible to determine
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Figure 18. Gentilicamelus sternbergi. AMNH 7910, . N
. o . show i :
£ WWIIII ing left lateral view of skull, mandible, palatal

view of skull, and associsted

the original size and shape of the lacrimal vacuity. As
Mcxcm(l%&)mc.lhcpwmihlmﬁoni:h‘ly
m.pumgumdmmﬁmu
is impossible to dewermine. Neither Wortman's (1898,
F.g::: nor Cope's (Cope and Mauthew, 1915, p. 116)
! are accurale in this respect. The braincase is
disproportionately large by comparison with P.

primaevus. The sagiual and lambdoid crests are weaker'

maniu?.prhum.hlmeympmhnym.
Thf Zygomatic arches are poorly preserved, but the
I:&sd:umecmplnemﬂshowsmmemﬁuu
much less than in most other camels. The basicranium
is only crudely prepared, 3o few details of the basicranial
structure can be determined. However, the bullac am
mmwwmmmuw
for the skull size, and the portion of the bulla medial to
ﬂntymp-ohyﬂpwn'umy smaller than

mmm.mmnmﬂym
but show the primitive, broadly separated condition (in
contrast to the pinched condition seen in stenomylines).
mmmmuhhmo{m(m
primitive condition).
Th:upp:rdmlilhuismllwm.hnmahlywdl
mn-summ«mm,-
mentioned above. Both first upper premolars are broken,
Mfmﬂnim.itmmmm
the shape of double-rooted blades. They appear 10 be
disproportionately small in comparison 1o the first
upper premolars of P. primaevus and other camels.
Thcm‘ualargedhngmbemeen?landn.whichisa
bladelike woth with a strong parastyle and lingual
nmhm.ﬂﬁmﬁum:.wkhmﬂmm
r._ﬂtuyle_anﬂa labially-inflected metastyle. A distinct
lingual cingulum with a small cusp is present on P3.
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P4 shows the typical camelid selenodont condition,
although with a stronger parastyle. M1-3 are fully
selenodont, with strong styles and even stroager ribs.
The overall impression of the tecth is that they ae
unusually brachydont for a camel, and dispropor-
tionately small in comparison 1o the size of the skull.
The mandible is complete but poorly preserved and
nol very well prepared. The ramus is relatively robust,
yet has a more ventrally deflected symphysis than does
P. primaevus. Lower il-3 are wedgelike and closely
associaled, fanning out from the symphysis. The lower
canine is an unusually large, posterolabially-curved
sk. Apparently this individual was a male, since the
canine scems 10 be sexually dimorphic in many camels.
There are short diastemata before and afier the caninc,
and a longer diastema between pl and p2. The pl is a
small, narrow wedge with two roots. p2 is bladelike,
but broader and less compressed than is typical for
camels. The same is true of p3, which also has a
strong, lingually-inflected parastylid. The parastylid of
p4 is even larger and more lingually inflected. The
posicrolabial crest of pd is much larger than the
posterolingual crest, and both are connected 1o form a
small fossene. Lower mi-2 are 100 badly wom and
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actyally primitive protolabines. The same may also be
wrue for primitive acpycamelines abeled ~Oxvdactylus.”
Honcy (personal communication) is currently revising
the taxonomy of oxydactyline camels, some of which is
summarized in Honcy et al. (in press). Since Oxpdac-
tylus s.s5. first appears in the carly Miocene (latest
Arikareean, Harrison Formation and younger beds), it is
beyond the scope of the present study. When
comparisons 10 Oxydactylus are made in this document,
1 am referring to the type species, O. longipes, and 10
the most primilive species, 0. campestris.

A NOTE ON THE FLORIDATRAGULINES

The affinities of the bizare, long-snouted flonda-
wragulines (Floridatragulus, Aguascalientia) from the
carly Hemingfordian of Florida and Texas have
mystified many scientists (for example, White, 1940,
1941, 1942; Simpson, 1945; Romer, 1948; Ray, 1957;
Olsen, 1959, 1962; Pation, 1964, 1966, 1969. Maglio,
1966; McKenna, 1966). They were originally placed in
the hypertragulines by White (1940), but Ray (1957)
and most subsequent workers have realized that they
were camels. Their peculiar, crocodile-like rostrum,
strong intervallic cingular cusps on the upper molars,
and divided hypoconulids on m3 are autapomorphic and

broken to describe, other than that they are low
and sclenodont. The m3, however, shows a fainl

arc relatively high on the jaw. The dorsal “hook™ of the
angular process is very high—well above the level of
the tooth row, and much higher than in primitive
camels. This, 100, appears to be a derived feature that
unites it with oxydactylines. There is a slight ventral
extension of the angular process below the level of the
ventral margin of the ramus. The whole posierior
portion of the jaw appears to be more robust than is
typical, but this may be an artifact of preservation.
Except for the larger size, the posicranial skeleton

do not clarify their relationships. However, the rest of
their anatomy is clearly camelid, as several recent
workers (Patton, 1966, 1969; Maglio. 1966} have
shown in detail. Some (for example, Pauon, 1969,
Maglio, 1966) thought that floridawragulines were an
early side branch of the Camelidae, with no apparent
close relatives. Stevens (1977, p. 56) siaies that the
floridatragulines are descended from oromerycids, but
she cites no derived oromerycid characters in support of
this contention. All of the characters she does meation
are primitive for tylopods, or autapomorphic, and she
ignores the great number of camelid synapomorphies
seen in floridatragulines. Apparently, she has changed
her mind, because in her contribution to Honey et al.
(in press) she agrees floridatragulines belong in the
{‘ ali A

(Figs. 19-26) is very similar 1o P. pri . and
requires no addiuonal description.

Camelidae incertae sedis
(sister taxon to the A¢pycamelinae and higher camels)
Oxydacrylus Peterson, 1904

Discussion —The genus Oxydactylus has long been
a laxonomic wastebasket for a varicty of Arikareean
camels (McKenna, 1966; Honey et al., in press). Most
do not belong o the genus, and some have becn
reassigned in Table 1. In addition, the genus Oxydac-
tylus as presently consituted is probably a paraphyletic
assemblage that includes the sisier-taxa of acpy-
camelines, protolabines, miolabines, and other higher
camels (Fig. (). Honey and Taylor (1978) have already
shown that some specimens referrod w0 Oxydactylus we

Honey et al. (in press) cited a number of derived
characters to show that floridatragulines are camelids,
but more primitive than miolabines, protolabines, or
oxydactylines (Fig. 1). An undescribed specimen of
Floridarragulus (F:AM 31864) shows an apparently
continuous postorbital bar, so it may be even more
derived than postulated by Honey et al. (in press).
Sievens (in Honey et al., in press) argues that
Poebrotherium franki is the sister-taxon of the florida-
tragulines, since it has a slightly clongaie rostrum with
diasiemata between some of the anterior teeth.
Elongated rostra and diastemata betwecen the antenor
tecth occur several times in the Camelidae, and this
feature is so prone to parallelism that | see no reason for
atiempting to push the y of Norid lines back
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Figure 19. Atlas veriebrac. From left to right: Poebrotherium eximium, F:AM 47118; Poebrotherium wilsoni, F:AM 47130;

Pararvivpus lubiatus, AMNH 6520; Paratylopus primaevus, AMNH 9806; Miotylopus iaylori, F:AM 36459. Scale bar in 2
©m increments.

i ilsoni 1364;

i 21. Humeri. From left 1o right: Poebrotherium eximium, F:AM 47118; Focblﬂﬁﬂ‘:;'MI. AD:N'I'I ]

;:'::bp;s iorns, AMNH 6520; Gentilicamelus siernbergi. AMNH 7910: Miotylopus gibbi. F:AM 36446; seudolabis
umim':. E:AM 41942; Miotylopus taylori, F:AM 41855, Scale bar in 2 cm increments.

- v e AR 4 '{\_ Pl 5 - ot

Figure 20. Scapulae. On lefit (from lop 1o bottom): Pararylopus primaevus, AMNH 9806; Paratylopus labiatus, AMNH
6510: Pocbrotherium wilsoni, F.AM 47077. On right (from top to bottom): Miotylopus iaylori, F:AM 41829:
Miorviopus gibbi, F:AM 36446 Pseudolabis dakotensis, F:AM 41942, Scale bar in 2 cm increments.

] ight: ;i imi X ; Pocbrotherium wilsoni. AMNH 1364;
Fi 22, Radii and ulnac. From lef 1o right: Pocbrotherium eximium. F:AM 47118; h . :
P::'r::ﬁw h:ﬁnu. AMNH 6520. Gentilicamelus sternbergi. AMNH 7910; Psewdolabis dakotensis, F-AM 41942;
Miorylopus gibbi. F:AM 16436, Scale bar in 2 cm increments,
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Figure 23. Metacarpals. From left to right: Poebrocherium wilsoni, AMNH 1364; Pararylopus labiatus, AMNH 6520;
Geniilicamelus sternbergi, AMNH 7910; Pseudolabis dakotensis, F:AM 41942; Miorylopus gibbi, F:AM 36446;
Miorylopus taylori, F:AM 41855, Scale bar in 2 cm increments.
e ‘;_';;"‘_ ; ‘i‘.&"’ y 15 '

gl AT

Figure 24. Femora. From left 1o right: Pocbrotherium eximium, F.AM 47118, Pocbrotherium wilsoni, AMNH 1364;
Pararviopus labiatus, AMNH 6520; Gentilicamelus siernberyi. AMNH 7910; Pseudolabis dakotensis, F:AM 41942;
Miotylopus gibbi, F:AM Jb446. Scale bar in I vm increments.

CAMELIDAE 649

w botlom: Poebrotherium eximium, F:AM 47118; Poebrotherium wilsoni, AMNH 1364;

Figues 25, Thecs: i siernbergi, AMNH 7910; Pseudolabis dakotensis, F:AM 41942. Scale

Paratylopus labiatus, AMNH 6520; Gemtilicamelus
bar in 2 cm incTEMEnts.

Figure 26. Tarals and metatarsals. From lefi to right: Poebrotherium eximium, F:AM 47118: Muhd- _-mus.
h:l.NH 1364; Pararvlipis labiatus, AMNH 6520, Gentilicumelus sternbergi, AMHH‘ 7910; Piewdolabis .hbuu;_l. F:AM
41942; Miorylopus gibbi. F:-AM 36436 (laterally crushed); Miotylopus taylori, F:AM 41855, Scale bar in 2 cm

increments.
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10 the Chadronian. Instead, [ suspect that it has more 1o
do with the gradvalisuc bias of many mammalian
palconiologists, who, when they find something bizare
that appears suddenly, insist that it must have diverged
from some unknown ancestor back in the Eocene (see
discussion of sicnomylines above),
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