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Article XI.—ANCESTORS OF THE TAPIR FROM THE
LOWER MIOCENE OF DAKOTA.

Crypturus parvirostris #agl.

Four eggs, labeled “ Inambu—(No. of 1{10ther 26?2” = Am
Mus. No. 34,888), average 1.15X .50 in. The color' 1s drab-grad
and while the surface is smooth it is much less highly polishe
than in the eggs of RArvachotis rufescens.  Collected QOct. 7’,

1882,

By J. L. WorrtMan and CHARLES EARLE.

* 'In the present paper we prapose to describe a genus of Perisso-
dactyla new to America, namely, Profapirus Filhol, and also to
add considerable knowledge respecting the structure of the genus
‘Colodon Marsh.

The discovery of the occurrence of Profaprrus in the upper
part of the White River Miocene may be considered as one of
the most interesting made by the expedition of 18¢2. It places
the origin of the true tapirs, in this country at least, below the
f_‘Oreodon Beds’ of the White River Miccene, and nearly parallel
Stratigraphically with the European species of Protapirus.

-In this paper we shall offer, first, a discussion of the various
tempts which have been made to solve the problem of the
igin of the tapir in America ; second, a systematic description
he material relating to the American species of Profapirus
nd Colodon ; and lastly, a review of the relationship between
¢ American species of Profapirus and those found in Europe ;
cluding a rdsumé of the principal characters of the supposed
ocene ancestors of both the Tapiridee and Helaletidee.

Crypturus tataupa { Zemm.).

Three eggs, labeled ‘Inambu,” are doubt]efzs referable tohth1§
species. They are a little larger and darker in color than those!
of C. parvtrostris, but do not differ from the@ more than eggs
the same species often do.  Size, 1.25% 1.65 in.

Crypturus undulatus ( Zemumn.).

Four eggs of this species average .1.60)(2.00. The color X
ecri drab ; the shell is smooth and polished but not as l:.:str
as in some other species of the family. The label reads: '18‘2
Eggs on the ground in forest. No nest whatever. Nov. 2, 1

Rhynchotus rufescens ( Temm.).

"The collection contains four clutches of the eggs of this spt
cies, three of six eggs each and one of five, 1h'e eggs val
considetably in size, shape and color, the e:.ctremeS in size me
uring as follows : 1.60x1.95 and 1.85x ?.25 in. An a-verage e
measures 1.0 x2.10 in. The color varies fl'OlTl reddlsl? dra
dark slaty drab, and the surface of the shell 1s very highly pl‘
ished. The following is a transcript from one of the_labe~
“ perdiz-grande. Found in cluster of grass bebind a white a
nest. No signs of nest, only a few feathers underneath egf
Clutch, 5 eggs. Campo. Sept. 28, 1882.7 Another label hg
“Eggs on bare ground in open campo. Clutch, 6 eggs.
2g, 18827

tstorical—Prof. Marsh in his paper of 1877 on the ‘Suc-
ion of Vertebrate Life in America’ remarks : “ The tapir is
éirly an old American type;” he derives the genus Zupsirus
Wiom flyrachyus, saying that the tapir also passed in its evo-
ition through the genus Helaletes. We shall show that at the
ent time these latter views have proved to be erroneous.
ghrof. Scott' early attempted the solution of this problem ;
Ealso derived the tapir from Hyrackves, placing the genus
wletes (Desmalotherium) as a later stage in the evolution of
s form.  Profs. Scott and Osborn, in the ‘ Preliminary Report
n the Fossil Mammals of the White River Formation’ re-
fioved the genera Ayrachyus and Helaletes from the line of the
glie tapir, and stated that this line has come down through

' E. M, Musenm Bulletin of Princeton College, 1883, p. 46.
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genera with a trilobed last lower molar.  They further remarked 1
that the species of tapiroid called by Leidy Lophiodon occiden- 44

i . . ! \ R : HELALETIDE.
talis should be placed in the tapir line, and intermediate be- _—— e e
tween the genera /Zsectolophus and Tapiravus ; they described 3 .

Isectolophus, which they considered as one of the direct ances- a Upper, | Protapirus O.b“-‘-*‘;idem: Protapirus douviller.
; { Coladon occidentalis.

TaBLE SHOWING THE DISTRIBUTION OF THE TAPIRIDAE AND

AMERICA, EU;KOPF

tors of the tapir.

Prof. Cope’ followed Prof. Osborn in his derivation of the
tapir from Fsectoloplies, but he does not state definitely what he
considers to be the earliest ancestor of the tapir.

in the ¢ Uinta Mammalia’ Prof. Osborn mere fully explained

LowEer
Miocene.  Middle. Protapirus simplex.

Upper. Isectolophus annectens. | Protapirus priscus,

is reasons aci i i § lead- :
}n‘; re’tqom_for placing [sfctalo.p/zz:s in the line of destfent FOCENE.  Middle ﬁ}“le]aletes boops. Lophiodon (Isectolophus ?)
ing to Zuapirus, and also definitely stated that he believed Sys- : lﬁ‘??‘gl’h“s llﬂ_“dfﬂs- annectens.
. . . . OGon calcic S.
temodon to e the earliest ancestor of the tapir in America, o Lower. Sys}t)emodgn tapi‘;ixzs;, Palotapirus

In one of the latest numbers of the Bulletin of this Museum,’
Prof. Osborn gives more in detail his views as to the phylogeny
of the Eocene Perissodactyla in America, and describes the
various characters of the upper molars in the principal Perisso-
dactyle phyla and how they may be distinguished from each
other. These lines are considered by him to be : first, the Sys-
temodon-Isectolophus- Tapirus ; second, the Heptodon-Helaletes (to
which we may add Celoden) ; and lastly, the Hyrackyus- Trip-
lopus-Hyracodon,

In Europe Dr. H. Filhol has contributed greatly to out
knowledge of the phylogeny of the modern tapir, through his
discovery of the genus Profaprrus, occurring as early as th
Upper Eocene, in the Phosphorites of Quercy. We, however
strongly dissent from the view held by him, that P otapirus i
identical with the American genus Hyrackyws. The conforma
tion of the premolars, and of the external lobes of the superiof
true molars is very different in these two genera, and they be:
long in two entirely dilferent lines of descent.

Lastly, another advance in the early history of the tapir it
Furope has been made by Prof. Osborn,” who suggests tha
the species of Lophiodon, called by Rutimeyer L. annectens,
really a species of the American genus Isectolophus,  If thi
supposition be correct, this will be the earliest European forn
known to belong in the line of the true tapirs. E

Family TAPIRID.E.
Dentition : T2, C 4, PM $ord, M {.

Premeclars molarif i i
5 orm or simpler in
structure than true moiars, ;.

: Superior true molars with external lobes conical
and equal in length ; metacone not Aattened.
transverse or oblique.
four-three.

Inferior true molars with crests
Last lower molar with or without hypocorulid. Drigits

The family Tapiride may be divided into two subfamilies:
In the earlier subdivision, or Systemodontinz, the premolars le'f’!
simpler in structure than the true molars, whereas; in the later
: (orms? the Tapiring, or true tapirs, some or all of the premolars
¢ molariform. The genus Zsectolophus forms the transition
Eestage bet_ween these subfamilies, as in it we have an increase in
omplexity of the posterior premolars; but Lsectoloplns still

f-(etains the large third lobe of the last lower molar, which is lost
n the true tapirs.

Subfamily TAPIRIN.E,
Genus Protapirus Fiie/

Su}l)ermr premolars with only one internal lobe.  Tnferior premolars with
terior crest undeveloped, tetartoconid distinct,

. . Superior molars with meta-
bph oblique and shorter than protoloph, t

_tI'he upper premolars in this genus are in some cases in a tran-
tional stage of development as to the division of the internal
gnes, but in no case are these teeth as complex as the true
holars. A very distinctive character of Profupirus, separating it
uguit, 1893.] 17 )

' American Naturalist, 1988, p._vg4.
1 Rnll. Am. Mus, Nat, Hist., 1V, 18c2, p. 124,
2 Amecrican Naturalist, 18g2, p. 767
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from Fupirus, is the fact that the posterior crest of the inferior |
premolars 1s wanting, the talon having retained its primitive con-

ditton as to the separation of the internal from the external cone.

The foot structure of the manus at least is nearly identical with °

that of the modern tapir,

Protapirus obliquidens, sp. nov.

Last two superior premolars with internal [obes notched at apex, first and second -3
superior premolars with internal cone single. Second superior true molar with  §
metaloph very short and oblique.  Median valley of superior true molars not 3

opening externally as in 07, priscus,

The type specimen in the American Museum collection (No.

659) is a portion of a crushed skull which belongs to a young
animal. In this specimen the maxillary dentition is partially |
preserved, but the individual was so young that the permanent °
dentition had not yet cut through. In the other specimens in 3

the collection (Nos. 66z and 661), which we refer to this species,

the lower jaw with nearly the complete dentition is present, and 3

associated with it, 1s an upper true molar, Found in close proximity
to these specimens was a complete manus ; this latter specimen
without doubt belongs to the same individual as the jaw.

Drentition.—The type specimen includes the four upper pre-

molars and the second upper true molar. 'The first superior

premolar consists of two external lobes, which are scarcely
separated from each other. The internal lobe is single, and

anteriorly this lobe is slightly extended transversely. As com-
pared with the recent tapir this tooth has the internal lobe more

developed than the external. In the tapir the external part
of the first premolar is much extended transversely, and pro-
jects far beyond the limit of the internal lobe, whereas in 7.

obliquidens this extension of the external part of the tooth is
not present.  The three succeeding premolars have two well-.

developed external lobes ; these are more flaitened than in the

recent tapir. In the type specimen of Frofapirus priscus the 4
internal lobe of the fourth superior premolar shows no sign of §

division; the case 15 otherwise with the species . donzillei
figured by Filhol.' In the type specimen of 2. ebligutdens the

' Ann. Sci. Geal., XVII, Art, 2.
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shape of the internal lobes of premolar 3 and 4 agrees with
that of 2. dowpiiier ; and in these teeth we observe that the
deuterocones are just commencing to indicate signs of division ;
the slight separation of this cone, however, is confined to the

Fig: 1. Evolution of the premolars in Profagirus and Tagirus. A, Protapirus simplex,
type ; B, Profapirus obfiguidens, type; C, Tapirus americanus.

summit of the lobe. The second superior premolar in 7. abli-
guidens has only one internal lobe, and this is not divided as
in the two following teeth in this series. It has two small
crests running outwards from the deuterocone. This tooth in

. the European species, P. dowwil/er, is more complex than in

the White River form. In the former species pm. 2 has two
small internal lobes, and from M. Filhol's figure we would
conclude that these lobes are well separated. In the third and
fourth superior premolars the anterior transverse crest is ob-
liqgue, and abuts externally at the junction of the protocone

- with the protostyle. 'The posterior transverse crest of these

teeth is straight and extends completely across the crown from
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compares this character in the latter species with that of
Hyrackyus agrarins, and concludes from the worn series of teeth,
which he figures of Ayrackyns, that the protoloph in this genus
is also continuous with the parastyle, but in this statement we
believe he is mistaken. In all known species of Hyrackyus
this crest touches the paracone.

the deuwierocone to a point opposite the tritocone, The para- 4
style is not well developed on the superior promolars, and in
only the fast premolar is this lobe large; but in this case itis
not separated from the anterior extension of the protocone.

In all the known species of Profapirus the posterior crest
of the premolars is much shorter and straighter than the ante-
rior.  However, the anterior transverse crest is the first to
appear; this is shown in the first premolar of P. ebliguidens.
In the second superior premolar of this species this crest is
small, but increases much in size in the other premolars. It
1s Interesting to note, that when we go back to the early ances-
tors of the tapir, we observe that the posterior crest of the b
posterior premolars arises by a transverse extension of the pos- E
terior intermediate tubercle.  This conule first extends exter- -
nally and joins the internal base of the tritocone:; aund then
develops inwards and coalesces with the deuterocone. After
complete fusion with this cone the latter begins to divide, and
it is in this stage that we find all the deuterocones of the
posterior superior premolars of Protapirus ebliguidens. A better
understanding of the growth of the posterior crest may be
gained by studying the dentition of the early relatives of both
the tapirs and rhinoceroses (Svstemodon and 7 Hyrackyus).

The second superior molar of 2. 0dliguidens is peculiar in hav-

Fig. 2. Lrotapiris obliguidens, Crown view of lower dentition,

In the vpper true molars of the tapir the parastyle is very
large and well separated from the paracone, in contrast with that
of P. obltguidens the summit of the paracone is high above the
parastyle and is connected with the protoloph. This is the
typical relation of these two elements of the crown in the modern
tapir. The ectoloph of the second upper molar is oblique and
has only a faint trace of a cingulum, agreeing in this repect with
the European species from St. Gérand-le-Puy. The median
i valley is deep and its external termination has a prominent
£ buttress. This portion of the valley daes not open externally
as in the Brazilian tapir and in the 2. priscus, but is shut off
by the crest connecting the paracone with the metacone. In
contrast with the upper true molars of the tapir, we observe

ing the posterior portion of the tooth much shorter transversely
than the anterior part ; this applies particularly to the metaloph,
which is considerably shorter than the protoloph. The external
part of the crown, or ectoloph, 15 oblique instead of straight
as in the recent tapir; in this character the F. obliguidens

(in this species the further extension of the metacone, and also
the great development of the cingulum running externally from
the hypocone. The last upper molar is somewhat larger than
the second ; otherwise its characters are similar. We note in
this tooth a great shortening of its metaloph as compared with
the length of the protoloph,

The lower jaw in the collection which we refer to 2, obliguidens
has the incisors smaller and more fattened than in Taptrus

agrees with the Ruropean species of Profapirus. The parastyle
of the second superior molar is as high as the paracone and is
very heavy ; it abuls against the external convexity of the pro-
toloph, although the latter is directly connected with the para-
cone and not with the parastyle. This is an important char-
acter in this spectes, as in the 2. priscus of the Phosphorites,
Filhol states that the anterior transverse crest is in contact
externally with the parastyle. We may say, as a rule in the
true tapirs, that the protoloph touches externally the paracone,
but the /7. priscus presents an exception to the rule. M. Filhol

americanis ; the crown of the median incisor is much depressed,
and this tooth is larger than the others. The canine isa very
i small tooth as compared with that of the recent tapir. The
length of the diastema behind the canine is large, being about
two-thirds of that in the American tapir.
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The inferior molar series, as compared with the size of the
jaw, is larger than in the recent tapir. The three inferior pre-
molars have large and heavy crowns. In the specimen being
described these teeth are much worn ; however, the general form
is the same as in the recent tapir, differing somewhat in the fact
that the posterior crest on all the teeth is incomplete, the meta-
conid being distinet from the tetartoconid. The paraconid of the
premolars was very large in the unworn tooth, and in front of
this lobe was a small tubercle. The nferior true molars, like the
premolars, have broad crowns ; the transverse crests of the same
are low, the anterior having a prominent crest running inwards.
As compared with the recent tapir the internal and external ele-
ments of the transverse crest are more strongly marked, and the
interval on the crest conunecting these latter is thinner than in
the tapir’s molars, None of the lower teeth have external cingula.
The posterior cingulum of the last lower molar is small and
limited to the median portion of the tooth.

Vig. 3. Profapives obitguidens. Side view of lower jaw,

Jaw.—The lower jaw of 7. obliguidens, as compared with that’

of 7. americanus, 1s more slender and elongated. The sym-
physial portion is shorter and strongly contracted at the dias-
tema. ‘The part of the horizontal ramus below the last molar is
the heaviest portion of the jaw, and from this point the jaw
tapers gradually to the incisive border. In the American tapir
there is an angle of the jaw at the lower border of the ramus,
just below the second premolar, and the symphysial portion is
bent upwards from this point. The angle of the mandible is

1803.|  Woertman and Earle, Ancestors of the Tapir. 164

more pronounced than in the tapir's jaw, and is separated from
the horizontal ramus by a concavity which is not present in the
tapir. The mental foramina are two and are placed below the
diastema.

Measurements of Profapirus obliquidens.

Length of superior premolars. ...............co0ny S 003
. FEFanS. .o e e e 021
Superior premolar 4 T antero-post. ... ..o iiiieion 016
. . bfrans, . .,o...o 0 L ouiaiae-.. 022
Superior molar 2.. 1 ANterO-Post. v s .020
Length of jaw.. .. ... i i e 260
! dIaStema. . oo e e e e 038

e inferior moJar series. ... ... .. i ian .108

o true inferior molars . ......... .. .. ... ... .obo

Foot Structure.—The manus of P. obiiguidens closely resembles
in its general form and structure that of Zagirws, but it differs
in some of the relations of the carpal elements, and the length
of the digits to each other. 'The proportions of the carpus are
the same as in the Brazilian tapir; the breadth being slightly
greater than the height. It is surprising to find the manus of
so early a form as Profapirus in such an advanced stage of dis-
placement, and in this respect it resembles
the foot of the existing American tapir.
The lunar has only a small contact anteri-
orly with the magnum. The scaphoid
nearly covers the whole superior surface
of the magnum. The latter bone is higher
and narrower than in the recent tapir
‘The unciform has the characteristic tapi-
roid shape, its height is greater than the
breadth, and it has a large contact with
the lunar. The trapezoid is high and
narrow. The form of the trapezium is
quite different from that of the American
tapir. In Profapirus obliguidens it is a
thick and heavy bone, having a triangular
form ; while in Zwpirzs this bone is eton-
gate and slender. As we should expect
to find in an early form like Profapirus, the proportionate lengths
of the metacarpals are different from those of the recent tapir.

Fig. 4. Profapirus obliguidens.
Anterior view of left manus.
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The length of the fifth metacarpal as compared with the third is
greater than in the recent forms.

The phalanges of the digits in this species are shorter than in
the Brazilian tapir, giving the digits a short and heavy appear-
ance. Two of the ungual phalanges are partially preserved, and
these have the terminal portion incomplete, Earle has described
elsewhere’ the comparative evolution in the foot structure of the
Brazilian and Malayan tapirs, and we will finally remark in clos-
ing the description of the manus of Protapirus obliguidens, thay
it is in about the same stage in reduction of the fifth digit as that
of the Tupirus indicus, but more primitive than the foot of 7'
ABICIECQAIINS.

Measurements of manus.

Total length of manus.,......... ... ... ... .. ... L1785
Breadth of carpus............ ... ... .. 040
Length of carpus through magnum .......... ... ... . 030
Length of metacarpat 1X1... .., ., .. .. ... " .100

H VL 073
Lunar-unciform contact, trans.. .. ..., ... ... . oIt

Protapirus simplex, sp. nov.

Internal lobes of all the superior premolars absolutely simple, showing no

signs of division.  Posterior transverse crest of all the superior premolars
rudimentary.

This species of Protapirus is from an horizon of the White
River formation lower down than that in which the 7. ebliguidens
occurs.  This division of the White River formation is called
the * Orveodon Beds," and is separated from the upper, or ‘ Proto-
ceras Beds’ by a thick layer of Dbarren clay. The character of
the dentition of this species, as far as known, is much more
primitive than that of the 2. obliguidens, The type specimen of
Frotapirus simplex (No. 660) contains only the upper premolars
of one side, and fragments of the lower jaw.

Dentition.—The crown of the first superior Irremolar is absent,
its roots indicate that it must have closely resembled that of 7.
obliguidens. 'The internal cones of the remaining premolars are
round and obtuse. These lobes are perfectly simple in struc-

! Science, March, 1803, p. 118.
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ture, and are connected in front with an oblique tr-ansverse cresF.
In the second premolar the anterior crest is rudimentary ; th-IS
tooth has however the posterior crest more developed than in
the succeeding premolars. The external lobes.of the last two
premolars are round and obtuse, the protostyle 1s sma]_l and rfot
as high as the protocone, In both these teeth there is a faint
trace of an external cingulum at the postero-external bo.rder.

The first two premolars of the lower jaw are partially pre-
served. These teeth are much smaller than those of.P. obligui-
dens; they have elevated anterior crests. The poster]or'cr.est of
the first premolar is nearly complete, but the tetartocc?md is low
and not well developed. Another fragment of the jaw of 7.
simplex contains the injured erowns of the first two .m(_)Iars.
These teeth are of the same size as those of 7. obliguidens.
The depth of the jaw at m. z is equal to that of the larger
species.

Measurcments of Protapirus simplex.

Length of superior premolars. .......... e _(()34

§ANTETO-POSE. . o o ovn i e raaaaaes .01§
Premolar 4 4 (e 020
Length of first two inferior premolars.. . ....ooovavinnnns .025

Tur PHYLOGENY OF THE Taririns,

The earliest representative of the tapir line in the Eocene Of,
America is the genus Swsfemodon,  In the Wind River we see the
first known departure toward the rhinoceros molar 'type in the
genus Heptoden, which has a concave metaconé ; but in the la‘tte'r
genus this lobe is short and not longer than the paracone, as 1t is
in the true rhinoceroses. .

In Systemodon the inner lobes of all the superior premolars are
abselutely simple. In the second premolar of this genus we see
the first indication of the separation of the external lobes. The
third and fourth uppet premolars have a well-marked anterigr
transverse crest, but only on the last are there signs (.)f the oring
of the posterior crest. The characters of the superior molars in
Systemadon are well adapted for further evolu.tlon into the true
tapirine pattern ; both external iobes are conical and of equal
size, the parastyle being a very prominent element of the crown
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as n the tapir's molar. The shortening and obliquity of the
metaloph is wanting, which is such a marked character of the
upper molars of Protapirus. As pointed out by Prof. Osborn,
the first inferior premolar in Systemodon tapirinus is placed just
behind the canine, there being no diastema as in Hyracotherium ;
this point he considers highly characteristic of the tapirs., The
third and last inferior premolars in S. fepiriies have a deutero-
conid, but the talon of the fourth is still in its primitive condi-
tion, in lacking the tetartoconid, which is so typical of the Bridger
tapirs. The last lower molar has a large hypoconulid, and the
crest of the inferior true molars are oblique, instead of straight
as in the later forms.

There is a fragmentary example of the skeleton of Systemodon
lapirinus in the American Museum collection, which indicates
that this specites was an exceedingly slender and agile form. The
chatacter of the pes is not exactly what we should expect to find
in an ancestral form of the tapir. The calcaneum has a fibulo-
calcaneal facet. The astragalus has a deep trochlear surface,
with high condyles on each side. There is only a very slight
contact between this bone and the cuboid. The metatarsals are
long and slender. The internal and upper edge of the fourth
metatarsal has a well-marked facet, which extends nearly across
the surface of the bone. This facet is bordered above by the
superior surface of the metapodial for the cuboid. Tle presence
of this facet proves that .5. fopirinus had a rudiment at least of a
fifth digit.

We would supgest that the pes described by Marsh as belong-
ing to Kedippus is possibly that of Systemodon,

I'he next stage in the evolution of the tapir is represented in
the Bridger by Zsectolophus latidens S. & Q. The skeleton of this
form is as yet unknown. The type was formerly referred by
Scott and Osborn' to Heluletes, hbut is now placed in the genus
Isectoloplres.  'I'he above authors state in their first description of
/. latidens, that the superior premolars are provided with only
oune internal cone, * which is Joined by transverse ridges from the
two outer cusps.” In the type specimen of 7, Ja#idens the fourth
inferior premolar is absent; it was however probably nearly

1 Bull. E. M. Mus, of Princeton College, 1878, p. 54.
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molariform in structure. One of the characters by which the
upper true molars of 7. /atidens differ from those of the modern
tapir, is that the protoloph is continuous with the parastyle and
not with the paracene, as in the tapir’'s molar. The relations of
this erest and tubercle are also variable in the European species
of Protapirus, as shown by Filhol

The Uinta tapir is the Fseclolophius annectens, 1t is very possi-
ble that the Bridger species referred by Scott and Osborn to
Tsectoloplins may represent a different genus from the latter. In
the type of 7, annectens the upper premolars are wanting. The
molars are exceedingly like those of the tapir, and they have the
oblique ectoloph so characteristic of #rofapirus. ‘The shortening
of the metaloph has not yet commenced in Fsectoloplius. The
last inferior premolar of /. anwectens is nearly molariform Dbut
still lacks the tetartoconid. The crests of the inferior true
molars are nearly crescentoid in form, which character we should
not expect to find in a Uinta tapir. The last lower molar has
also a very large third lobe. Some of the characters above ad-
duced as to the teeth of 7, annectens may show by later discov-
eries that this species is not in the direct line leading to the true
tapit. If the last two superior premolars are as complex in
structure as the true molars, it will certainly have to be removed
from the true tapirine line, as the earliest species of Profupirus in
America has the internal cones of pm. 3 and 4 absolutely simple.

The structure of the carpus in 7. ennectens 15 exactly what we
should expect to meet with in an early ancestor of the tapir,
The distal facets of the lunar are nearly equal in extent, and as
a result the lunar-magnum contact is much larger than in later
forms of this iine, 'The unciform is strongly tapiroid in its char-
acters. ‘I'he fifth digit of the manus is larger compared with
the others than in the recent tapir. The cuboid of /. amnectens
is rectangular in form, closely resembling that of the tapir. The
cuboid had a considerable contact with the astragalus.

We may add that the members of the subfamily Tapirina, or
true tapirs, are found earlier in Europe than in America. The
type species of the genus Profapirus was discovered by Filhol
in the Phosphorites of Quercy ; these beds correspond approxi-
mately with the uppermost or Uinta series of America. The
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genus Palwotapirus (which is very doubtful as to validity) comes
from the Middle Eocene (Buchsweiler, Elsass}. This formation
is below the Phosphorites.  The Phosphorite form of Protapirus
is the most primitive in its dental characters; the last upper
premolar in the type specimen has a simple internal cone, and
shows no sign of division.  The Prefapirus doveillel s from the
Lower Miocene of France (3t. Gérand-le-Puy). This form ex-
hibits a decided advance in the complication of the premolars,
over the species from the Phosphorites, In the second upper
premolar the two internal cones are complete ; however, the third
and fourth premolars are in a transition stage.

‘Turning now to the true tapirs in America we find, as already
stated, that the earliest species is our Frofapirus simples from the
Oreodon Beds of the White River Miocene. The structure of
the last upper premolar in this species agrees closely with that
of the tapir from the Phosphorites, bhut the development of the
posterior transverse crest of the premolars is not as far advanced
as in the European species. The latest known species of tapir
in the Lower Miocene of America is our 2. ebliguidens ; this
form agrees closely in the structure of its superior premolars
with that from St. (Gérand-le-Puy, aithough the second premolar
is not as much differentiated as in the latter species. The infe-
rior premolars of P. abliguidens have not as yet completed their
posterior crest ; and the diastema of the jaw is still much smaller
than in the recent tapir,  As already shown in the description
of the manus of P. ebliguidens, it had become nearly as much
speciahized as in the American tapir.

The stages in the evolution of the tapir in America after the
White River epoch are as yet not fully known. The genus de-
scribed by Marsh called Zapirawes is from the Lower Plocene.
We have been unable to examine the specimen referred to this
genus by Prof. Marsh, and cannot therefore state whether it is a
true tapir, or an outcome of the family Helaletidz.

SumMary.—The principal points brought cut in the preceding
description may be summarized as follows :

1. We consider the genus Systomodon as standing in ancestral
relation to the Tapiridea.
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2. Fsectolophus latidens is probably in the line leading to the
true tapirs.

3. If further discovery shows that /. annrecfens has both the
last two premolars as complex as the true molars, it must be
removed from the main tapir line.

4. The earliest member of the subfamily Tapirinz, or true
tapirs, is found in the Phosphorites of France, there beinga con-
siderable interval between the latter formation and the Oreodon
Beds of the White River Miocene.

5. In contrast with the other DPerissodactyla of the White
River formation, the premoelars of Prefapires have not assumed
the complexity of the true molars.

6. 'T'he foot structure of Profapirus is nearly as far advanced
in its evolution as that of the existing American tapir.

Family HIELALETID.E.

Superior molars lophodont, with metacone concave, and placed internal to
paracone, External lobes of superior molars separated, with transverse crests

of same complete.

This family, like the Tapiride, may be divided into the Hela-
letine and Coledontin®. In the first subfamily the inferior
dentition is complete, and the premolars are either simple in
structure, or some of them have become molariform. In the
Colodontina the lower external incisor is absent, and in this sub-
family the feet are tending to monodactylism ; which is proved
by the increase in size of the median digit of the manus in
Colodon, and the reduction in size of the ffth digit.

In contrast to the Tapiride, the Helaletida are confined to
America, their nearest relatives in Europe being the family
Lophiodontide. This group ranges in time from the Wind
River Eocene { Hepfodon) to the upper beds of the White River
Miocene {Caladon).

Genus Colodon Marsi.
S¥N.—Lapliiodon, in part ; Mesotapirus 5. & O,

Dentition : 1 :_r. C %. PM %, M ¢. Last three superior premolars molariform;
external lobes of superior true molars equal in size. Inferior premolars with two
posterior cusps, but not connected by crests. T.ast lower molar with a third lobe,



Y74 Bulletin American Museum of Natural History. [Vol. V,

The earliest notice of this genus is to be found in Dr. Leidy’s
Monograph -on the ‘Extinct Mammalia of Nebraska.'' The
material upon which this description was based consist of a last
lower molar which this author was unable to distinguish from
that of Lephiodon, and therefore referred this specimen to that
genus.  Later Profs. Scott and Osborn,” in describing the affini-
ties of the tapiroid genus fsecteloplus, suggested that its Miocene
successor was to be found in the species described by Leidy
under the name of Leophicdon oceidentalis, and that when the den-
tition was fully known it would be found to have two premolars
like the molars.  Upon this supposition they proposed the hype-
thetical name AMesotapirus, which proves to be invalid. In 18g0
Prof, Marsh® attained additional material, by means of which he
was enabled to point out the generic rank of this species, as well
as the more important characters in which it differs from its
nearest ally, Helaletes. As regards the species there appear to
be at least two if not more represented in the material now
known.

Colodon occidentalis Ze/dy.
SVYN.—C. Tuxatus Marsh,

Root of lower canine round in section and placed close to incisor. Inferior
premolars short and hroad, with faint external cinguta. Third lobe of last
lower molar very small and conical in form.

Prol. Marsh’s type specimen of Coledon Irnxatus, which he has
permitted us to examine, is unfortunately not associated with
any superior molars,  Other specimens, however, in which parts
of both series are present, render it quite certain that the upper
premolars are complex like the molars. The specimens in the
American Museum collection from the White River, which we
refer to this species, consist of a finely-preserved lower jaw with
all the molars intact, but lacking the crowns of the incisors and
canines. Associated with this specimen and helonging to the
same individual are parts of the skeleton, and also a beautifully
preserved manus. A fragment of the superior maxillary bone
bearing two molars is in the collection of Princeton College, and

1. 239, pl. xxi, figs, 28-30.
* Uinta Mammalia, p. 523.
3 Am. Jour. Sci. and Arts, Vol. XXXIX, r8g0, p. 524.
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may represent another species. These teeth are rather small to
be associated with the lower teeth above referred to,

Dentition.——~The most striking character of the upper true
molars in Celodon is that the metacone is pushed in as it were, its
external surface being concave, and placed well in
from the paracone. The shape of the paracone is
like that of the tapir's molar, and it has a small
internal buttress. Both the paracone and metacone
are of the same size longitudina‘]ly; the latter ele- Fig. 5. Coledon
ment is not so much drawn outasin the forr.ns related {sp. indec). Crown
to rhinoceros ( Hyrackyus). The parastylf-:lsstror?gly superior_molar.
developed, and continuous internally with a slight
anterior cingulum. The protoloph and metaloph are high and
sharp. The anterior extension of the paracone is relatively much
less in ' eecidentalis than in Profapirus obliguidens. The obliquity
of the metaloph is less than in the latter form. In contrast to the
teeth of the true tapirs, we observe that the internal cones of the
molars are not higher than the external. There is a slight
postero-external cingulum on the superior molars in this species.
In Prof. Marsh’s description of Coleden lwxatus he considers it
to be without a lower canine. We think it more probable that
the external incisor has been lost, and therefore believe that
the outer tooth of this series is a canine, We may add that in
the forms leading to Tifenotherium {namely, Paleosyops and
Diplacodon), the canine is retained while the external incisor is

lost.

Fig. 6. Colodon occidentalis. Crown view of inferior dentition.

The roots of the incisors are much extended antero-posteriorly
and larger than those for the canines. The latter teeth were
smaller than the external incisors, and were separated by a
large diastema from the second premolar, The inferior pre-
molars are short and broad, with their posterior portion much
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wider than the anterior. The anterior crest of the second is
notched. In the third and fourth premolars this crest is com-
plete, but thick and depressed in the middle. The cusps of
the talon of the inferior premolars are equal in height but un-
connected, as in Protapirus. The transverse crest of the lower
true molars is thinner and more slender than in Protapirus,
and the spur extending inwards from the metalophid is less de-
veloped. The last lower true molar is larger than the others, its
hypoconulid is small, and of a conical form. This lobe is situa-
ted at the postero-median part of the crown, and extends upwards
nearly on a level with the posterior crest. Both the first and
second lower true molars have a well-marked posterior cingulum.
The lower jaw at the diastema is much contracted, the superior
portion of the same is narrower than the margin bordering on
the mental foramina.

Skeleton.—A nearly complete radius with the proximal part of
an ulna is preserved. ‘The former closely resembles that of the
tapir, but it is shorter and more slender. The proximal troch-
lear surfaces are deep, that for the internal condyle of the
humerus, as is usually the case with early forms, is oblique in
position.  The distal facets of the radius for the scaphoid and
funar are rather more pronounced than in the recent tapir. A
distal portion of an ulna, showing a section of its shaft, is asso-
ciated with this specimen. Tt is of great interest to note that
the ulna is much reduced in size in Colodon, and agrees with
the specialization in the manus of approaching monodactylism.
The manus is much elongated and slender. The carpus is longer
than broad, with its elements highly displaced. ‘The lunar is
high and narrow, with a large facet for the unciform which takes
up its whole inferior face, The lunar-magnum facet is vertical
in position and is continuous with that for the scaphoid. Anteri-
orly the lunar has a small contact with the magnum. Compared
with the lunar of Heptodon, that of Coloden has its distal facets
Inore unequal in size, In Heplodon these facets are nearly equal
in dimensions, and the beak of the Tunar is largely developed in
that genus.  The magnum of C. occidentalis is high and narrow,
and 1t has a large articulation with the unciform. The shape of

LR L
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the latter bone is much like that of the true tapir, with its verti-

.cal axis greater than the transverse.

As compared with Heptodon calciculus the median metacarpal
of C. occidentalis is larger than the others ; proximally it has a
large contact with the unciform, but its articulation with me. IV
is reduced. The lateral metacarpals are very long and slender,
and the diameter of their shafts, as compared with that of the
third metacarpal, is much less. A peculiarity in the manus of
this species in contrast with that of its supposed Eocene ances-
tor, Heptodon, is the great abbreviation of the length of the
phalanges, In Heptodon caleicuius the total length of the pha-
langes of the middle digit of the manus is fully three-fourths
as long as their metacarpal, whereas in Crlodon aceidentalts the
phalanges are very short, and their length is about three-eighths
that of the median metacarpal. A marked character of the
feet of Heptodon is the great elongation of
the proximal phalanges. The fifth digit is
naot preserved ; however, from the size of
the facet on the unciform for this metapo-
dial, we estimate that it was much reduced,
as compared with this digit in the Eocene
ancestor of Colodon. There is only one
podial element of the tarsus preserved, the
astragalus.  This bone closely resembles
that of the tapir in its general form. The
trochlear surface is rather broad and shal-
low ; the navicular face is much extended
from above downwards, and convex. The
astragalo-cuboid facet, unlike that of Hep-
foden, is elongated and extends anteriorly
all across the anterior external margin of

the bone. In this character the astragalus
Eifieiiorg?i{:ﬁ’; ff;ﬂ’fiﬁ.i’;ﬂ: of Coloden resembles that of the true
tapirs. The sustentacular and inferior
facets of the astralagus differ from those of the tapirin being con-
tinuous, and at the junction of these two facets with that for the
cuboid there is a prominent ridge. In Heptedon these facets are
continuous, but in Helaletes boops Marsh they are discontinuous.

[August, 1895.] 12
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We may say that, as a whole, the foot structure, especially of
the manus of Coledon occidentalis, is more specialized than its
contemporary frotapirus obliguidens ; this is shown by the small
size of the lateral digits, and the reduction of the ulna.

Measurements of Colodon occidentalis,
M.

Total length of radius.......o.ooo oo oo, 795
»re‘ulth of Lllstal extrermty F 4 3
o of ulba. o vonoe 013

Total length of manus ... oo i 183
bBengthoof lunar ... oo . o i .021
Breadth of unciform—mc. V facet ... ... ... ..., .. 207
Length of astragalus ............ ... .. ... ... 036
Lircadth of trochlear of same. ... ... ... ... ... .. ..., 026
Total length of inferior molar senes .................... 080
Length of inferior premolars .. ... .. ... 0 oL .032
o Inst inferior molar . ... Lo ool L 019
Breadth of jaw between canines........ ............ .. La1hH

ANCESTORS OF COLODON,

The earliest known genus in the Eocene, which can be refer-
red to the ancestor of Cofedon, 1s considered by Prof. Oshorn to
be [ieptoden. This genus was first placed by Prof. Cope as
ancestral to the Rhinoceros series. The species of Heplodon
whose structure is best known is the /. calcicnlus from the Wind
River,  T'he osteology of this species has been quite fully de-
scribed by Osborn and Wortman,' and it remains for us to com-
pare the characters of H. calcicufus with those of Colodon occi-
denfafis, and also with the Bridger representative of this line,
namely, Helaleles,

In both the upper and lower dentition of Heploden colciculns
there is a long diastema behind the canines, The first premolar
in both jaws is placed close to the second ; while in the true
tapirine line this tooth, as shown Dby Prof. Osborn, is situated
next to the canine, The internal lobes of the superior premolars
show no signs of division, the second superior premolar has only
one external lobe, whereas in Systemoden this lobe is mnearly
double.  “I'he characters of the external lobes of the superior true
maotars in Heplodon are very important in dingnosing this line of
descent.  In Systemodon we have seen that both the external

' Bull. Am. Mus. Nat. Hist., Vol TV, 1802, p. 127.
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lobes of the ectoloph are equal in size, and conical in form, In
feptodon the metacone has become strongly bent inwards and
lengthened ; the extent of this lobe however is not greater than
the paracone. The separation of the external elements of the
crown of the upper true molars tn Heplodon is nearly as great as
in Systemodon. ‘The inferior premolars of Heptodon calciculus are
very primitive in form ; the first and second are simply slender
cones. The third and fourth lower premolars have fow and
broad heels, and the fourth has a well-marked anterior crest.
The Jower true molars are high and compressed, their crests are
slightly oblique ; the spur extending from the anterior crest is
not as well marked as in Swéemodon.  The last lower molar has a
small conical hypoconulid.

The foot structure of Heplodon calriculus is rather more spe-
cialized than that we should expect to find in an ancestor of
Colodon, The great compression and elongation of the manus and
pesis a marked character of Heptodon. However, there is a close
resemblance between the form of the lunar of Heptodon and that
of Colodon.  The enlargement of the median digit of the manus
of both of these genera is to be observed, but in Coloden the
phalanges are short and heavy: whereas in Heptodon they are
very long and slender. Comparing the astragalus of 77, caleiculus
with that of C. eccidentalis, we find some difference in the rela-
tions of this bone with the cuboid. In the former genus, as we
have seen, the astragalo-cuboid contact is very small and con-
fined to the posterior aspect of the tarsus, but in Colodon this
contact is a large one, and extends all across the antero external
surface of the bone, as in Zupirus. We must therefore suppose
a great spreading and widening of the tarsus of Heptodon and as
a result a large astragalo-cuboid countact, to lead up to the condi-
tion found in Colodon.

The connecting type between Heptodon and Colodon is now
considered to be the genus Helaletes. In this form the last two
superior premolars have become molariform in structure. In the
second superior premolar we remark that the external lobe is
double, an advance in structure over the condition of this tooth
in Heptoden. The internal buttress of the upper true molars of
Helaletes is large, and the parastyle has increased in size in con-
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trast to that of Heptodon. In the lower jaw of Helaletes the first
premolar has been lost, and the third and fourth are nearly as
complex in structure as the true molars. The diastema of the
jaw is long in this genus, and shows a marked increase in size
over that of Heplodon. Prof. Osborn has shown that the presence
of the hypoconulid on the last lower molar of the different
species of Helaletes is a variable character. Now in Coleden this
lobe is small, but well marked. In Helaletes doops Marsh there
is a small hypoconulid, whereas in Z7. (Dilaphodan) minuscrins
Scott this lobe is absent, We believe, therefore, the A. boops
was probably ancestor of Colodon, but that the &, minuwsculus
approaches Hyrackyus in the loss of the hypoconulid.

The known material pertaining to the genus Helaletes is too
insufficient to enable us to trace the stages in the reduction of
the lateral incisor of Coledon. In A boops (syn. H. nanus
Leidy) the alveoli for the lower incisors are all nearly equal in
size. The canines in this species were much larger than the
ncisors, this being in marked contrast with those of Colodon occi-
dentalis.  In conclusion, we think that the discovery of more
material referable to Aefaicies will clear up many points in
the evolution of the Heptodon-Colodon line which are now in ob-
scurity.  In fact all the known species of both Svstemodon and
Heptodon are extremely slender forms as compared with their
supposed Miocene successors, and if we derive the true tapirs
and pseudo tapirs from any of the known species of either of
these genera we must suppose a considerable modification of their
foot structure to reach the condition found in their Miocene
relatives. 'T'he dentition of these earty Wahsatch and Wind River
tapiroids, however, is well adapted for further evolution into
later Miocene types, but in their foot structure we find it other-
wise.

Article XII.—ON A COLLECTION OF MAMMALS FROM
THE SAN PEDRO MARTIR REGION OF LOWER
CALIFORNIA, WITH NOTES ON OTHER SPECIES,
PARTICULARLY OF THE GENUS SITOMYS.

By ]:. A, ALLEN.

The present paper is based on about z5o specimens collected
by Messrs, E. C. Thurber and A. W. Anthony, chiefly during the
month of May {April 30 to June 6), 1893. The bulk of the col-
lection was made in the San TPedro Martir Mountains, but a few
were taken at various points on the journey between San Diego,
California, and San Pedro Martir, Through arrangements made
before the expedition was undertaken, the entire collection of
mammals obtained has been secured for the Maseum. As would
be expected, the collection is made up largely of a few common
species (one-half of the specimens consist of a stugle species each
of Sitomys and Zamias), but it contains, in all, representatives of
zo species, all but four or five of which are fairly well represented.
Four are apparently new, namely, two species of Sitonys, one of
Tamias, and one of Scapanus,

The general character of the country between San Diego, the
starting point, and San Pedro Martir, is well known to be similar
to that of the immediately adjoining portion of southern Cali-
fornia. The Sau Pedro Martir Mountains, the objective point of
the expedition, and where most of the coliection was made, are
thus described by Mr. A, W. Anthony : “ About one hundred
and fifty miles south of the United States boundary, and midway
between the Pacific Ocean and Gulf of California, lies a range
of mountains, which is marked upon the later maps of the penin-
sula as ‘San Pedro Martir.” The region embraces a series of
small ranges which rise from an elevated wmesa, having a mean
elevation of about 8ove feet, and an extent of sixty by twenty
miles, In these mountains are born the only streams that this
part of the peninsula affords, and an abundance of pine timber
is found throughout the region. Many of the ranges on the
eastern side of the San Pedro Martir rise to an elevation of
11,000 feet, or even, in one or two places, to 12,500 (?) feet,
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