XV. FOSSIL HORSES FROM NORTH DAKOTA AND
MONTANA.

By EArRL DougLass.

Until recently, there has been no opportunity to study the fossil
horses which have been obtained in Montana and North Dakota for
the Carnegie Museum. At the request of Dr. W. ]J. Holland, the
director of the museum, a preliminary account of some of the more in-
teresting of these remains has been prepared. When all the material from
these regions has been thoroughly studied and compared with that
from other localities, much will be added to our knowledge of the
history of the fossil horses.

In 1905, the expeditions from the Carnegie Museum which had
previously confined their operations to western Montana, extended
them into parts of Minnesota, Idaho, and North Dakota. In the last
mentioned state, the deposits which probably were visited by Professor
E. D. Cope,' in 1883, were searched for fossil mammals. In the
¢¢ Little Bad Lands’’ southwest of Dickinson, another area of Oligo-
cene deposits was discovered. In both localities the three divisions
of the White River (lower, middle, and upper) are exposed, and
from the middle and upper horizons many fossil mammals were
obtained.

The White River beds of North Dakota and their mammalian fauna
are much like those of South Dakota, though there are some local dif-
ferences. On the other hand the various Tertiary deposits of western
Montana do not exactly agree in character with those of the plains.
As one by one the families of fossil mammals from the Tertiary
horizons of Montana have been studied, it has been found that most
of the species and part of the genera are different from those which
have been obtained elsewhere. It might have been suspected that
the camels and horses were more cosmopolitan than some of the other
animals, and that identical species would be found in beds which
were supposed to be nearly or quite contemporaneous in the moun-
tains and on the plains. In the present paper, I have included pro-
visionally under old names, some species which I believe will eventually

L Proc. Amer. Philos. Soc., Vol. XXI, p. 216.
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prove to be new. The horses, then will probably not form an excep-
tion to the general rule. A preliminary study has also been made of
the camels and they tell the same story.

It seems, then, from the evidence thus far obtained, that the two
regions (that of Montana and of the plains) all through Oligocene
and Miocene times (at least the portions of them represented by fossil-
bearing deposits) have been faunally distinct ; or else the preservation
of mammalian remains seldom, if ever, exactly coincided in time in
in the two localities.

Mesohippus portentus sp. nov.

(PLATE LXV, FIGURES 1-4.)

(Type No. 1622, Carnegie Museum Catalogue of Vertebrate Fos-
silss - Pl LXYV, figs. z-and 3.)

The type is a second right upper molar tooth from the Lower White
River (¢¢Titanotherium’’) beds near Pipestone Creek in Montana.
The specimens which I have associated with the type are No. 1624, a
left upper premolar; No. 1623, a last left upper molar; No. 1633,
two lower molars ; and No, 1634, one lower molar. All are from the
same region and formation as the type.

DEscripTiION OF TYPE.

(1) Size large and (2) crests of molars high for a horse from this
horizon, (3) ectoloph very oblique, (4) protoloph and metaloph
nearly equal in length, (5) protoloph large and connected with the
parastyle, (6) metaloph narrow and nearly connected with ectoloph,
(7) protoconule easily distinguishable, but (8) metaconule absent,
(9) a crotchet present on the metaloph, and (10) a small conule in
the posterior valley of the tooth, (r1) a rudiment of a cingulum
between protocone and hypocone, (12) parastyle and (13) hypostyle
small.

The metaloph, external to the metacone, is thin and has a sharp
crest. The crotchet extends forward and slightly outward from the
metaloph where the latter bends outward toward the ectoloph. It
extends nearly across the valley to the posterior base of the proto-
conule. If the crotchet were higher and united with the protoconule
it would produce an ‘‘enamel-lake '’ like those which occur in some
Upper Miocene horses. There is a minute conule in.the posterior
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valley of the tooth between the metaloph and the hypostyle. The
hypostyle is simply a thickening of the posterior cingulum.

Measurements. — Antero-posterior diameter of crown 13.3 mm.,
transverse diameter 18 mm., length of protoloph 12.2 mm., length of
metaloph 12 mm., height of hypocone 8.1 mm.

Specimen No. 1623 (Plate LXV, fig. 4) probably belongs to this
species. It is a third upper molar, therefore its transverse diameter is
not so great as that of the type. 'The crotchet in the present specimen
is not so large and there is no conule in the posterior valley.

No. 1633 (Plate LXV, fig. 1) is a portion of a mandible with two
teeth in position. On account of the size and height of these teeth it is
assumed that the specimen belongs to the species now under consider-
ation. The antero-posterior diameter of the two teeth is 26 mm.
The height is 9 mm. The cingula on the outer faces of the teeth are
continuous but not heavy. The metaconid and metastylid are begin-
ning to separate. Another lower tooth (No. 1634) has the same
characters as the teeth just described.

Mesohippus hypostylus ? Osborn.

(PraTte LXV, FIGs. 7-9.)

Bulletin of the American Museum of Natural History, Vol. XX
ftgog ), Art. X111, p. 170, fig. 2.

I include provisionally in this species three upper teeth, Nos. 1625,
1630, and 1631, also a portion of a mandible with nearly complete
molar-premolar series (No. 1635 Carn. Mus. Cat. Vert. Fossils) from
the Lower White River beds on Pipestone Creek in Montana. All
the teeth are considerably larger than those of the type of Mesokippus
hypostylus and it is doubtful if they belong to the same species.

No. 1625 (Plate LXV, figs. 7 and 8) is a right upper molar. Its
antero-posterior diameter is 14.5 mm., its transverse diameter 17 mm.,
and the height of the protocone, though worn, 8 mm. The ectoloph
and cross-crests are moderately oblique. The protoloph is connected,
apparently in part by the cingulum, with the parastyle. The proto-
conule is large and is plainly distinguished from the protocone. The
metaloph is much narrower than the protoloph, and there is only a
slight constriction to distinguish the metaconule from the metacone.
The metaconule or the outer portion of the metaloph is broad and not
connected with the ectoloph at the top. There is no internal cingulum
on the tooth. The hypostyle is small.
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No. 1631 is a second upper premolar. The antero-external style is
not large. The antero-external cusp is quite large but there is no
outer tubercle on the protoloph. The posterior external tubercle on
the metaloph is well developed. There is a large hypostyle and it is
connected by wear with the postero-internal cusp. The antero-pos-
terior diameter is 15 mm. and the transverse diameter 15 mm.

No. 1635 (Plate LXV, fig. 9) is a portion of a mandible with all
the cheek-teeth except part of the last molar. Because of the size and
height of the teeth it is provisionally associated with the upper teeth
described above. The length of the molar-premolar series, exclusive
of M4, is 70 mm. The length of M5 is 15 mm. and the height of the
protoconid is g mm. The teeth are high for a species from the Lower
White River horizon. Py is small. There are prominent external
cingula on all the teeth except the first premolar. There isa tendency
toward a separation of the metastylid from the metaconid but this is
not shown by an inner groove. The entostylid is quite well developed.

Mesohippus bairdi (Leidy).

Paleotherium bairdi Leidy. Proceedings of the Academy of Natural
Sciences, Philadelphia, Vol. V, 1850, p. 122.

The anterior portion of a skull containing the molar-premolar series
of both sides, was found below the middle of the nodular beds (Middle
White River) on White Butte in Billings County, North Dakota. The
specimen is No. 1644 of the Carnegie Museum Collection of Verte-
brate Fossils. The teeth are extremely brachyodont for a horse from
this horizon — more so than any specimens I have seen from the Lower
White River beds of Montana. By the pattern of the teeth they could
hardly be distinguished from those usually considered as belonging to
Mesohippus bairdi, though I have not access to the type of that species.
The preorbital fossa is quite large and deep, making the top of the
muzzle narrow.

UppeErR WHITE RIVER BEDS.

Mesohippus brachystylus ? Osborn.

(PLATE LLXV, FIGURES 5 AND 6.)
Bulletin of the American Museum of Natural History, Vol. XX,
1004, Art. X1, p..375; fig. G
I include provisionally in this species Nos. 1639, 1641, and 1643
(Carn. Mus. Cat. Vert. Foss.). They consist of teeth which were
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found by the writer in the Upper White River beds of White Butte in
North Dakota. Though they differ somewhat from the type of Meso-
hippus brachystylus as described by Osborn, I refer them with doubt to
this species. No. 16392 and 16394 are two upper molars, 1641 an
upper molar, and 1643 a last lower molar.

Measurements. — Specimen No. 1639a, apparently a first molar
(Plate XYV, figs. 5 and 6), has the antero-posterior diameter of crown
I3 mm., transverse diameter 16.5 mm., height of protocone (slightly
worn) 5 mm., height of paracone 6 mm.

The most prominent characteristics of these teeth are the following :
(1) crowns low, cross-crests especially so; (2) parastyle fairly large
and connected with the anterior cingulum, but not with the outer
angle or point of the protoconule; (3) protoconule and metaconule
well developed and of nearly equal form and size ; (4) hypostyle well
developed, tending near apex to separate from the portion of the
cingulum external to it; (5) inner cingulum rudimentary; (6) outer
median ribs on crescents not prominent; (7) form of tooth nearly
quadrate.

No. 1641 is an upper molar. The antero-posterior diameter of the
crown is 13 mm. and the transverse diameter 16 mm. It differs from
the teeth just described in having a shorter inner antero-posterior di-
ameter, making the tooth less quadrate.

No. 1643 is a last left lower molar. The antero-posterior diameter
is 20 mm. and the transverse diameter 1o mm. The metastylid is not
separated from the metaconid, but a faint external groove indicates a
beginning of this separation. :

MioceNeE DEPOSITS.

Altippus taxus gen. et sp. nov.

(PLATE LXVII, FI1Gs. 3 AND 4 ; PLATE LXVIII, F1Gs. 6-8.)

(Type No. 836, Carnegie Museum Catalogue of Vertebrate Fossils.)

The type, which was found by the writer near the little railroad sta-
tion of Woodin on Divide Creek, about six miles south of the conti-
nental divide, in Silver Bow County, Montana, consists of parts of a
skull, the greater portion of a mandible, a radius, portions of two
femora, a tibia, a nearly complete hind foot, other bones of toes, and
numerous fragments. The only associated fossils were part of a skull
of Entoptychus Cope and parts of upper and lower jaws which are not
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very different, except in size, from the corresponding parts of the type
of Zicholeptus breviceps, which was found about a mile farther south,
apparently at a little lower level.

Generic Characters. — (1) Deciduous teeth brachyodont,; (2) per
manent teeth somewhat hypsodont ; (3). both permanent and temporary
teeth without cement on crowns ; (4) metaloph on the ufper permanent
teeth not united with ectoloph ; (5) protoconule small; (6) metaconule
Jaintly indicated on the metaloph ; (7) hypostyle moderately large tri-
angular and having a central pit; (8) limbs long; (9) metapodials
nnusually long and slender; (10) ungual phalanges long and narrow ;
(11) metatarsals nearly the length of the radius.

The zygomatic arch is slender and the orbit large. The infraorbital
foramen is over the third temporary molar. The first temporary molar
is one half of the width and a little over one half of the length of the

- second temporary molar. The latter tooth has a small median internal
pillar between the two internal cusps. The third and fourth tempo-
rary molars are nearly equal in size and their antero-posterior and
transverse diameters are nearly equal. The protoloph and metaloph
are connected with the ectoloph. The hypostyle is large. The first
and second permanent molars are nearly equal in size. Their ecto-
lophs are oblique, the anterior portion of the tooth being broader than
the posterior portion, and the protoloph being larger than the ectoloph.
The cross-crests are not connected with the external crest except at the
bases. The parastyle is small and its inner portion is a sharp vertical
ridge. The mesostyle is low and thin and there are faint median ex-
ternal ridges on the paracone and metacone. The protoconule is
small but well defined, but the metaconule is only faintly indicated
by a minute protuberance on the top of the metaloph.

The first lower deciduous molar is a little more than one-third the
length of the second. It had one simple cusp and a low heel. The
second temporary molar is the longest tooth in the mandible. There
are cingula on the outsides of the third and fourth deciduous molars.
The first permanent lower molar retains the pattern of the teeth of
Oligocene horses, but it is higher than the more brachyodont forms.
The proportion of the height to the antero-posterior diameter is only
about six per cent. greater than in Mesohippus portentus from the lower
White River beds.

The radius, like all the other bones of the limbs, is long and slender.
Its shaft is transversely concave on the posterior surface. The trans-
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verse diameter at its narrowest part is one-twentieth its length. The
tibia is nearly a fourth longer than the radius. Its length is fourteen
times its narrowest transverse diameter. The shaft of the outer lateral
metatarsal is considerably more reduced than that of the inner meta-
tarsal. The lateral phalanges are considerably shorter than the median
phalanges, therefore the tips of the unguals were evidently free from
the ground when the animal was standing. The lateral unguals, like
the median, are slender. :

A remarkable characteristic of this horse is the extreme length and
slenderness of the limbs combined with the primitive pattern of the
teeth, which, with the exception of the somewhat greater height of the
different elements and the partial separation of the metaconid and
metastylid, are scarcely more progressive in the direction of the mod-
ern horse than are the teeth of some of the horses of the Lower Oli-
gocene ; though apparently the horse here described is not older than
Middle Miocene,

MEASUREMENTS.

mm
Length of Upper Molar-premolar series except M2....................... 38
Benadihof Aipper- Premolar SEFBS, . caveis tintsss ininaviss siaamassnavs sssansane 58
Lz i e sl et O SRR e g ke UG LR U e 15
e L LR R SO e R P D et R T R R N 18
AE L B A e PR L e R S B D Tt SR LR T 13
B L N 2 i san s s i Soaes ks R s BBER S vk 3 oS5 v S sl 15
T R S S RS S S o 1 OO ¢ R YO 18
Benetl of first lower temporary molar..........ccveveccionsisncdosssennsssoe 6.5
Wadil ol hrst lower temporary MOAL.. .. uiiiissisvarsssssasssassssssasantane 4
ISenigth of sacond lowet temporary molar. ...c...cocceiaionsiaasirensnerseass 18
bt of third lower temporary MIOlar.....cccisiiiiiiianasssinsiisnnsuseie 16
Length of fourth lower temporary molar.......cc.cooviieerinciracsencsases 15.5
B N e e i edrminiesion AR o e I T 15
VT e R R ST R R SR L SRR 0 S 10
B R ORI c e e ek bl i s i R s de e 13
Lo s e T T SR R H R K B R SR e S 173
BWidintofishaft of radius; deast sttt Ll i i e de e mHaanas biows 14.5
L g R R T A Adimnety e R R A 225
O e T g S e e S PR T R CL U A - 16
Eenvtht of median metatarsal, net less than.........caiiiiaintainenaie 167
Eength of median meétatarsal, estimated.......c..ooi00iioneinionnnasassas 180
Width of shaft of median metatarsal......:c.oviviiiiiniiiinnnnvenes o R 12.5
fienoihy of median angual phalanx::.....;....o0i0ddisidis csinsvancas vaees 28
Nideh of - median ungnel -phalanz .. ;. ci..occiiiiiiiidioe e diiioniaemsasans 19
Length of lateral ungual phalanx......... SR R SRR R e 41 L 19

v of dateral ungual phalanX. ..o ioovidiidi s divhadinnaiansass T 7
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Merychippus ? missouriensis sp. nov.

(PLATE LXVI; LXVII, FIGURE §; PLATE LXVIII, FIGURES I AND 2.)

(Type No. gos, Carnegie Museum Catalogue of Vertebrate Fossils. )

The type of this species is a portion of a skull, a mandible, a radius,
two femora, two complete and two incomplete metapodials, also num-
erous fragments. These bones represent a young individual, which
was found in the upper Miocene formation (Loup Fork). These
beds form a part of the bluffs along the eastern side of the Missouri
River north of Confederate Creek and east of Winston in Montana.
The type was collected by Earl Douglass and Ray Roberts in 1goz.
From the same locality, only a few feet away, a nearly complete hind
foot (No. 858) was obtained. This undoubtedly belongs to the same
species as the type, and the age of the two individuals was nearly the
same, as shown by corresponding portions of mandibles with teeth.

Distinguishing Characters of the Type. — (1) Lachrymal fossa long
and moderately deep, (2) malar pit with steep posterior side, bounded
below by a thin shelf-like malo-maxillary ridge, (3) temporary molars
brachyodont or brachy-hypsodont, (4) permanent molars curved and
strongly hypsodont, (5) both series of teeth with a coating of cement
which is not very thick, (6) enamel-lakes simple with only one or
two simple enamel-folds on each, (7) protocone and hypocone later-
ally compressed, the former separate from the protoconule but having
an angular projection toward the latter, (8) first temporary lower
molar minute, (9) intermediate external conule on lower temporary
molars concave on the inside, more or less flattened on the outside,
(10) metapodial nearly ninety per cent. of the length of the radius
and eighty-four per cent. of the length of the femur exclusive of the
proximal epiphysis.

MEASUREMENTS.

mm
Length of mppet temporary Molar -SEEIES, .o,y ivsysssctivinsssrimanta i g 84.2
Length af PINMIL ... e e e il Lo eth e wdanaen o g wid ik 13.7
Length of DM2 .......... PO A S 5 B o R BT S 28
Length of DM, ..., o0 00 b e b e R o e s e R el e S o P el 22
Width of DIME, ....cobmtespinkesbnnd s dosnis it T s o s DL E ST I 21.5
Lenpth of DML, ... cicscs s nssnnennnssosnn s tns it ome s e i T 2I1.5
Lenpth of ML, il soimnnnintaes) unssn ohimnbabsienmessn s e e s e 22
Width'of Mleiii.o 0. iataiitoimessninisnte it st Sl irnesiails u R 21
Length of MR, 0 5 civanvisesnndasssriveasiovoi cosssisismisssspeiveta it S 21

Length of maamtible.... s i ms bttt i i T 260
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et of sysiphysis of anandible, i iosiisnsammsisiss sirrssongins vesaie 49
Length of femur exclusive of proximal symphysis........... AP 233
L TR SRR N SR EA T L R B R R e 218
Eienst antevo-posterior diameter of femur. .. ..c... osmvcrmnsessecassisnnnss 30
et of  idedian MetAPOdIAl i ol isin isnih shoxiisis bk sasvass s v s siiis 194
Transverse width of shaft of median metapodial........................... 17.5
e g L R U T SRR e (i Tl EET R LB S N 2.5
e of onpaal PRELANK. . ... S evboat b by o tn s Dansesai s e sn dicdabin s 19

Of the paratype (No. 858) there is, besides other bones, a nearly
complete hind foot. The specimen was of nearly the same age as the
type and the bones so far as shown have the same sizes and propor-
tions. A figure of the foot of the paratype is given on Plate LXVII,
fig. 5.

Merychippus insignis Leidy.

(PraTe LXVII, FIGURES I AND 2; PLATE LXVIII, FIGURES 3-5.)

lvae. "Aead. Nat. Sci. Phila., Vol. VIII, 1856, p. 311.

This specimen, Nb. 1377, Carnegie Museum Catalogue of Verte-
brate Fossils, consists of a portion of a maxillary with incomplete
upper teeth, the horizontal rami of a mandible with the molar-premolar
series of both sides, three metapodials of one foot, a femur and por-
tions of other limb and foot bones. This specimen was found in the
Miocene deposits on Deep Creek, southeast of Townsend in Broad-
water County, Montana. As no other fossils were found in these
deposits at this place the exact horizon cannot be determined. The
specimen was collected by Earl Douglass in 1898.

Distinguishing Characters. — (1) Upper cheek-teeth transversely
narrow, (2) enamel lakes comparatively simple, each having from one
to three enamel-folds which are usually small, (3) protocone and hypo-
cone of nearly equal size and connected respectively with the protoco-
nule and metaconule, (4) symphysis of mandible shallow, but hori-
zontal rami increasing quite rapidly in depth posteriorly, (5) Py absent,
(6) teeth of molar-premolar series decreasing in size from Py to My,
and decreasing in length from P; to My, (7) metapodials compara-
tively short, (8) lateral digits small, (9) femur long, being one and one
half times the length of the metapodials.

MEASUREMENTS,

Length of lower-premdlar <o el b ek sl R L A et f 109.5
T e B e AR NN SR it o A O 21
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Length of Popii. oo isnsnmisd st aossmbnissmssinmssngs s iibetabsts S S 18.5
Length of P ... o.oniiiieios asmsonimiiiumvoniases sohasis SreSite b onbsts Sagteins F7.5
Length of M. ....cocom Y i S i R e AR ol P S S e e 15.5
Lenxth-of M 1. cnnmnasiopisbmsssaman PR i, S g T e et 16
Length of Mz sansy i ey R 21
Tengtl O TEIIT & . vinvnnsisnssssnonsasbhamasn s sosnshamad th e sk A bra SEA TS 247
Transverse diameter of femur..........coovunen.. A T em M o L 21
Antero-posterior diamieter of TEmINK, v «aisiiivsinss Ad¥imbams 0658 oo I
lengith of median TEtaPaial ... o5 iah. 0 rrer s e s o i met s 165
Width of smedian metapotinl ... ..o niidindionmamsnt et acs e tos tat e 18

Proportion of transverse diameter to length of femur —8.5:100. Transverse
diameter to length of median metapodial 10.9 : 100.

ExPLANATION OF PLATE LXYV.

Fossil Horses from the Oligocene Deposits of North Dakota and Montana.

All figures twice natural size.

Fig. 1. Mesokippus portentus? No. 1633. Two lower teeth in portion of a
mandible. y

Fig. 2. Mesokippus portentussp. nov. Type. No. 1622. A right upper molar.
Crown view.

Fig. 3. Mesohippus portentus sp. nov. Type. No. 1622, The same as Fig. 2.
Anterior view of tooth. '

Fig. 4. Mesokippus portentus ? No. 1623. A fourth left upper molar, Crown
view, '

Fig. 5. Mesokippus brachystylus # Osborn. No. 1639. Anterior view of crown
of tooth.

Fig. 6. Mesohippus brachystyius ? Osborn. No. 1639. Crown view.

Fig. 7. Mesohippus hypostylus ? Osborn. No, 1625. Rightupper molar. Crown
view.

Fig. 8. Mesohippus hypostylus? Osborn. No. 1625. Anterior view.
Fig. 9. Mesohippus hypostylus ? Osborn. No. 1635. Lower teeth. External

view.

ExpPLANATION OF PLATE LXVI.

Skull of Merychippus missouriensis sp. nov.

Type. No. go5. From Upper Miocene deposits. From Missouri Valley, east of
Winston, Montana.

One-half natural size.

ExrLANATION OF PLATE LXVII.

Miocene Horses from Montana.

All figures are one half natural size.

Fig. 1. Merychippus insignis # Leidy. No. 1377. From Deep Creek southeast
of Townsend, Montana. Lateral view of metacarpals.

Fig. 2.  Merychippus insignis ? Leidy. No. 1377. Front view of metacarpals.

R ey X -
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Fig. 3. Altippus taxus sp. nov. Type. No. 836. From Divide Creek, near
Woodin, Montana. Anterior view, of hind foot.

Fig. 4. Altippus taxus sp. nov. Type. No. 836. Lateral view of foot.

Fig. 5. Merychippus missouriensis, Paratype. No. 858. From Missouri Val-
ley, east of Winston, Montana. Anterior view of hind foot.

EXPLANATION OF PraTE LXVIII,

Miocene Horses from Montana,

All figures except 6 and 7 one half natural size. Figures 6 and 7 natural size.

Fig. 1. Meryckippus missouriensis sp. nov. Type. No. 9go5. From Missouri
Valley, east of Winston, Montana. Left upper cheek teeth. The milk molars and
the first two permanent molars.

Fig. 2. Merychippus missouriensis sp. nov. Type. No. 905. Inferior milk
dentition.

Fig. 3. Merychippus insignis ? Leidy. No. 1377. From Deep Creek, southeast
of Townsend, Montana. Fragmentary superior dentition,

Fig. 4. Merychippus insignis ? Leidy. No. 1377. Lower cheek teeth. Top
view.

Fig. 5. Merychippus insignis? Leidy. No. 1377. Right ramus of mandible with
cheek teeth.

Fig. 6. Altippus taxus sp. nov. Type. No. 836. From Divide Creek, Mon-
tana. Four temporary upper molars and first two molars of right side.” Natural size.

Fig. 7. Altippus taxus sp. nov. No. 836. Lower temporary molars and first
two permanent molars of right mandible. Natural size.

Fig. 8. Altippus taxus sp. nov. No. 836. Portions of skuil and mandible.
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