20 . Bowie—Relation of Isostasy, etc.

Topography compensates deficiency or excess in isostatic shel

My. R. D. Oldham, in discussing a paper® on isosta

presented before the Royal Geogra.pluc Society by Co

Burrard, emphasized the importance of stating clear
whether a mountain is compensated for by the de
clency of material in the columm under if, or wheth
the mountain is a compensation of the light material
the column. Geodesists have spoken of compensatir
deficiencies of material under the continents and compe
sating excesses of material under the oceans, but it is 1
writer’s belief that the mountain masses and the de
ciency of matter in the oceans compensate the abnorm
clondltlozls of density which exist in the eolumns und
them :

* A Brief Review of the evidence on whieh the theory of 1sostasy is ba,sed

Geographie Journal, July, 1920, London.
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RT IT—New Amynodonts wn the Marsh Collection;
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ltnbuhonq from the Othniel Charles Marsh Publication Fund, Pesbody
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THE AMYNODONTIDA.
Summary of Species and Relationships,

rthocynodon Scott and Osborn (1882, p. 223), Amymo-
» Marsh (1877, p. 251}, and Mefamynodon Scott and
orn {1887, p. 164) constitute a group of rhinoceros-like
ngnlates found in America alone. Authors have placed
furcotherium in the family Amynodontide, apparently
‘the basgis of the great premolar reduction; but this
ms wholly inharmonious when we judge this genus
o the figures of its teeth {Abel 1914, p. 239).
i clamynodon planifrons Scott and Osborn and M. rex,
nov., cone from the lower Oresdon beds, from a zone
river 'sandstones eharacterized by and named from the
18, Only two of these interesting specimens have
beeri described and but few skulls are known to exist.
hie holotype of M. planifrons is in the Museum of Com-
rative Zoology at Harvard University; it consists of -
skull and jaws. A fine complete skeleton in the Ameri-
i Museum of Natural History has been fully deseribed
Osborn (1898, pp. 80-94).
The genus Amynodon 1s better known, because it is
presented by several species: 4. (Orthocynodon) anti-
wts (Scott and Osborn) -is found in the Middle Focene
Washakie; 4. advenus (Marsh) and A. intermedius
cott and Osborn, together with 4. erectus, sp. nov., rep-
ent the Uinta beds of the Upper Koecene, and are in
general more advanced in their evolaution. The Yale
cimens come from the region of White River, Utah.

=

his is the first of a series of foumr articles on the rhinoceroses in the
Marsh Collettlou, the {hree othe:zs deal in turn with Hyracodon, Cenopus,
Diceratherium.
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1x and windpipe while the mounth is open under water
in the act of gathering food.

An inftimate conmection of the epiglottis with the
arynx, as enclosed by the soft palate, is seen in the
sdern horse, where no passage of air is possible through.
o mouth in ordinary breathing. In this recent animal, it
thought to be a provision against breathing the dust
m the grasses which constitute a greater part of its
od. There is a resemblance in the form of this opening
the amynodonts and in the horse. -

A further adaptation to a watery habitat is geen in the
rward and high position of the orbits, whieh serves to
ep the periscopic eyes out of the water for swinming or
bservation while hiding; this finds ifs greatest devel-
ent in Hippopotamus, in which the orbits actually
above the plane of the face, and here also, as well as
etamynodon, we find the broad spreading feet suited
walking on the soffer ground near and in rivers and
cos—Tfeet which are so construeted that the toes fold
gether backward as they are lifted and carried forward
rough the resisting water.

Tn speaking of the hippopotamus, Roosevelt and Heller
v that the semi-aquatic habits have favored its develop-
ent to an enormous bulk. This is no doubt frue of
etamynodon also, and while locomotion would be diffi-
It and clumsy on the land, it would be greafly facili-
d by the buoyancy of water even if the beast were only
rtly submerged. ‘

n both the genera of the Amynodontide the skulls
ow fossein the roof of the mouth, the purpose of which
problematical; but together with the deep antorbital
yressions, they certainly constrieted the nagal passages
‘a considerable degree and must have interfered with
e organs of smell—of minor importance to an aquatie
ast. . '

The following points may be interpreted as evidence of
prehensile lip at least in Mefamynodon: (1) the rough-
ed supra-orbital ridges, together with the conspiecuous
bercles just in front of the eyes, and (2) the large cheek .
pressions, possibly indicative of large face musecles;
): the moderately large infra-orbital foramina, doubled
the holotype of A. erectus, and required in order to
rnish plentiful nourishment and nerves to the facial
gans; and finally (4) the nature of the narial opening

A. antiguus may be distinetly separated from the other
perhaps subgenerically, by the presence of both uppey
and lower functional first premolars, and by a mark
difference in the gencral proportions of the teeth. T
new species, A. erectus, is small and primitive, and in th
respect approaches A. antiguus, but it has lost all fra
of the first premolars and is of a later geological horizo
A. mtermedius, the largest and most progressive of t
species, resembles MWetamynodon in the form of ifs ecanin
and molars and approaches it in the gize of the teeth, a
in the stage of the premolar reduction also, where t
premolar series measures half the molar length.

In progressing to the state of Mefamynodon,
undoubted lineal successor, besides the slight furth
reduction of the premolars, we note the gradual lengthe
ing of the skull behind the orbits, the widening of t
molar teeth, the tendency toward complicated folds
the premolars, the inereage in the size of the canines, {
closing of the external anditory meatns below, and t
general crowding and concentrating of the hinder part
the skull near the condyles or fulerum, this last ma
necessary by the enormous inerease in weight of the skv
as a whole.

Adaptations to Phystcal Environment and to Feeding.

Most of the characters which distinguish these anima
from the frue.rhinoceroses are thought by Osborn, Sco
and others to be a response to the needs of a semi-aquat
life. This is borne out especially by the observations
(1) the posture of the naso-maxillary opening, govern
by the short nasals; (2) the position and form of t
posterior nares; (3) the high, anterior position of t
orbits; (4) the broad, spreading feet and their ability
fold backward; and (5} the great increase in size.

The naso-maxillary opening, or anterior nares, whi
depends upon and at the same time determines the for
of the nostrils, taken together with certain features
be discussed later, suggests a prehensile, or very mobi
lip such as one sees in the hippopotamus and other wat
animals. The depth and position of the posterior nar
seem to facilitate breathing, by making a closer conne
tion between the larynx and the nasal passages when ¢
mouth is full of food or water; and further, they preve
the entrance of foreign substances, water, ete., into t



24 K. L. Trozell—Amynodonts in Marsh Collection, . L. Trozell—Amynodonts in Marsh Collection. 25
£ South Dakota in 1889 by Professor’ Marsh; only
wcently has it been freed from fche stpny matrix and
dentified. o
Shull characters—The malar-teniporal suture begins n
e orbit; the zygomatic arch is concave internally in
oth dirvections and is very broad. The stvong saglrttal
vest Tises an inch or more above the craninm. The
sferior nares le entirely behind the last molar, with
e opening very deep and well guarded by the broad
sterygoids. The wide spacions articular glenoid surface
xtends onto the heavy postglenoid process, which enrves
rward and away from the paramastoid to which it 1s
osely joined. The basicranial angle 1s large, a progres-
ve character. The roof of the mouth is arched mto a
deep fossa befween the premolars, T_here are deep cheek
pressions, but they are restricted in area. The nasal
hones -are short, -

which, especially in Metamynodon, is triangular in form
broad above and constricted below, and situated well
back on the maxillaries, due to the abbreviated nas
hones,

We may judge further of the living conditions of the
Amynodontide by the character of the teeth. The canine
and molars have developed with the skall and are large
than those of any other rhinoceros of the period, but th
incisors and premolars have not kept pace and ar
scarcely larger than in Admymnodon, showing but sligh
need for cutting teeth in these animals. The uppe
canines of Metamynodon and of A. mtermediug wex
strongly procumbent and diverging; they were not erec
in the jaw Like the canines of Archeotherium. :

The molars are broad and flat and in their nse mus
have been comparable to those of an clephant, serving t
grind up the food secured by the canines; this may hav
consisted of bark, tuberous roots, nuts, or leaves, gathere
near the aquatic haunts, in the mastication of which th
molars were nsed, leaving no need for premolars of th
cutting type.

There seems to be little wear relatively on the narroy
premolars; most of it comes on the mwiddle of the chee
series, on M' especially. There is natarally less wea
on M* which appears last, though on this molar one see
the vestigial extension of the ectoloph beyond its junectio
with the metaloph, whieh serves to prolong the period o
usefulness of the tooth by furnishing a longer grindin,
surface. ’ .

In comparing these metamynodonts with the othe
groups of rhinoceroses of the period, we see that Caenopu
and Diceratherium developed their molars more like th
horses, 1. e., for grazing, had sharper edges on the ectolopl
for cutting the food, and the premolars were much mor
-{id\f?nced and more molariform than in any of the amyno
donts, :

Fra. 1.—Metamynodon rex, sp. nov. THolotype. Slidé view of s]mil' of t-lllc
jonderous agquatic rhinoceros. Note heavy zygomatie arch, deep facial pit,
string outward curving eanine (vestored), and short face, > 1/6.

Dentition.—The incisor teeth, absent here, are known to
> small in the type of M. planifroms. A diastema of
mm, separates the eanine from P2 P! is obsolete. P*
rms an irregular pentagon; it is probably three-rooted,
and is made up of erests and ridges like the other premo-
vs, but appears in its natural posture to have been
tated through an angle of 80 or 90 degrecs; thus the
rotoloph and metaloph extend directly hackward instead
trhngversely. _

P? ig broad transversely and short antero-posteriorly,
the diametors being 31 by 21 mm. The ectaloph is broad
1d in the present state of wear occupies about half of the

Descrierion or New Spioms,
Metamynodon rex, sp. nov.
(TMigs. 1, 23

HGIotype, Cat. No. 10274, Y. P, M. Lower Oligoeene (Metamynodor
zone), Pine Ridge Agency, South Dakota.

This fine specimen was purchased from Mr. . H. Littl
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ke or remmant of the diagonal medisinns. The tooth
rms a parallelogram clongated transversely; its diame-
g are 37 and 63 mum. ) )
M2 has its back, inmer, and front sides at right angles,
t the outer side is an oblique line. The longest dimen-
<ons are, on the outside, 51 mm., and the front side,
g0 mm. The medisinus forms a deep sharp groove,
directed inward and then forward, uninterrupted by a
gular ridge or basal eusp on its oufer end; the post-
pus is rather deep, with a sharp fold imward. M'.and M*
show 10 groove, ab the present state of wear, separating
e parastyle; thus the outer walls are smooth and flat.
8 however, shows this groove distinetly.
In form, M? is very much like M?, but it has a narrower
terior side; it has the postsinus formed by the exten-
on of the ectoloph, so typical of the family and so differ-
t from all other Oligocene rhinoceroses. On this tooth
e internal basal cingulum swings into the medisinus,
rtly filling the groove. The posterior cingulum is much
lighter than that of Admynodon. In contrast to the pre-
olars, there are no folds of enamel on the walls of the
ansverse crests, but the enamel of the molars is gener-
Iy thick and heavy. , _
A portion of 'the right rammg No. 12043 of a fossil
inoceros may belong to a Metamynodon; the three
¢th are probably Py, M,..; they increase rapidly in size
 that the M, is larger than that of any Oligocene rhino-
os known to the writer. Ifs great length and high
wn are very striking features. The small premolars
1d the probable lack of Py, perhaps of P,, lend weight to
identification as Metamynodon. )
Summary of Metamynodon rex, sp. nov.—The main
fferences between the two species of Metamynodon may
¢ summed up as follows: premolars of M. rex, sp. 1LOv.,
nly submolariform; the type has no postorbital promi-
ence riging from the malar such as appears in M. plani-
ns; the zygomatic suture either forms -a gsharp angle
eads from within the orbit; I’* has three fangs instead
two. The much smaller molar Iength, relative to the
remolar length, resunlts partly from the greater age and
ar, especially on M,

surface of the tooth; the metaloph is very narrow, joing
the protoloph through the deuterocone, and surrounds
central lake across which there is a very narrow brid
or small fold of enamel. Becaunse of the small metalop
and the receded position of the tetartocone, the worn sn
face of the tooth forms a triangle.

P* presents equally strange characters: it is extended
transversely but is squeezed in hetween P? and M! so the
it is longer on the inner side than along the ectoloph. Tl
wide extension inward forms a gentle slope from {l
deuterocone, but more especially from the tetartocone to
the eingulum.  The metaloph is relatively larger than that
of P* and widely separated from the protoloph. On th
right tooth, a sharp ridge, on the left a low broad on

70274 TYPE
Y. P.oM.

Fie. 2—Metamynodon rex, sp. nov. Holotype. Palatal view of skull
showing great reduction of premolars with P? rotated, deep posterior nare
heavy eanine, and posterior extension of ectoloph on M2 w178,

unites the two inner cones. There is a sharp erista divid
ing the internal lake (medisinus), and numerouns sma
folds on the metaloph represent the erochet.

- The outer wall of the ectoloph on each premolar show:
a heavy central buttress set off by vertical grooves 1
front and-behind; this represents the central protogone,
with the ftritocone and parastyle behind and in fronf
respectively.

M! is so worn that no characters remain except g
faint cingulum on the outer side, together with a smal
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Measurements. gmparison and study. The specimen itself has been
improved recently by further preparation and now
ccomes the holotype of a new species.

“Phe genus Amynodon is much smaller than Metamyno-
om, and its sknll has lighter parts, as shown by the zygo-

M. planifrons M, rég
Beott & Osborn Holo-
1887. type .
Nt mim,

S nﬂ%ﬁiﬁ%%jﬁffg} eﬁoe:@ds les oo 222 2é8+ atic arch, the oceipital condyles, the proportions ol the
Iﬂaee, Ol"bltt 'Pill—‘.-r---.h.::::: ......... t k ?r eeth etc_ - - - |

Cranium, a.n(il.porfe ﬁaﬁi fil?;.zg;;tlt S %gg ) %5% . Shull.—The posterior nares extend forward to the
Molar-premolar series, length .............. .. 295 902 ceond molar, otherwise they resemble those of Metamy-
Molar series, length ......................... 160 140 don in form, in the depth of the opening, and in the

Premolar series, length ......... .. ... ... ... 65 61 rominence of the pterygoids. The external anditory

Diameters of teetl: : : jeatus is open below in this genus, as shown by 4. erectus,
Cfantpost. ..ol 35 28.6 D. 0OV.
% fransverse ... 35 36 - The basicranial angle (17.5°) is lower than in Metamy-
Ii’ ANEDOSE o 25 23 odon (25°); this is considered a primitive character
%\p’ 21}311_&:;3;}33 """ S 45 g 43.4 enerally, but here the decrease is partly due to crushing.
Mt t;aﬁsgeréé """"""""""""" éé fg B Tie premaxillary appears as a narrow strip, barely visible
1\&32 ant.-post, S T 6o 38 xternally; the nasals fold down oue third of the distance
MF, tPansverse ...................... . g4 80 n the sides; they bear no horn rugosities such as are

und in Colonoceras (Marsh 1884, p. 62). The deep
fitorbital depressions are rather broader and more open
han in 4. intermedius, where they are abrupf. There
ve two suborbital foramina on the right side, through
thich the nerves and blood-vessels reached the face. The
npra-orbital ridge is ronghened, and tubercles extend
erfand in front of the orbits. ' »
Dentition—There still remain the roots of the sceon
1id third upper incisors measuring about 9 mm. in diame-
er; the median incisor is hroken away entirely. The
anine alveolus measures 19 by 12 mm. 1In all probability
is tooth was not procumbent as in A. intermedius, but
ras more like. that of 4. anfiguus (Seott and Osborn
#83) ; its shape and position can best be judged by the
ver canine, which rises and curves backward almost as
un Archeotherium and is worn in a similar manner on
e posterior side. From the canine to the second premo-
ar there is a diastema of 23 mm.
The total measurement of the premolars, 50 mm.,
nals half that of the true molars, 98 mm. They are
erefore almost as reduced as are those of 4. inferme-
s, but that species inelndes its vestigial P!, which is
sent in the new species. It is seen from the wear on
he lower teeth of 4. antiquus also that P! was present.
* measures 31 by 19 mm.; the outline is well preserved
nd the worn enamel indicates a broad shelf on the

Amynodon erectus, sp. nov,
(Pigs. 3-6, 7b.) o

Holoty Jat, . a, Y. ¥ T . s ;
Riveg)o%g;(;{. Cat. No, 11453, Y. P, M. Upper Tocene (Uinta beds), T’V]}lt?

The type of this new species is the well preserved skull
aud jaws used by Professor Marsh in amplifying the de-
seription of 4. advenus (1877, p. 251), figured by him in

Y. P. M
/1453 TYPE

Fra. 8. —dmynodon erectus, sp. nov. Holotype. Top of skull showing
left side erushed forward. ¢ 1/6. " ! ‘ i

his work on the Dinocerata and used in the study of brain
capacities In extinet mammals (1884, p. 62, fig. 72). The
valuable internal cast of the craninm is still available for
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d somewhat rounded, as in Equus; the 1101‘12011?&1 por-
n is deep and strong, the ascending ramus is wide
£ A. antiguus) and has a thick anterior border with a
p depression exteriorly.

postero-internal corner. Remmants of the internal lake
indicate the presence of the two transverse crests as.
other specimens.

M" is subquadrate in form and is mueh shorter, anter
posteriorly, than it is wide (27 by 38 mnt). M2 form
an irregular quadrilateral with the longest sides anteri
(42 mm.) and exterior (43 mm.). The outer side of 1
ectoloph is apparently entirely smooth, the eingulum an
the groove marking off a parastyle both being lost b
wear. On M2 and M? there are heavy posterior cingu
inelosing depressions (postsinus) and the broad ineo
spicnous anteerochets are set off by grooves extendin
down the protocones, _

M3 has three sides at right angles, while the side of {4
ectoloph runs on a diagonal. The diameters are: anter
posterior, 36 mm,, and transverse, 39 mm. The oute
side of the tooth is divided into two areas, or grooves, b

71433 TYPE

e, S.—Amynodon erectus, sp. nov. Holotype. Side view of lower
ws showing erect canines and reduced premolars. > 1/6,

lower teeth of this new species are of especial
t‘e]rlgst, furnishing new features of Amymodon. The
t lower incisor is largest, and is worn off squarely on
e end like those of the horse, while the third ineisor is
allest and shows the spatulate, subconical crown with
strong cingular ridge on the posterior side. M. plan-
‘ons is said by Scott and Osborn (1887, p. 167) to reverse
this order in the lower jaw, but to follow it in the upper
1cisors, a rather unusual thing. - .
he eanine leaves the alveolar border directed for-
ward but curves upward to an erect position. It is worn
n the front side by the third upper incisor; nore signifi-
ant still, however, is the wear on the posterior side by
¢ superior eanine, which must therefore have been much
ore nearly erect than that of A, intermedius. It resem-
bles in this respect A. antiquus, which is shown to have
Lad an erect lower canine (Secott and Oshorn 1883, pl. 3).
he transverse diameter is 16 mm., the antero-posterior
5 mm.. There is a diastema of about 35 mm. between
;and P, P, being obsolete. o :
The length of the series of three existing lower premo-
s 18 45.7 mm., of the three molars 974 mm. P, the
first of the series, is small, conical, vestigial ; it has two
depressions on the inner side, and & bagal ridge. - Py is
itermediate in size, but has a form similar to P, whichin
irn is submolariform.

i
1453 TYPE

Frg, 4—Amynodon erectus, sp. nov, Tolotype. Side view of skuil
X 1/6. :

a strong ridge opposite the paracone., There is a disting
parastyle. The continunation of the ectoloph beyond its
union with the metaloph offers one of the distinguighing
features of the Amynodontidz,

The postsinus is much deeper than that in the holotype
of 4. advenus Marsh (Cat. No. 11763, Y. P. M., fig.’ 7).
In the Iattgr the cingular ridge does not melose a depres-
sion, anterior or posterior, nor does the cingulum extend
across the end of the median valley. On the other hand;
Mz of 4. erectus, sp. nov., in fact, each of the molars, has
a strong cingulum anteriorly and a decided internal basal
ridge extending across the medisinus which rises into
a small cnsp, as in certain diceratheres,

Lowey Jaws—One ramus of the mandible 1s almost
complete, including its dentition, The body is narrow
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Most of the enamel is broken away from M, It
~slightly smaller than M,, which is similar in size dand sha
to M,. The last is but little worn and shows well the tw,
crescentic ridges so characteristic of the rhinoceroses.

erectus

: mm.

11453 TYPE Y. P M. 1I: Length ............... S 359

e Length of molar-premolar series . 145

AW\ Tiength of molar series ...... co.. 96
meters of upper teeth:

L oant-post. Lo 20
*ATRNSVEIBE 4 vvvurnereennannns 32
11 ant.-post. ... 28
MY, transverse ..o 39

Fig. 6.—Amynodon erectus, sp. nov. Holotype. Crown view of lowg
teeth, x 1/3.

Summary of A. erectus, sp. nov.—The holotype is base M2, ant-post. oooai i 37
on a very well preserved skull and jaws, more primifiv AP, transverse ..o 42
than A. iniermedius, but more advanced than 4. (Ortho MY, ant-Post. . 36
cynodon) antiquus. Lt is smaller than any of the othe I_;itlfans.‘-’efse ----------------- 38
species.  Et presents evidence of ereet canines both abo .De]; F e eisor to anele 958
and below, and in this respeet resembles d. antiguus, .‘C?idgth,,body of m‘mﬁs T T

from this species it differs, however, i its later geologica epth of ramus below M. ....... 74

age, smaller size, and espeeially in the absence of bott ength of premolar series. . ...... 46
upper and lower first premolars. ength of molar premolar series, . 142
The holotype of 4. advenus Marsh, Cat. No. 117 ame without M, ........... ce.. 104
Y. P. M., consists of a single third upper molar. 4. ereg Length of molar series........... 98
tus, sp. nov., may be distinguished from it by the stronger iameters of lower teeth: r
cingula both fore and aft, the deeper postsinus, the mue L fransverse ... 13
narrower medisinus with a basal cingulum and cu % t}ﬂilsvgtie """""""""" %g
obstruecting its opening, and finally, its smaller size. A ;teahg., ' C'l toplemolal U gy
want-post. oL 10

want-post. ... oL 15

i gant-post. Lo al oo 22

( Strangverse ... ... . .. 16

i /}?jﬂﬁ,',y- M, antpost. Lo, 29

V " ) M, transverse ... o iaaann 19

: 4 L,, ant.-post ... B4

g /{/)'//' M, tmns%el*ée """"""" . 93

= — = L, antpost. ................... 38

; = I, transverse .................. 20

A

Eeferences.

 Fe. 7.—a, Amynodon advenus Marsh, Holoiype. Cat. No. 11763
Y. P, M; b, A. erectus, sp. nov. Holotype. Cat. No. 11453, Y. P. M
Third upper melar of each species. Note the differences of gize an
form: the variation in the angerior and poesterior cingulum, median val
ley, and internal hasal cusp, and the ectoloph extended backward., Nat. sizg

9, 239-250,

Measurements of Holotypes.
-

bel, 0. 1814, Die vorzeitlichen SHugetiere, Jena.
arsh, O, ¢, 1870, Notiee of new Tertiary mammals.
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A.

antiquus intermediug
sp. nov. (Scott & Osborn ) Osborn

1883 1890
mm. mm.
187
104
22
33
37 44
37 43
45 53
37 52
28 46
30 46
80
165
9
15 31
40 -
19 15
23 21
29 26.5
17 18
a7 35
24 22
44 46
24
471
24

This Journal (3),

1877, New vertebrate fossils, Ihid. (3), 14, 249-258,
884. Dinocerata. Mon. U. 8, Geol. Survey, 10.

Am, Jour, Scr.—Firta Sgrins, Vo, 11, No. 7.—JuLy, 1921
p :
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Osborn, H. F. 1890. The Mammelia of the Uinta basin, Pt I, T
Perissodactyla. Trans. Amer. Philos. Soc., new ser., 18, 505-512, pl, ]|
—1893. The rise of the Mammalia in North Ameriea.  This Jewrnal {3
46, 379°392, 448-466.
—1898, The oxtinet rhinsceroses. Mem. Amer. Mus. Nat. Hist,, vol,
75-164. :
Seott, W. B., and Osborn, H, ¥, 1882. Orthoeynodon, an animal velated §
the rhinoceros, from the Bridger Eocene., This Journal (3), 24, 29§
225, ’ :
—1883. Oun the gkull of the Eoeene rhinoceros, Orthocynodon, and the refj
tion of this genus to other members of the group. Contrib. H. M
Mus, Geol. and Arch,, Prineeton College, Bull. 3. E
—1887. Preliminary accownt of the fossil mammals from the White Rive
* formation, eontained in the Muscum of Comparative Zoology. Bull
Mus. Comp. Zool., Harvard College, vol. 13, 151-171.

Discussion or Knoww SPEciss.
Hyracodon nebrascensis (Leidy).
¢ A gpecies founded npon a great portion-of the face, containing
11 the superior molar teeth ; an inferior maxilia with six molars;
ud three superior, apparently deciduous molars. It is about the
ame size as the B, minutus of Cuvier,
Tength of line of seven supe- o _
" rior molars 4 7/10 inches [119.4 mm.]
Length of line of six inferior
- molars
Breadth of jaws from the first
snperior true molar teeth of ) ‘ : .
one side to the other 3 8/10 inches [ 96.7 mm.].
Tt is evident from this and subsequent descriptions that
eidy did not limit himself fo one single species, but
icluded speeimens with varied features.

4 2/10 inches {106.7 mm.]

Arr. II1L—New Species of Hyracodon; by Epwarp

Hyracodon arcidens Cope.
Trox®LL.

The holotype is primarily based on a maxillary with thi‘a
remolars and M of a very young animal. Cope says:*

Ty ‘The species is about the size of the H. nebrascensis, and differs -
‘ : lNiR?DUCTION' . . : the fOl‘?ﬂ of the inner lobes of the molars and of the first premo-
H yycscodo%,‘a genus of rhinoceros-like animals, is known ar. All the molars have the outer longitudinal and inner
only in the Oligocene. Beeause of the slender limbs, long transverse crests, the posterior short, the anterior much cunrved
neck, and relatively small skull, it was early characterize ackward round it, and thus forming the inner houndary of tie
by Scott and Osborn as eursorial, and it is probable th ooth-wall.”’ : :

these light-running ungulates held the plaece in the eco o ; i ipti
. . This is apparently the first true specific deseription we
sogllgﬂof nrit'ule JPOW filled by the antelope and others of tk ave of a hyracodogit; it is obviously similar to certain
Beeaus mafnt]sl' ready orent v . . ases of M. nebrascensis—it could hardly be otherwise
jse ot lhe already great reduction of the lateral but applies to that distinetive group, moderate in size,

toes, Hyracodon had reached a ‘state of developmen : anterior v .
almost equal to that of Pro tohippus, and, the race persis hich have thp. anterior crest much curved backward.

ing, might well have become monodactylous, like the moc
ern horge. ‘ .
Four species of Hyracodon have been made known, onl
one of which has had figures accompanying the deseriy
tion. Leidy in 1850 gave us the first information of thes
animals; his later drawings (1852, 1854) have shown
widely diversified group, therefore . nebrascensis in it
broadest_ sense may apply to almost any hyracodont, an
the species is virtnally synonymous with the genus.  Th
other known species are: #. arcidens Cope, H. majo
Seott and Osborn, and # . planiceps Scott and Osbor,

[Contributions from the Othniel Charles Marsh Publication Fund, Peabody
Museum, Yale University, New Haven, Conn.]

Hy'mcodon major Scott and Oshorn.

The type of this speeies is a fairly complete skeleton in
Princeton Muscum. The species description® is based
a fore foot and therefore can not be compared to the
w specles deseribed later in this paper; unfortunately
does not give any footh characters and go we know
ttle more than the proportional size of the specimen.
YJoseph Leidy, Proc. Acad. Nat. Sci. Phila., 5, 121, 1850.

E. D, Cope, Pal. Bull, No. 15, 2, 1873,
W. B. Scott and ¥ F. Oshern, Bull, Mus. Comp. Zool,, vol. 13, 170, 1887



