
APPENDIX. 

ART. XXXIII.-Not£ce of some new TTertebrate Foss£ls; 
by O. O. MAR8H. 

THE specimens described in the present article are all from 
the Rocky Mountain region, and include Mammals, Birds, 
Reptiles, and Fishes. Among the Mammals are two Miocene 
Edentates, the first detected in this country, and a third spe
cies of this group from the lower Pliocene. Another Mammal 
of much interest is a Rhinoceros from the Eocene, the oldest 
known member of the family. A number of new genera are 
introduced, some of which have an important bearing on the 
genealogy of Tertiary Mammals. Among the other vertebrates 
is a new genus of Orocodilians from the horizon of the Weal
den, and a species of Orocodilus from the Pliocene. 

Moropus distans, gen. et sp. nov. 
This genus of Edentates is based mainly upon the bones of 

the feet, which have been found in sevet'al individuals. These 
remains are quite different from the feet bones of any of the 
American Edentates, recent or fossil; but indicate affinities 
with the extinct Ancylotherium, from the Tertiary of Europe, 
which is supposed to be related to the African Ant-bear 
(Orycte:ropus). The specimens here described belong to a dis
tinct family, the Moropodidre. 

In the type specimen of the present species, only the hind 
feet appear to be represented. One of the most characteristic 
bones is a coossified first and second phalanx. The articula
tion for the metatarsal is nearly in a horizontal plane, and 
situated on the proximal end of the upper surface of the base. 
It is somewhat heart-shaped in outline with the apex rounded 
and about equally concave in both directions, or slightly less 
so transversely. This articulation occupies nearly half the 
length of the first phalanx which is thoroughly coossified with 
the second. The line of junction between the bones can, how
ever, be traced easil.y, and is strongly marked on the under 
surface by a pit or foramen entering obliquely upwards and 
forwards. Except near this line of junction, the surface of the 
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bone is rather smooth. The under surface, below the articula
tion, is flattened. The second phalanx is less than half the 
length of the first, and its surface is roughened, as if by abnor
mal growth of bone over the surface. The length of the first 
phalanx is 43mID ; the longitudinal diameter of the metacar
pal articulation 18mID ; its transverse diameter 23mm• The 
least transverse diameter of the bone is 21 mill: its vertical 
diameter at the middle is 20111m• The second phalanx is 
broken in this specimen, its distal articular face being absent. 

Associated with the above specimen, is a short bone evi· 
dently a median phalanx, with both articular surfaces well 
preserved and in form corresponding to each other. Proxi
mally there are two grooves separated by an intermediate ridge, 
and distally two pulley-shaped ridges with a deep groove be
tween. The length of the shaft of this bone is 23mm ; its trans
verse diameter is 21 mm proximally, and 17lllm distally. Near 
the center of the terminal pulleys is a deep pit on each side. 
The greatest vertical diameter of the bone is 32mm. 'l'his 
bone resembles the penultimate phalanx of the middle finger of 
Priodontes, but is somewhat shorter and thinner. 

These and other less characteristic remains indicate an ani
mal somewhat larger than a tapir. 'l'hey were found in the 
Miocene of Oregon by the Yale Expedition of 1873. 

Moropus senex, sp. nov. 

A second larger species of the same genus is indicated by a 
few remains, among which is the characteristic bone formed of 
the united phalanges. The proximal phalanx is considerably 
larger than the one above described. I ts length is 52mm. 
The proximal articulation is oblique, and does not occupy 
more than one-third the upper surface of the bone. The me
dian phalanx is well preserved, and measures 251ll1ll in length. 
It is not united with the first phalanx in a line with the axis 
of that bone, but is inclined about 15° toward the sole of the 
foot. Its distal articulation is composed of two not very prom
inent pulley-shaped surfaces with a groove between. 

Moropus elatus, sp. nov. 

The largest species of this genus, now known, is represented 
at present by anum bel' of bones of the posterior extremities, 
mainly from the feet. The peculiar duplex bone already men
tioned is among them, and affords means for comparing the 
different species. 

The proximal phalanx here measures about 90mm in length, 
and the medial one 40rnm. The articulation for the metatarsal 
is more nearly vertical than in either of the Miocene species. 
Its median vertical diameter is 30mm ; and transverse diameter 
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42mm. The least vertical diameter of the phalanx is 2Smm; 
transverse diameter 31 mm. The second phalanx has a trans· 
verse diameter of 32mm, and a vertical diameter of 49mm, 

measured across the curve of the terminal pulley. The least 
vertical diameter is 3smm• 

Associated with this bone is a well preserved first metatarsal, 
measuring 135mm in length. Its minimum transverse diameter 
is 25mm• The proximal surface is subtriangular, with the 
external side of the triangle curved outward, aud the other 
shorter sides somewhat curved inward. The external three
fourths of the surface is transverse, and occupied by a nearly 
flat articular surface, which rises along a vertical ridge near the 
inner margin of the face. Beyond this ridge, the upper part 
of the surface shows marks of articulation with another bone. 
The inner face of the bone is somewhat concave proximally; 
it then presents a low broad elevation, and is flattened distally. 
The shaft of the bone is rounded throughout. The distal 
articulation is hemispherical above, but presents two shallow 
grooves below, which are carried around so far as to become 
nearly horizontal. The greatest proximal diameter is 50mm, 

and the greatest distal diameter 44mm. 
The proximal face of the fifth metatarsal is oblique, trian· 

gular in outline, convex vertically, and through the greater 
part of its tranverse extent. Its greatest vertical extent is 
65mm, and greatest horizontal diameter the same. The vertical 
diameter of the sbaft of this bone is 40mm, and its transverse 
diameter 3smm• The calcaneum measures iosmm from its pos
terior end to the vertical face for articulation with the astraga· 
Ius. The vertical diameter of the sbaft is 53mm, and the trans· 
verse diameter 41 mm. 

These remains are from the Lower Pliocene of Nebraska, and 
indicate an animal about as large as a Rhinoceros. 

Amynodon, gen. nov. 
The present genus is based upon a nearly perfect skull, and 

various other remains which belonged to the oldest representa· 
tive of the Rhinoceros family yet discovered. These speci
mens are from the Uinta or Diplacodon beds, of the Upper 
Eocene, and about the borizon of the Paris basin. The skull 
is intermediate in form between that of a Tapir and a Rhino
ceros, but the molar teeth are entirely of the latter type. The 
premolars are all unlike the molars, and the canines above 
and below are very large. The incisors are small, and the 
inner one in each jaw is lost in the present adult animal. The 
lower canines are placed nearly horizontal, and taken in con
nection with the rest of the anterior dentition, they prove con
clusively that the large lower teeth, usually regarded as incisors 
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in Acerotheri1lm and manv other members of the Rhinoceros 
family, are really canines. " 

The nasals in this genus are smooth, and evidently were 
without horns. There were foul' toes ill front and three be
hind. The type species is Amynodon advenlls Marsh, which was 
provisionally referred to the genus Diceratherium when first 
described. 

Tapi1'avus rarus, gen. et sp. nov. 
The paucity of Tapiroid remains in the Miocene and Plio

celle lake basins of Western America is a singular fact, proba
bly due in part to temperature, and in part to the nature of the 
surrounding country. The few specimens found have been 
referred to Lophiodon, a Lower Eocene genus. Various re
mains from these formations on the Atlantic coast and in the 
West show, however, that they are quite distinct from Lop/tio
don and the existing Tapir, and represent an intermediate 
genus, which may be called Tapiravus. The t.ype species is T. 
val£dus Marsh, (LopModon validus) from the Miocene of New 
Jersey. This genus may readily be distinguished from Lophio
don or Hyrachyus, by the last upper premolar, which is similar 
to the adjoining molars. 

A second species of this genus occurs in the Lower Pliocene 
east of the Rocky Mountains, and remains were collected there 
by the writer in 1873. The most characteristic specimen ob
tained was an upper molal' tooth which indicated an animal 
considerabiy smaller than the living '1'apir. '1'he crown of this 
molar was 15mm in antero-posterior diameter, and 17mm in trans
verse diameter. It is peculiar in having the antero-exterior 
angle very obtuse, and less prominent than the outer cusps. 

Bison ferox, sp. nov. 
'1'his genus has not hitherto been found in the Tertiary of 

this country, although not uncommOll in later deposits. The 
Museum of Yale Oollege contains two well preserved horn
cores from the later Tertiary, one of which was found by the 
writer in the lower Pliocene of Nebraska. This is quite as 
low as the genus has been found in the Old World. This 
specimen indicates an animal much larger than the existing 
Bison, and having very powerful h9rns. The specimen pre
served was over 5uomm in length, when complete. The radius 
of the inner curve measures about 400mm. The largest end 
has a diameter of 125mm, and the smaller, at a distance of 
300mm, measures 77mm• 

A second larger species, with more curved horns, is indicated 
by a nearly perfect horn-core from the lower Pliocene of 
Kansas. This species, which ·may be called Bison A l7.en£, in 
honor of Dr. J. A. Allen, of Oambridge, also had very large 
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horns. The type specimen has its greatest and least diameters 
near the base. 140mm and 110mm. At a distance of 300mm 
further towarcl the end, the diameters are 100mm and 90mm. 
'rhe radius of the inner cUl'vature, except for the last 150mm 
of the length, was 350mm• •• 

The discovery of these two lower Pliocene speCIes of BIson, 
suggests the probability that this form is aNew W or~J type, 
although it has generally been credited to the other hemIsphere. 

Allornys nitens, gen. et sp. nov. 
Among the Upper Miocene mammals, a peculiar genus is 

found, which is probably related to the Hying squirrels, but 
the teeth are somewhat like those of Ungulates. Its affinities 
are evidently with the Rodents, however, and it represents a 
distinct family, the Allomyidw. The general characters of 
the upper molar teeth are shown in the accompanying figure, 

which is six times natural size. The animals of this speCles 
are all very small, hardly larger than a rat. The extent of 
three molal' teeth is smm. The transverse distance between the 
two series is, in front, 3·S111ill , and posteriorly, 4·4mm• 

The known remains of this species are all from the Upper 
Miocene of Oregon. 

Gracnlavus lentus, sp. nov. 
The Cretaceous deposits of the Atlantic coast and of Kansas 

have hitherto alone yielded remains of Birds, but these have 
recently been found in beds of the same age in Texas. The 
most characteristic specimen obtained is the distal end of a 
metatarsal, which differs from the corresponding bone of the 
toothed birds from Kansas, and may be referred provisionally 
to the genus Graculavus, the type of which is from the Upper 
Cretaceous of New J el'sey. This specimen shows that there 
were three toes of nearly equal size, and also a hallux raised 
above the main digits. 

Transverse <'tiameter of shaft of tarsometatarsal bone_ 
Vertical diameter of same __________________ . ___ . __ 
Transverse diameter across distal articular faces ____ _ 
Vertical diameter of median distal articular face ___ _ 

4.·2mm 

3·6 
10· 

4·8 

The known remains of this species indicate a bird about as 
large as a small duck. 
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Diplosaurus felix, gen. et sp. nov. 

An interesting discovery recently made in the lower Creta· 
ceous, or Wealden beds, of Colorado, is a new genus of Croco· 
dilians, intermediate between the old Teleosaurian type and the 
modern Orocod£lus. The new genus has a head and teeth very 
similar to the latter, but with this the lIncient biconcave ver· 
tebrre. The present type' species is based upon a nearly perfect 
skull, and a number of vertebl're belonging with it.' These 
pertained to an animal smaller than most exitlting Crocodilians. 

Some of the principal measurements of this species are as 
follows: 

Length of skull on median line ________ . __________ . 255· nllll 

Length of skull fJ'om quadratc to c1l(1 of snout _ _ _ _ _ _ 275. 
Transverse diameter of premaxillaries _______ . _ _ _ _ _ _ 4-6' 
Transverse diameter of skull, at fi'OJlt of orbits _ _ _ _ _ _ (l0' 

Transverse diameter at ends of quadrates ____ . _ _ _ _ _ _ 122' 
Transverse diameter of quadrate at end . _ _ _ _ _ _ _ _ _ _ _ 20' 

A second species of this genus is apparently the JJyposaurlls 
Vebbi~' Cope, which may be called Diplosaurus Vebbii. 

Orocodilus solaris, sp. nov. 

No Miocene Crocodilians are lcnown from the Western lake
basins, and none have been described from the Pliocene of the 
same regions. One species, however, lived in the Pliocene lake 
east of the Mountains, and, as an indication of climate, at least, 
is well worthy of record. The remains preserved indicate an 
animal of moderate size, well protected with deeply pitted bony 
plates, and probably belonging to the genus Crocodilus. 

Measurements of some of the more important remains are 
the following: 

IJength of centrum of lumbar vertebral. ____________ 42' mill 

Vertical diameter of anterior articulation ____ - _____ 25' 
Transverse diameter _ _ _ _ __ .. _________________ .. _ _ 30' 
Vertical diameter of neural canal _______ . __ . _ _ _ _ _ _ _ 11· 
Vertical diameter of' posterior articulatioll _____ . _ _ _ _ 25· 
Transverse diameter _____________________________ 30' 
Transverse diameter of dermal sCllte ____ . ____ . _ _ _ _ 34' 

These specimens were foulld by the writer, in 1873, on the 
Niobrara River in Nebraska. 

Nanosaurus agili8, gOll. et sp. nov. 

The most diminutive Dinosaur yet discovered is represented 
by various portions of a skeleton recently received from the 
Mesozoic deposits of the Rocky Mountains. These remains 
indicate an animal not larger than a cat, and yet apparently 
fully adult. Most of the bones are hollow, and the walls thin. 
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The crowns of the teeth are apparently compressed, and inserted 
in <listinct sockets. The femur has the characteristic third tro
chanter, and is shorter than the tibia. 

'1'he principal dimensions of this pigmy Dinosaur are as 
follows: 

Space occupied by five teeth in lower jaw _ _ _ _ _____ 13' mm 

Depth of jaw below last tooth ___________________ 10' 
Length of femur _________________ . ________ - ____ - - 63' 

Distance from head to middle of third trochanter ____ 25' 
Len gth of tibia _ _ _ _ _ _ _ _ _ ______ . ____ - - - _ - - - __ - - - - 75' 
Least diameter of shaft _____________ - - ________ - - - - 6' 

The geological horizon of this unique fossil is probably 
Jurassic, but possibly in the lower part of the Dakota group, 
which I regard as the equivalent of the Wealden of Europe. 

iVanosaurU8 victor, sp. nov. 

Another small Dinosaur, which may be provisionally referred 
to the same genus, is inuicated hy portions of a skeleton 
found in the same region, and probably at or near the same 
horizon. These remains belonged to a reptile about twice as 
large as the one just described. The bones are equally hollow, 
and the walls very thin. '1'he tibia is much more elongated, 
and slenuer. No teeth were found with this specimen. The 
length of the tibia was about loomm, and the diameter of its 
shaft at the middle 6mm• A metatarsal bone measures 41 mm in 
length. The remains at present known indicate an animal 
about as large as a fox. 

Apatoclon miru8, gen. et sp. nov. 

One of the most interesting specimens hitherto found in the 
Rocky Mountain region, is a portion of a lower jaw with the 
last molar in place. This fossil is widely different from anything 
yet described, and its exact affinities are doubtful. The frag
ment pertained to an animal about as large as a Tapir, and the 
general appearance of the specimen at once suggests the mam
malian type. The tooth most resembles, in form and superior 
surface of crown, that of a typical Suilline. The structure of 
the tooth, however, is different, and the fangs are, in part at 
least, coossified with the jaw. 

This specimen was found near a locality where Dinosaur 
bones were abundant, and it is possible it may belong with 
that group, The jaw, however, is very unlike any correspond
ing jaw of a Dinosaur, so far as now known. This tooth 
measures about 41 mm in length of crown; 20mm in transverse 
diameter, and smm in height. The geological horizon is Lower 
Cretaceous or Jurassic. 
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Heliobatis 1'adians, gen. et sp. nov. 

The most interesting fossil Fish hitherto found in the Ter
tiary of the west is a land-locked Ray, recently discovered in 
the Green River beds of Wyoming. The specimen is in ex
cellent preservation, and shows the characters of the group 
most perfectly. It differs much from recent Rays, and resem
bles most nearly the genus Oyclobat£s of Egerton, from the Mt. 
Lebanon deposits of Syria, which are probably in nearly the 
same horizon as the locality of the present specimen. The 
latter differs from Oyclobatt's in having a much greater number 
of radiating digits, which entirely encircle the body, and sug
gested the generic name. There are also numerous dermal 
defensive tubercles, which are wanting in Oyclobatis. 

The principal dimensions of this rare specimen are as fol-
lows: 

Antero-posterior extent of rays ______ . _______________ 235·mm 

Transverse diameter across scapular arch to bases of rays 75' 
Total transverse diameter ____________ .. _ _ _ _ _ _ _ _ _ _ _ _ 220' 
Transverse diameter of head ____________________ . _ _ _ 82' 
Distance between scapular and pelvic arches_ _ _ _ _ _ _ _ _ 55' 
Length of vertebral at pelvic arch _. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2'6 
Length of vertebral in caudal region _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2' 

Yale College, August, 1877. 




