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A NEW CORYPHODONT FROM MONGOLIA, AND ON
EVOLUTION AND DISTRIBUTION OF PANTODONTA

Coxsraxtin C. Frrrow

(Postie of Paleontology, dcademy of Scences U S, S, R

Corvphodonts spread on three continents of the Northern Hemisphere. Up to the
present, thev have been known trom the localities lying lor apart from one another.
Though represented abundantly in the Upper Paleocene and the Lower Eocene of the
United States of America, some of the coryphodonts have also been found in the Lower
Focene of Europe (Hebert, 1856—1857; Gervaws, 1859: Teilhard de Chardin, 1927
Cailleux, 1945). Besides, a rather large material on Pantodonta was collected by some
expeditions of the Amcrican Museum of Natural History in Mongolia, such as, genus
Eudinoceras (Osborn, 1934} in the Upper Eocene of Irdin Manha, Hypercoryphodon
in the Middie Oligocene of Iren Dabasu (Osborn and Granger, 1932), and the representa-
tive of the new tamily Pantolambdedon {Granger et Gregory, 1934) in the Upper
Eocene of Shara Murun, The Mongolian Paleontological expedition of the Academy of
Sciences of the U, S, S, R. found the remains of smallsized  Pantodont-. {rehacolambda
referred to the new family Archacolambdidac 1n the Lower Focene of Nemegetu depre-
ssion 1n the South Gobi ( Flerow, 1952),

Such geographic and stratigraphic disiribution ndicates that only a small part of
these archaic Mammals is known and probably many new forms of Pantodonta would

be discovered in tuture.

TFragments of lower jaws of Pantodonts found by the Mongolian Paleontological
Expedition of the Academy of Sciences of the U. S, S, R, in 1949 in Hashiato are of
great interest.  They surve as the confirmation of the above supposition of presence in
future of still more new forms of this group. Remains belonging to a small animal like
Coryphodonts — the structure of its teethmake us change a little the view point on the
history of Pantodonta,

Order Pantodonta
Family Coryphodontidae

Procoryphodon gen. nov.

Type:  Procorvphodon primacvus sp, nov. Upper Paleocenc, Hashiato. Mongolia.
Diagnosis:  Smallest Coryphodont.  Lower molars are low, elongated, with length

larger than breadth, W-shaped: wings of V-shaped crescents (triangles) are complete:
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anterior wing of posterior triangles touches posterior wings { protoconid-metaconid) of
anterior triangle in a distance roughly of 1/3 that from metaconid. M. has paraconid,
protoconid, and metaconid approximately of the same height as hypoconid and entoconid.
M3 has protoconid and metaconid a little higher than hypoconid and entoconid; protoconid
has nearly the same height as metaconid (protoconid is equal to metaconid), and para-
conid is rather lower than metaconid; it is well developed in the form of separate cusp.
Anterior and posterior triancles on both teeth are nearly cqual. the posterior triangle of
M being a little narrower than the anterior triangle. Cingulum is strong on the back
parts of Ma and M;, but weak on the {ront and external parts,

Measurements (in mm):

Length of My,——14.7 Length of M 15.8
Height of Ms (crown) Height of M; (crown)
entoconid——7.5 entoconid 6.2
hypoconid 7.3 metaconid - —-8.4
protoconid 8.9 protoconid 9.3
paracibud 5.7

Procoryphodon primaevus sp. nov.

Type: Fragment of left lower jaw with M. and Ma N476-1, Paleontological Institute
of the Acad, of Sci. of USSR,

Locality: Hashiato, Mongolia.
Horizon:  Upper Paleocene.

Material:  Besides the type, there is a piece of right lower jaw with broken Ma and
anterior part of My N476.2, Paleont, Inst. of the Acad. of Sci. of U.S.S.R. Probably
it belongs to the same specimen as type.

Diagnosis:  The same as in genus.

Comparison: Judging from the description and illustrations of teeth, the new upper
Paleocene genus by structure of lower molars is more closely related to the true Cory-
phodonts than to Pantolambda. The last has isolated anterior and posterior triangles,
while Procoryphodon has M, with an incomplete anterior wing of posterior triangle. The
Lower molars of Procoryphodon, are similar to the molars of Coryphodon testis, but
smaller in size. Coryphodonts have a reduction of anterior wings of V-shaped triangles.
Eudinoceras of the Upper Eocene has lower molars more similar to the teeth of the
lophiodont type.
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Fig. 1. Procoryphodon primaevus, genus et specles nov, Fragment of the left ramus of the lower jaw
with M. and M, type, Paleont. Inst, Acad. of Sci. of USSR, N 476-1.

a—superior view: b—outer view) 21 natural size.

ConcLusions ox EvoLtrion anp Ecorocy ofF PaNtoponTa

Coryphodonts of Eurasia form two groups. The first one which is similar 0 the
American representatives includes two genera: a) Coryphodon known in the Upper
Paleocene and Lower Eocene of North America and the Lower Eocene of Europe, b)

Hypercoryphodon in the Middle Oligocene of Mongolia. The upper praemolars (P2, P3, P*)
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with a protocone  from the top of which  two cresis go backward  and forward in the
form of half-moon horns are characteristic of this group.

One genus Eudinoceras referred to the sccond group is specitically Asiatic and dif-
fers  pronouncedly from the American Coryphodonts. 1t is characterized by the simple
conic protocope without crest on the upper praemolars (P2, P, P4).

Archacolambda (Flerow, 1952) of which the upper pracmolars have a simple conic
protocone with one small crest directed forward is close to the last type.  Back crest
is  completely absent, but in its stead there lies  part of cingolum, which is  strongly
developed, has the function of back crest.  Thus the teeth of Archacolambda ook like an

intermediate between the two types mentioned above.

1 2 3
Pig. 20 Last upper pracmolars Py 1 = Pantolambdi-Corypiodon-f peicor phoden Wpes 2 tudinocerds

wper 3— Archacolambdy (vpe, Not s seale,

The tollowing stages can be pointed out in the changes of Tower molars of Pantodonta
during their evolution.

I. Lower molars arc W-shaped, the protoconid and metaconid are much higher
than the hypoconid and entoconid. The wing of triangle is completely developed. The
anterior wing of the posterior triangle comes almost to the metaconid. The  protoconid
is slightly lower than the metaconid and forms a well distinct cusp. On M. the anterior
triangle 1s equal to the posterior triangle, while on M. the posterior triangle is broader
than the anterior one.

I, Lower molars are Washaped. The protoconid, hypocenid, entoconid, and the
crests joining them are low. The height of the hypoconid and entocomid of My 1s
nearly equal to that of the protoconid and metaconid; the protoconid and metaconid of
Ms are a little higher than the hypoconid and entoconid. The metaconid is approximately
cqual to the protoconid. The wings of the V-shaped triangle arc complete; the anterior
wing of the posterior triangle wedges to the posterior wing of the anterior triangle, falling
back 173 from the metaconid. The protoconid is a littde Jower than the metaconid and
forms a distinct cusp. The anterior and posterior triangles of My are cqual. Ot M:
the posterior triangle is a litle narrower than the anterior triangle. The anterior
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crest of the posterior triangle is plane concave and has the same bend as the posterior
Procoryphodon.

II. Lower molars are W-shaped. The protoconoid, metaconid, hypoconid, entoconid
and the crests joining them are high. The protoconid and metaconid of My and Mj are
rather higher than the hypoconid and entoconid; the metaconid is the largest. The
reduction of the anterior wings of triangles begins. The anterior wing of the posterior
triangle is not up to the posterior wing of the anterior triangle and has an end nearly
against the middle of it. The paraconid is much lower than the metaconid and does not
form a distinct cusp. The anterior wings of triangles are much weaker and lower than
the posterior ones (protoconid-metaconid and hypoconid-entoconid). The anterior crest
of the posterior triangles is strongly concave in plane, more than posterior: that is why
the posterior triangle is much narrower than anterior——-- Coryphodon.

IV. Lower molars with the transverse crests are close to the lophiodont type. On
M: and Mj the protoconid and metaconid are almost of the same height as the hypoconid
and entoconid. The anterior wings of triangles are preserved only in the form of slightly
distinct rudiments-—— Eudinoceras.

Thus the gradual change of lower molars is observed; the anterior wings of triangles
are reduced to take the place of the Washaped teeth. They become of the lophiodont
type. As Simpson(1929) suggests, Pantolambda cannot be a direct ancestor of Coryphodon.
Direct ancestry is impossible for, while it would form a suitable basis for the coryphodont
dental specialization, Pantolumbda does not show any actual beginning of this advance.

The discovery of new genus from Mongolia quite confirms Simpson’s point of view.
We can consider that Procoryphodon is closer to the ancestor of true Coryphodon than to
Pantolambda, in spie of the fact that the first two were contemporaneous. Probably in
Asia this early type survived longer. While in North America true Coryphodonts already
appeared, the archaic type was still present in Mongolia.

On the base of some data of evolution of teeth and feet of Pantodonta the following
supposition of their changes of living is introduced.

I. Pantolambda and other archaic terrestrial omnivorous animals with digitigrade
forefeet and semiplantigrade hindfeet.

II.  Procoryphodon and early Coryphodon (C. testis type). Foot-digitigrade, gradual
transition to semiaquatic living taking place; plantivorous animals feeding more and more
on aquatic plants (in more late Coryphodon).

. M. Eudinoceras and Hypercoryphodon———semiaquatic  mammals, feeding on
aquatic plants (the same as in the case of tapirs),

DistriBUTION OF PANTODONTS

Up to the present Pantodonts have been known only from North America and only
the representatives of genus Coryphodon have been found in Europe: England, North
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Fig. 20 Fast Tower molars (Mo, superior and outer view, 12 -Lantolambda: 3, 4 ~Procoryphodon;
5.6 ~Corvphodon: 7.% —Fudinvceras, Natural size.

France, Beigium (Owen, 1946: Hebert, 1856—1857; Gervais, 1859: Teilhard de Chardin,
1927; Cailleux, 1945). For the last 30 years some original groups from the order Pantodontu
have been discovered in Mongolia by the Central Asiatic expeditions of the American
Museum of Natural History and the Mongolian paleontological expeditions of the Academy
of Sciences of the U.S.S.R. Asia as well as North America is abundant with representa-

tives of this order.  Bur it is nccessary to notice that the paleontological research of the
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American coniinent was conductad on g larger scale than that on Asial
fossil mammals of America are betfer known than the Asiatic ones.

That is why e

It mav be supposed

that a grear number of species of Pantodonta would be discovered in Asia and it is quite
probable that Pantodonts are richer n Asia than in America. Pantodonts so far found
are distributed in the following way:

The distribution of pentodonia so tar found may be tabulated as follows:
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As may be scen from the above iable Asia and North America cach has a locu!
complex of pantodonts. This complex conasis of endemic genera and even ramilies.

in



&0 VERTEBRATA PALASIATICA ' Vol, 1

other words, on both continents pantodonts developed in quite different phyla independent
of one another for a very long time. The contrary is the case with Europe, where as
shown in the table, representatives of Pantodonts closely related to American genus
Coryphodon were found. They differ from the American Coryphodon only in that the
latter 1s taken as a different species, It is charactenistic that European Coryphodonts
(Coryphodon eocenus R. Owen, C. croydonensis Newton, C. oweni Hebert) were found
in England, North France, and Belgium.

The similarity of the American and Europcan coryphodonts and their considerable
difference from the Asiatic form prove that in Late Paleocene and carly Eocene Europe
was joined with North America through Greenland and Iceland besides Asia which at
that time was separated from Europe. West Europe was isolated from its castern parts.
That is why coryphodonts could not invade far to the East. Undoubtedly more late
junction between North America and Europe also wok place and it was closer because
Brontothers found in Europe are more similar to the American forms than to the Asiatic;
they join with them just the same as coryphodents in general genus (genus Menodus).
Undoubtedly this more late connection spread rather far to the East as the remains of
brontothers were discovered on the Balkan Peninsula. Brontothers did not spread far
to the East and Oligocene faunas of Kazakstan have already the forms similar to the
Mongolian and Chinese ones.  All this confirms the presence of large separation hetween
Eurepe and Asia in Eocene and Oligocene.

To a considerable extent the distribution of Dinocerats shows the same.  They are
known in Palecocene and Eoccne of Mongolia and North America, but completely absent
in rather well-studied, correlated heds of Europe.

In this casc, such distribution can be explained by the facy that Dinocerats; the origin
of which is in Asla, separated in Palcocene and Eocene from Europe, migrated to North
America through the Bering Sea. They formed therc a specific independent phylum
without invading into Europe and became extinct in the end of Eocene,

As to the place of origin of all pantodonta, this question is still under discussion,
The presence in Asia of archaic forms of this order—Upper Paleocene primitive Procory-
phodon and Lower Eocene Archacolambda—makes us suppose that at any rate there
must have happened very early separation and independent evolution of this group in
Asia and America.
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