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ON THE CARNIVORA FROM LOCALITY 1
OF CHOUKOUTIEN

By Pei Wen-cHunG

INTRODUCTION

The material described in the present Memoir has been obtained in the course of the
excavations made by the Cenozoic Research Laboratory of the Geological Survey of China in
the Sinanthropus site, or Locality 1, of the Choukoutien fossiliferous deposits, during the years
of 1927-1933. The collections of 1932 and 1933 are not yet entirely unpacked, but according
to my field examination, only a few specimens of the Carnivora group would require a special
examination. One half, at least, of Locality 1 deposits is still untouched and will be excavated
in the coming years. If, as it has to be expected, this further work leads to supplementary
discoveries, these will be described in a subsequent fascicle of the same series in Palzontologia
Sinica.

Closely associated topographically with the Locality 1 are the so-called stalagmitic “*Cap”’
preserved on the top of the Choukoutien hill a little south of the Sinanthropus site, and the
loess-ke deposit filling the **Upper Cave™, above Locality 1 itself.! Both have been excav-
ated by me in 1930, 1931, 1933 and found to be fossiliferous. Because the fossils from the
““Cap”’ are possibly of the same age as those collected in the Main Deposits, their descrip-
tion has been given here (vide infra). The fossils from the Upper Cave, on the contrary,
because they look much younger geologically, will be studied later.

The geological age of the Locality 1 deposits, and more generally of the entire Chou-
koutien formation proper, is actually regarded as Lower Pleistocene (Upper Polycene of Dr.
Grabau®) as a whole, because no substantial faunistic change has been detected so far between

1 vide Black, Teilhard, Young and Pei, 1933.

2 In the present paper we keep the way of calling the Choukoutien formation **Upper P&l}z:ne" as in
Young's Memoir on the Artiodactyles. But we must observe that this usage is somewhat question-
able; for in Dr. Grabau's views, the Polycene should end at the beginning of the Europ glacia--
tions, that is, should not be extended above the English Forest Beds. But, so far, it is not possible
to prove that the Choukoutien beds do not correspond to some later times; and we suspect that they
might even correspond with the Mindel glacial or Mindel-Riss interglacial period of Europe (Black,
Teilhard, Young and Pei, 1933).
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the base and the top of the sediments. Such changes, however, have to be expected, and
even are suspected, on the basis of possible evolution to be observed in the culturél levels.
For this reason, special attention has been given here in reporting the exact levels from which
the described fossils have been collected. The classification of the stratigraphical layers for
Locality 1 is the one already elucidated in several earlier publications (vide Teilhard and
Young, 1929, and Black, Teilhard, etc., 1933).

The fossiliferous deposits of Choukoutien were discovered in 1921 by Dr. J. G. An-
dersson of Sweden, who was then undertaking an extensive research work on the Cenozoic
in North China. In the following year Dr. Otto Zdansky started excavating the site of
Locality | and brought a large amount of mammalian fossils to the Palzontological Labora-
tory of Upsala. Six years later his elaborate work on the Choukoutien mammalian fauna

was published,! but in this monograph only eight forms of Carnivora were recorded.

Since 1927 a systematic study and excavation of the site has been carried on by the
Cenozoic Laboratory of the Geological Survey of China. During these five years the number
of the “collected lossils has been greatly increased. In the Carnivora group alone, 21 new forms
unknown or not determined by Dr. Zdansky have been gradually discovered. And the
others, which were already known, are now represented by much better specimens allowing
a better determination. Determining the new type and revising the old ones is the task
undertaken here. The necessity of this study will be readily appreciated by the mere inspec-
tion of the following table giving the complete list of the Carnivora actually recognized in the
locality compared with the form known and named by Dr. Zdansky.

Fossil Carnivora actually recognized Determination by Zdansky
in Locality 1. in 1928.

Canis Iupus L. ceeeeiiiinrieiienerieeeereceieseesieerissnassnsensonsen X

Canis lupus var. variabilis Pei (var. nov.) ..cc.ccceevvrisiiecniennennns Canis cf. dingo Blumenb.

Canis cyonoides Pei (sp. nov.) ......... ereansens

Canis (Nyciereutes) sinensis Schlosser ...e.uevueueeesssevrnernnnraones

Vulpes cf. vulgaris L. covceirveeereeiiiiierecinieieereneeneernrenneenns X

Vulpes cf. corsac. Pallas ................. aeterrererresetrreruesanennanan X

Cyon alpinus Pallas

Canidae indet

1 vide Zdansky, 1928.
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Fossil Carnivora actually recognized Determination by Zdansky
in Locality 1. in 1928.

Ursus angustidens Zdansky .c.cecveuverieriererineinnsssorsnonmonneiens Ursus angustidens Zdansky

Ursss arcfos L. coveenennnnne, ... Ursus arctos L.

Ursus speleus. Blumenb. var. X

QATIOPES  coviiieeeei s et e e e e e e e s s enens X

Meles leucurus Hodgson ..vevevvuereereenns . 4

Mustela cf. sibirica Pallas ci.uiicueiveeicenniienisencniirensrnenes .4

Mustelr Sp. veeiericiieniieereeraerrer et ierer e e e ress ot s anaens X

Gulo sp. v s e X

Luira melina Pei (sp. nov.) «cevveereenennnns reereesenasieeririsanes X

Hyene ultime Matsumoto X

Hyene sinensis OWEN v..veveeneresierrieriosencrisresossanssinsmnsnnse Hyena sinensis Owen

Hyena zdanskyi Pei (sp. nov.) ....cvevvimeeeinnieiinninninenenes ST, X

Machairodus sp. Zdansky ...ccoevvvvinmiiiiirinriineieiesieneenen Machairodus sp.

Felis cf. Higris L. cvvvieviiiirieriiniicennmcincrencensissannensenannes X

Felis youngi Pel {sp. nov.) ceevericrnriesnnieiiennnnens X

Felis cf. pardus L. couueiirenccrinncsiirinioresnosicrssesnssssionianens Felis aculidens Zdansky

Felis sp. 1. ververeriiciiicveeitncerssnenianees recrasesnres oo X

Felis feilhardi Pei (sp. nov.) .... . ..

Felis sp. 2. evreenreirecsenrietisnnsie s sairsrssassan e nssasanendh

Felis cf. microtis M.-Edwards .....cccneereenvniererennerrcnenens ..Felis sp.

Cynailurus sp.  covervanecronnns meseenerens tenervuresaasseneierieriraane 2Felis sp.

For the completion of the present work Iam much indebted to a number of (riends,
and | wish to express to them my warmest thanks.

To P. Teilhard de Chardin for the personal assistance he gives me with his wide
knowledge on the Cenozoic geology. To Dr. W. H. Wong, the Director of the Survey, for
entrusting me with the field work of Choukoutien since 1929 and for asking me to describe a
part of the collected material. To Dr. Davidson Black, the Director of the Cenozoic La-
boratory, for having kindly and constantly directed me both in the field and in the Laboratory.
To my Professors A. W. Grabau and J. S. Lee for the fundamental training 1 received
from them in geology and palmontology. To Dr. V. K. Ting for his repeated encourage-
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ment and advice. To Dr. C. C. Young, my associate and friend in the field and in the La<
boratory for constant help. To Dr. B, Bohlin and to Mr. M. N. Bien, my field collaborators,
for their aid in collecting the materials.

To Dr. W. Granger of the American Museum of Natural History and to P. E. Licent
of the Musee de Huangho et Peiho in Tientsin for their kindness in giving me access to their

valuable collections.

For the preparation of the specimens and the printing of my manuscript, as well as for
the sketches and the photographic plates of this Memoir, 1 have been also greatly helped by
Mrs. O. H. Gowen of the Department of Anatomy of P.U.M.C.; by Mr. T. C. Chow of the
Survey; by Mr. L. P. Chia of the Cenozoic Laboratory; by Messrs. K. H. Hsu and S. C. Li
of the Survey; by the Photographic Burear of the P.U.M.C.; and by Mr. 5. Y. Wang, artist
of the Geological Survey. To all of them 1 wish to acknowledge my sincerest gratitude.

DESCRIPTION OF SPECIES
Order CARNIVORA Gray
Family CANID.A Gray
Sub-family CANIN.AZ
Genus CANIS L.
Canis Iupus L.

Pl 1, Fig. 1.

This species of Canis rather uncommon in the Choukoutien deposit, is represented by
three incomplete skulls, a broken upper jaw with P*—M?, six broken mandibles with more or
less number of teeth, ten isolated M* and nine isolated M,.

DESCRIPTION
Skuli.

Although partly broken, either posteriorly or anteriorly (PL 1, Fig. 1) the collected
skulls can be fairly well studied. Compared with the living Canis lupus L. from Manchuria

and Mongolia they look slightly smaller. Otherwise the cranial characters are exactly the
same and therefore do not need any special description.
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Upper teeth.

P!—P2, entirely wolf-like.

P* (upper carnassial), distinctly longer than M*+M2. Antero-external corner of the
protocone of the tooth protracted forwards. Deuterocone rather anterior in its position.
Frontal border strongly concave. The three latter characters are not observed on the wolf
of Mongolia and Manchuria used for comparison, but judging from Miller’s figure (Miller,
1912, p. 310, Fig. 61) they occur on the European wolf.

COMPARATIVE MEASUREMENTS (in mm.)

Canis lupus L. 4 Canis chihliensis Zdansky
i
Recent Fossil from 1
Choukoutien
Europe'| Man- | Mongo-| Skull Skull | Nihowan (form typique)® Huailaihsien”
churia? lia® (Pl | .
Fig. )
P*  length j| 24.0 24.0 24.4 238 ' - 22.0 23.0 24.0 23.9
breadth { 11.0 9.8 10.0 9.5 - 7.0 8.0 7.0 13.8
M?! length 1 16.5 16.0 15.2 4.8 | 153 ‘ 15.0 15.0 15.0 16.6
breadth || 20.0 19.1 17.5 18.2 | 19.5 19.0 20.0 19.0 22.0
M? length 8.5 9.0 9.0 9.1 8.8 E 8.0 8.0 8.0 9.4
breadth || 14.5 12.5 11.2 122 12,0 12.0 11.0 12.0 15.1
M; length || 26.0 26,9 26.3 26.3% ; 25.7% | 23.0 27.0 25.0 -
breadth || 10.5 10.5 11.0 10.2 9.6 - - - -
M, length {j 12.0 11.8 10.5 11.5 10.5 i0.0 13.0 11.0
breadth || 7.5 9.0 8.2 8.3 7.6 (- - - -
M. length | 50 | 50 | 5.4 I - - -
breadth 5.0 5.0 5.4 - - - - -
1 After Mivart (Mivart 1890, p. 17).
2 Cat. No. 454
[o}
3 Cat. No. o3
4 Specimen 30:8:6
5 Specimen 1929: m4d.
6 After Teilhard and Piveteau (Teilhard and Pivetean 1930, p. 36).
7 After Zdansky (Zdansky 1924, P. 11},
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M, slightly variable in shape and in size. The metacone is smaller and lower than
the paracone. Protoconule well developed with the exception of two specimens in which it
is rudimentary. Metaconule prominent. Hypoconal ridge well formed and never distinctly
subdivided by a furrow.

M?, of a common wolf type, except that the metacone is almost as large as the

paracone.

Lower teeth.
Premolars (P,—P,) of a common wolf type. P, is relatively short and thick; a useful,

differential character from Canis cyonoides Pei (vide infra).

M, (lower carnassial), very constantin size and in character. Shape "not specially
elongated. The endoconid, though smaller than the hypoconid, is well developed in com-
parison with Canis cyonoides. A small accessory cusp (hypoconulid) is occasionally de-
veloped between the metaconid and the endoconid.

M., slightly elongated in shape and with three distinct cuspa.
HORIZON AND LOCALITY: Upper Polycene of Sinanthropus site at Choukoutien;

Layers: 5, 9 (Carnivora layer) and Lower Cave. Cat. Nos. C.L.G.S.C. C_IE:}-‘)-B
_ <
C1325 °

COMPARISON

As observed above, the here described form is hardly distinguishable from the living C.
lupus of North China, Manchuria, and Mongolia. The slight differences, observed in the
shape of its upper carnassial and molars, and its rather small size do not seem to reach the
grade of a specific distinction. From Conis lupus var. ooriabilis Pei (vide infra pp. 13-18)
it differs by a decidedly larger size; and from C. cyonoides Pei (vide infra, pp. 18-21) it can
be separated by a series of clear features: premolars more elongated; metaconid stronger and
heel less cutting at M;; M, more elongated; metaconule larger at M', etc.

Within the Choukoutien area, all the Canis remains so far collected outside of Locality
1, e.g. in Localities 6, 3 and 9, have to be referred not to this typical wolf, but to its variety
variabilis.

In North China, the genus Canis is probably not recorded, so far, before the Nihowan
times, since C. anionii Zdansky and C. chihliensis Zdansky seem to have been found not in
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the true Hipparion red clay, but in Sanmenian deposits (vide Zdansky 1924). C. anfonii is
a very special type, characterized by a quadratic shape of M? and a relatively large M2 In
the type specimen of C. ch‘ihliensis which was collected in Huailaihsien, not far from Nihowan,
the carnassial seems to be shorter, as compared with M!+M?, and M?is larger and transversely
more elongated than in a true wolf (vide measurements on p. 11). The dogs described under
the same name (C. chihliensis) from Nihowan by Teilhard and Piveteau are, on the contrary,
very much wolf-like and possibly identical with C. lupus variabilis of Choukoutien (vide
infra).

A true wolf occurs in the Upper Pleistocene (Sjara-osso-gol sands) of Ordos (vide Boule

and Teithard, 1928).

Canis lupus var. variabilis Pei (var. nov.)
Pl {, Figs. 24, Plate I, Figs. 1, 3 and 4.

1928 Canis sp. cfr. dingo Blumenb., Zdansky. Die Saugetiere der Quartarfauna von Choukoutien.
Palezeontologia Sinica, Ser. C, Vol. V, Fasc. 4, pp. 27-30, Taf. 1, figs. 59 and 60; Taf. II, figs. 1
and 2, 1928.

1930 Canis sp. Young. On the A ins from Chikus} near Choukoutien. Paleontologil
Sinica, Ser. C, Vol. VII, Fasc. 1, pp. 7 and 8, PL 1, figs. 1 and 2, 1930.

Nyctereutes being excepted, the present form is the most common type of dog found in
the Sinanthropus site at Choukoutien. No less than eight partly broken skulls, 37 broken
maxille, 198 mandibles and numerous isolated teeth and skeletal bones are present in our
collection.

DESCRIPTION
Skull .

The skull differs from the correspondent part of a common wolf by the following
characters: size smaller (about 175.0 mm for the total length of the skull), muzzle more slender;
sagittal crest weak or absent.

Upper Teeth.

In spite of the relatively small size of the skull, the upper teeth (11—M?) are scarcely
smaller than in a living Manchurian wolf. P?, rather simple, with a singular posterior accessory
cusp. P* (upper carnassial) rather elongated. For 63 specimens its length ranges between

1. Specimen K16:29:8 which is one of the largest in our collection.
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2Z and 24 mm and its breadth between 10 and 8 mm,. the ratio length-breadth ranging from 2.4
to 2.07. Deuterocone weak or distinct, and situated anteriorly, or posteriorly, or on the
same level with the protocone. Antero-external corner of the protocone sometimes projecting
anteriorly and sometimes gently rounded. M?, variable both for the general shape (small and
narrow, or on the contrary large and expanded, vide PL |, figs. 2-4,) and for the characters of
the cusps: metaconule strong (PL. 1, fig. 2) or indistinct (Pl. 1, fig. 4); hypocone not (PL. I, fig.
2) or slightly subdivided (PL 1, fig. 4). But these differences occur irregularly and indepen-
dently so that they are apparently individual. Two specimens however show more divergent
features: metaconule very indistinct, paraconule absent, hypocone subdivided into two parts.
But since they are right and left maxillee found from the same level (Carnivora Layer) they
belong possibly to the same but abnormal individual. M?, variable in shape: either elongated
11.5%x7.2 mm, vide Pl |, figs. | and 2) or quadratic (10.6 x 8.4 mm, vide Pl I, fig. 3}—
its posterior border being as usual variably shortened or excavated (vide PL 1, fig. 4).

Lower Teeth.

As it is generally the case in Canidee, the lower premolars of this form have or have
no posterior accessory cusp (metastylid). For instance, on 17 lower jaws the cases are as
follows: no posterior accessory cusp on P, nor on P,, 5 specimens; posterior accessory cusp on
both P, and P:, 3 specimens; posterior cusp present on P, but absent on P,, 12 specimens.

M, (lower carnassial) as in a wolf. The size, taken on 50 specimens, varies from 21.0
x8.5 mm to 25.0x9.3 mm. Accessory cusp between metaconid and endoconid present or
absent. Hypoconulid weak or absent.

M,, with trace of the trigonid but generally without a distinct endoconid (a trace of it is
only recognizable-en-12 out of 59 observed specimens). Shape more or less rounded or
elongated. The dimensions of the rounded type vary from 9.0x7.3 mm to 10.2x8.2 mm for
10 specimens observed; and the dimensions of the elongated type from 9.6 x6.4 mm to 11.4

% 7.5 mm for 32 specimens.

M,, much reduced. A single main cusp generally prominent, followed by a weak
posterior cusp on a few specimens. : :
Shape of the lawer jaw.

As cdlearly expressed by the table below (p. 17) the mandible is much shorter than in a

wolf. Two types are recognizable: & shorter one with crowded premolars; and a longer one
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with well spaced anterior premolars. A rather long diastema between P: and Pu is however
rather constant and possibly characteristic of this form (vide PL I, figs. 3 and 4).

The lower border of the mandibular bone generally is slightly concave. But of some
specimens it is strongly convex as in a dog (Fig. 1, A). In the case of an old individual, the
ramus becomes thicker along the alvedlar border; but its shape remains essentially the same

(Fig. 1,C).

‘\v—‘——,—;—-/

Fig. 1. Mandibles of Canis lupus var. oariabilis Pei (var. nov.), = 1/1.
A, with the curved lower border of mandible;
B, with tecth greatly worn down;
C, with the mandibular bone shallow and thick.

An interesting fact noticeable on the jaws belonging to old individuals is a peculiar
wearing-down of the whole tooth row, suggesting for this form an omnivorous diet, as in

Nyctereutes.
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In one specimen the mandibular bone is exceptionally thick and shallow (vide Fig. 1,
C); but the carnassial is exactly the same as in the common type.

MEASUREMENTS (in mm)

Broken skull A.
Length from the inter-orbital region to the occiput ..voveeenenina... 94.0
Interorbital breadth (minimum) <. ceeviinerevnecieniiieiiaeaea., 31.5
Maximum breadth of brain €ase «seeecevsieecacniisnnsentananees 55.0
Maximum depth of brain case .....cveviiiieiiieniieeiiiiiien.. 54.4
Length and breadth of M* ..unevaneinivininaa., veeees13.0and 160
Broken skull B.
Lengthfrom P to M2 onniii i ittt iiensaans 100.4
Lengthfrom P to P* ooeienn s e 65.4
Palatal breadth between M . ... it it iiiiiiennanna. 27.0
Breadth of muzzle at the middle portion of M? ....vveeeennnnnenn.. 32.0
Length and breadth of P4 . ovovrvinviiiiviienineinnnnas 20.5and 10.4
Lengthand breadth of M. .. noviineiiiiinniciaan, 10.0and  10.1
Length and breadth of M?. ... ivviiiiiiiiiaiiiaaa., 10.0 and 7.3
Broken maxilla 1.
Length from I' to MP. e v eecnneeaianeeraennens e, 105.5
Lengthfrom "to PP ool Creseieneaaa 66.0
Length and breadth of I'. ..o viinniiinniei e 6.0 and 4.4
Length and breadth of .. .... esa e et satataacnnn 6.3 and 6.0
Lengthand breadthof Poovoioiiiiiieiiiiiiiiiiinanans. 8.2 and 6.5
Lengthand breadthof C ..covviniininircniinnnnnn.. 1.0 and 7.0
lengthand breadth of P¥ oiiiiiiiioiieirreeriiiennn.. 7.0 and 5.0
Lengthand breadthof P2 ... .ovvineiiniiiniiiinnan.. 13.0 and 5.1
Length and breadth of P? . oeevininiiiinriniiieninnnne 14.5 and 6.1
Lengthand breadth of P* .. ceteviiviiiniieeiennnan.. .- 230 and 110
Lengthand breadthof M. ... iiiiiiiiiiiniiiinnans 145 and 18.0
Lengthand breadthof M2 ..uvvevinniiinnrininninnnnns 8.0 and 6.4
Three broken maxillee.

X. Y. Z.
Length from Fto PPeveiiinineniinniieniinnnnen 66.0 64.4 67.2
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THREE MANDIBLES

Specimen in FL, II, Specimen in PL II, spe.‘f;men mPLIIL
* " figs. 4a and 4b figs. 3a and 3b figs. 1a and Ib
Length from L to condyle (27 X O
Length from I to M; 98.5 s | ...,
Length from C to P, 65.0 61.0 53.5
Length and breadth of P, 5.5 and 4.2 62a0d40 | .....
Length and breadth of P, 105 and 5.0 11.6 and 5.0 10.4 and 6.4
Length and breadth of Py 12.0 and 5.0 13.0and56 | .....
Length and breadth of P, 13.4 and 6.2 14.8 and 6.4 13.5 and 6.0
Length end breadth of M, 24.0and 9.5 24.2 and 9.1 22.0 and 8.3
Length and breadth of M, 9.8and 7.2 11.0 and 7.6 9.3 and 6.6
Length and breadth of M B 45 and 45

HORIZON AND LOCALITY: Upper Polycene of Sinanthropus site at Choukoutien.
Layers 3, 4, 5, 6, 7, 8, 9, Lower Cave and Kotzetang Cave. Most abundantly in Lower
Cave and layers 8 and 9 (Carnivora Layer). Cat. No. C.L.G.S.C. r(lz63_8 — .IC658 .

VALIDITY OF THE NEW VARIETY AND COMPARISON

Although no sharp line can be traced between the above described Canis and a true
C. lupus, the marked differences found in the size, and in the cranial characters, seem to be
sufficient for creating, at least, a new variety, Canis lupus variabilis for the Choukoutien
Locality | small wolf, inasmuch as (vide supra) the same animal occurs in Localities 6, 3,
and 9.
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As noted above, we also feel inclined to separate from the type of C. chihliensis
Zdansky, the specimens from Nihowan attributed to the latter species by Teilhard and
Piveteau, and t% refer them to present Choukoutien form. By their strong carnassial teeth
and their small size, the Nihowan wolves differ from C. chihliensis as described by Zdansky,
but correspond closely to our C. lupus variabilis." On the skull of the Nihowan wolf (vide
Teilhard and Piveteau, 1930, Pl XIX, fig. 1a), as in our Canis lupus variabilis, the sagittal
crest is not very strong.

To Canis lupus variabilis, have possibly to be referred, in addition, the specimens
described by Zdansky (vide Zdansky 1925 and 1927) from Chiamusu (Zdansky, 1927, pp.
6 and 7) and from Changchibhsien (Zdansky, 1927, p. 10).

Any close comparison with the Dingo (Canis dingo Blumenb.), as suggested by
Zdansky, does not seem geographically probable and would be difficult to prove, since the
Dingo is too much a typical dog for being racially identified by a few osteclogical or dental
features. From the Dingo the Choukoutien form differs, in any way, by its wolf-like carnas-
sial tooth, although some dog characters might be recognizable in the shape of skull and of
the lower jaw.

Canis cyonoides Pei (sp. nov.)
Pl 1, Figs. 5and 6; PL 11, fig. 2.
In addition to the two above described form of Canis lupus, a rather exceptional type of
wolf is found at Choukoutien, which we regard as a distinct species, althongh itis only re-
presented in our material by the anterior part of a skull, with the lower jaw in connection

(type specimen), and a small series of minor specimens: 9 fragmentary mandibles, six isolated

M! and six isolated M,.

DESCRIPTION

Skull and mandible (vide Fig. 2).
The skull, slightly compressed, is broken posteriorly (Fig. 2 and PL 1, fig. 5). The
right zygomatic arch, a part of the brain case, and both maxillee (showing th;: right P~—M?

1 The Nihowan C. chihliensis var. palmidens T. and P. would cor d with our speci shown
in Fig. 3 on PL 1V, and the Nihowan C. chibliensis var. minor T. and P. with our specimen in
Fig. 1, A.
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A, lateral view of skull and mendible;

Fig. 2. Canis cyonoides Pei (sp. nov.)
B, palatinal view of skull;
C, top view of mandible.
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and the left PP—M?} arepreserved. On the mandible (Fig. 2 and PL 1, fig. 6, PL 1I, fig. 2)
P,—M: of right side and P.—M: of left are present. Judging by the slender shape of the
mandibular bone and the sharpness of the teeth, the specimen belongs to a still young, but
mature, individual. This condition may partly account for the size, which in spite of the
strongly built teeth, is remarkably small.

Upper Teeth.

P?, with a strong parastyle and another small accessory posterior cusp above the
cingulum.

P?, longer than M'+M? Deuterocone rudimentary and set in a rather anterior
position.

M, with strong protocone; paraconule and metaconule remarkably weak; hypocone
flat. On the type specimen and 3 isolated specimens, the cingulum is practically non-existent
between the anterior part of the hypocone and the protocone.

M2, with metacone a little smaller than the paracone and with a protocone relatively
strong.

Lower Teeth.
P,—P,, somewhat more elongated as in C. lupus.

M., highly characteristic by the sub-trenchant shape of the heel; the hypoconid forms a
prominent cutting edge and the endoconid is reduced either to an inconspicuous ridge (type
specimen), or to a very weak cusp.

M., more rounded than in C. lupus of the same locality, but with a strong protoconid.

M, rounded and bicuspid; the side cusp is very small.

MEASUREMENT (in mm. )
Mandible (type specimen).

Length measured from P, to the condyle .......... P L X 1
Length measured from the hind border of M, to condyle....... crene....32.3
Depth of the ramus measured behind M,.......... tesseeranasnssansal’d2

Depth of the coronoid process, measured from the highest point of the
coronoid process to the lower border of the jaw bone............42.4
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UPPER TEETH

Specimen Left side of the type specimen Isolated tooth
Tooth = ©ops I M! M2 Mt
Length 12.1 20.9 13.0 7.0 12.2
Breadth 5.1 7.3 ) 15.1 9.6 14.6

LOWER TEETH

Specimen Left side of the type specimen Isolated tooth
Tooth Py P, M, M. M, M,
Length 1.0 12.5 23.2 9.0 4.8 21.0
Breadth 5.0 6.0 8.5 » 6.7 4.4 7.8

HORIZON AND LOCALITY: Upper Polycene of Sinanthropus site at Choukoutien.
The type specimen was collected from the Lower Cave; and the isolated teeth were partly
found in Layer 9 (or Sinanthropus Locus C) and partly in Lower Cave. Cat. No. C.L.G.S.C.

~c___ €
C.15%6 T 1535

COMPARISON

As expressed by its specific name, C. cyonoides: the here described Canis, although
clearly distinct from a Cyon by its dental formula (M, present), the preservation of an endo-
conid on M, and the size of the hypocone on M!, shows a distinct convergency to the Cyon
type by the cutting shape of the heel of lower carnassial, the reduction of the metaconule and
the cingulum on M!, and the highly trenchant general shape of the teeth.

For the same reasons, it stands clearly apart from any living or fossil wolves known in
China.
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Fig. 3. Four views of a skull of Conis {Nyctereutes) sinensis Schlosser, x 1/1.

Ser.
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Canis (Nyctereutes) sinensis Schlosser

PLIIL figs. 1, 2, 4, 5, 6, 8 end 10; PL. 1V, figs. 1-3.

Antilopen. Abhandl. Bayer. Akad. Wiss. Miinchen, Bd. XXII, pp. 24-25, Tal. I, fig. 6.
1927 3Vulpes sinensis Schlosser, Zdansky. Weitere Bemerkungen iiber fossile Carnivoren aus China.
Paleeontologia Sinica, Ser. C, Vol. IV, Fasc. 4, pp. 8-10, Tal. I, figs. 8-9.

1903 Vulpes sinensis Schlosser. Die fossilen Sugetiere Chinas nebst einer Odont hie der

1930 Canis ( Nyctereutes) sinensis Schlosser, Teilhard and Piveteau. Les ife fossiles de Nihowan
(Chine), Annales de Paléontologie. T. XIX, Paris, pp. 8895, Pl. XVII, figs. 1-3; Pl. XVIII, figs.
2,3,5, et5a.

With the exception of Hyena, Canis (Nyctereutes) sinensis Schlosser is the most
abundant Carnivora in the Sinanthropus site at Choukoutien. But the complete specimens
are rare. A single skull is fairly complete and a few mandibles show a complete tooth row.
Nevertheless, using some ten incomplete skulls and numerous fragmentary lower jaws, a

complete review of the cranial and the dental characters is possible.

9, 2, 4w

Fig. 4. Brain case of C. (Nyclercutes) sinensis Schlosser. x 1/1. A, supra-orbital sulcus.

DESCRIPTION
Skull.

The skull (Fig. 3 and Pl. Ifl, fig. 1), slightly smaller than the Sanmentan Nihowan
specimens (vide infra), is distinctly larger than in the living C. (Nyciereutes) procyonoides Gray.
But the general shape is typically the same, including the thick and low sagittal crista, and the
wrinkled surface of the parietal bones. Between the palatal incisure, the palatal bones extend
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backward as far as 4.5 mm behind M? a very characteristic feature according to Huszley
(Huzley, 1880, p. 274).

’ Brain case (Fig. 4) narrower and higher than, for instance, in the common
fox. By this character and by the way in which the cerebral hemispheres, after expanding
rapidly just behind the supra-orbital suleus (Fig. 4, A), are tapering off posteriorly, the
Nyctereules have, according to Huxley (Huxley, 1880, pp. 245-248), to be separated from the
Alopecoid and put into the Thooid group. The same conclusion is supported by the presence
of the frontal sinus, easily observed on our specimen.

Mandible.

Amongst a series of Canis mandibles, a Nyclereutes lower jaw is immediately located
by the presence of a subangular process or lobe at the posterior end of the horizontal ramus.
Although always recognizable, this lobe is subject to great variation. For instance, a very
strong Iobe is observed on the rather small jaw 30:12:1 (Fig. 5, A, and PL III, fig. 5). On
the contrary specimen 29:19:29:C (Fig. 5, B, and PL 1iI, Tig. 2) is scarcely lobated. Distinct
inflections of various shapes or grades are observable along the lower mandibular korder on
specimens 30:24:4 (Fig. 5, C and PL. 1V, fig. 3) and 9:62:34 (Fig. 5, D and PL 1V, fig. 2).
In connection with this unequal development of the subangular lobe, the lower border of the
horizontal ramus is eithier straight (P1. 1V, fig. 1), concave (Pl III, figs. 4 and 5; PL 1V, fig.
2), or convex (Pl 1V, fig. 3).

The same variations occur in C. (Nyclereutes) procyonoides, judging from Mivart’s figures
(Mivart, 1890), and from the specimens collected in the early historical site of Anyang
(vide infra).

Upper Teeth.

Incisors, canines, and anterior premolars as in common Canis; not so slender as in

Vulpes.

P?* (upper carnassial), of a typical microdont type, that is distinctly shorter than M + M?,
low crowned and massive. Deuterocone large and distinctly separated from the protocone, or
small and indistinct. The cingulum and the commissure in front of the protocone are also
variable without any relationship with the size of the deuterocone. When the deuterccone and

the frontal cingulum are strong the contour of the tooth becomes strongly asymmetrical.
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Fig. 5. Mandibles of Conis {Nyciereules} sinensis Schlosser, x 1/1.
M' and M2, broad, sub-quadratic (chiefly M?) with low and complicated cusps and
nore or less wrinkled enamel. Two extreme types of M* cecur:

a) a simpler one: paraconule and metaconule simple; hypocone non-divided; anterior
cingulum on front of protocone and metacone weak (Pl. 11, fig. 10).

b) a most complex one: paraconule ridge-like; metaconule sub-divided into two or
three distinct cusps (Pl U, fig. 8); hypocone sub-divided by one or more furrows
(in an exceptional case by five furrows); anterior cingulum strong (Pl. 1V, figs. 6

and 8).
Two extreme types of M? also occur:

a) a simpler .onc: with only four main cusps, moderately developed (P Ili, fig. 1b).
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b) a complex one: paraconule ridge-like, distinctly separated from protocone; meta-
conule well developed; protocone subdivided into 2 cusps; hypccone subdivided
into three cusps (Pl. 111, fig. 6).

No clear rule seems to exist connecting the complexity of the carnassial and of the
nolars. It seems only: 1) that the presence of large deuterocone on P* is generally associated
with more simple molars, and vice ersa (PL III, fig. 10); 2) and that the simplest M? are
generally, but not always, associated with a simple M*.

Considerable variation in size occurs, which is indicated below in the takle of dimen-
sions (p. 27).

Lower teeth (vide Fig. 5, p.25).

With the exception of the first premolars, which are well spaced along the alveolar
border (between P; and P: the diastema may be as large as 2.5 mm), the back teeth are set
very close together or even overlapping each other; a feature possibly in correlation with the
shape of the jaw.

Iand C, of Canis type.

P1, often with a small anterior cingulum. Posterior accessory cusp (metastylid) variable
on P:—Px.

M, (lower carnassial) is generally most characteristic on account of its low trigonid,
strong and well separated metaconid, broad and wrinkled talonid. PBut these characters, just
as it happens for the upper teeth, are subject to variation. For instance, so far as the outline of
the crown is concerned, two extreme types can be distinguished: in the first and most common
one, the tooth is relatively short and the talonid broad (PL. 111, figs. 2b, 4b, and 5b, and.PL IV,
fig. 2b); in the second and much rarer one, the tooth is elongated, and the talonid scarcely
broader than the trigonid (Pl IV, figs. 1b and 3b). On the other hand, the endoconid is
generally sub-divided into 2 or 3 cusps (Pl Hi, fig. 4b and 5b); but it may also be simple (PL
IV, fig. 3b).

M., of the ordinary Canis type, but with a metaconid occasionally stronger or even sub-
divided into 2 and 3 cusps.

Ma, generally rounded, sometimes elliptic. The tooth can be small with a single cusp
(specimen 29: C, PL I, fig. 2b; and fig. 5b) or larger with two distinct cusps (specimen
30:20:4, Pl IV, fig. 3b; and fig. 5f).

No strict connection seems to exist between these several variations. In the same jaw

the complication of the different teeth seems to work independently.
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B. Measurements of Upper Carnassial and Molars for C. (Nyctereutes) sinensis

from localities other than Choukontien and for some other allied species.

} Canis {Nyctereutes) sinensis Schl, Canis (Nycmﬁe:_w),- procyonoides Conis
(Nycfereulg)
ng:gsmkg;s Spgmn from Huxley's Mivart's| Pomel®
from Honan an sp -
" length 12.3 3 313115 |14 |97 110 {10 |1t 9.0 13
breatdh 6.0 — i == - - (= |- 4.0 6.0
1 length 9.5 o [N H i1 |8 8 85| 9 8.0 10.5
breadth 10.6 Ll 8.2 186 | — 9 9.0 11.5
, length 6.5 7 7 8 7145 5 5 5 5.0 7.0
breadth 7.6 —§i—|=1=16 6 — 6 7.0 9.0
‘ 1
i12.3 -
Index i E* 0.5+ 65~ 0= 76.5]76.5 722|789 14.6 | — | — |785| €9.2 66.6
100 76.8
* after Boule (1889).
C. Measurement of a skull (P 111, fig. 1)
Length from the level of posterior orbital processes to occiput .. ..... ... 61.4
Length of upper tooth row (P* by alveolus) ............coovvvennnn. 47.0
Breadth, inter-orbital ...veiiiiiiiiitiiriie ettt ... 23.4
Breadth of brain case (maximum) ............. eetiiereecasianaan 44.6
Height of brain case. ..o veveeeeennninan.. reeracaes cesesananes ... 396
LenghY . ..... e baerssiseeereaatanteantcnetacat nronan .0
oeth | o B
Breadthf =~ .......... B reteaeeecitacataserrenetantenanaen 6.9
Length chtsteriaas Cearetecearcrer e s anan eveene X
gl }of M: 10.4
Breadth Ceteaarasnaae eeneesacaias [ vevesas 12.0
Length N b esiaseaetaaetreenacaenas crerene .
ngt! of M? 6.0
Breadthj ~— .......... Cereeneseaaaaas RPN veeseeene-. 1.0
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D. Measurements of some mandibles (in mm).
C C C C C C
C. _1225 C. 1228 C. 1227 C.i224 | C. 1229 | C. 1226
29:C .} LC:645 30:20:4 9:62:34 30:15:t 30:12:1

Length biom Ps — w3 | &2 | — | — | — | —
Letnogth :mm P 723 . _ —_— - _— —
Lesgth from P 52.3 50.7 50.7 71.0 —_— | — | ~—
Thickness of ramus

behind P, 6.7 6.1 7.0 7.1 5.7 _— 6.0

behind Py 8.1 7.4 8.1 8.5 6.6 8.6 7.6

behind M, 8.4 7.4 8.2 8.4 6.9 8.7 8.2
Depth of ramus

behind P: 13.0 11.0 12.8 13.6 10.0 _— 9.8

behind P, 15.0 14.5 14.0 15.0 12.0 —_— 13.3

behind M, 17.4 16.0 16.3 18.5 15.0 18.8 18.0
Length 6.7 —_— — - — | — —
Breadth p of C 5.2 —_— —_— _ —_ —_— -—_
Height 12.2 —_— —_— — R —_—— —
Length 3.6 3.4 —_— —_— —_— —_ —
Bensia ) of o 27 21 — ]l - = | = —
Length f P 7.1 6.2 —_— 6.1 7.0 —_— —
Breadthf & *= 3.2 2.8 —_ 3.2 3.1 —_ —
Length fP 8.0 7.1 7.3 _ 1.5 —_— —_—
Breadthf © *3 3.8 3.0 3.3 — 3.4 —_— —_
Length | ¢ p 10.0 83 9.0 9.5 90 | — | —
Breadth * 5.0 4.0 4.2 4.5 4.1 _— _
Length £ M 16.3 4.2 15.4 15.2 16.2 16.5 16.0
Breadthf © 1 7.0 6.3 6.5 6.5 6.3 6.9 7.2
Length 7.9 74 8.3 8.0 8.3 —_— _—
Borsi) of Ms 5.8 44 55 53 50 | — ] —
Length 3.0 —_ 5.1 —_— 3.6 —_ _—
Breadihf o Ms 28 — %0 — 32 | — | —

* P, by alveolus
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E. Measurements of the lower teeth for C. (Nyclereutes) sinensis from localities other

than Choukoutien and for some other allied forms (in mm).

C. (Nycte-
C. ggi?;‘;m”) C. (Nyctereutes) procyoncides rcut(e.s) 1§e-
gamastaides
Zdansky Mivart'
Nihowan 1924 |Specii from Anyang| Huxley's specimen art s
Honan

LenghofPa| 57 62 | 61 (15)| 425 419 425
k]

Length 15 21 {216 (215)] 12.6 126 123 11.0 12.0 12.0 12.0 | T11.0 13.5
Breadth — — 1365 50 48 5.0 - - = - 4.0 5.5
Length 8 8| 75 - — 63 60 6.0 6.0 6.5 7.0 8.5
Breadth — — | 253 — 44 - - - - 4.0 5.0
Length 8 8 3.3 —_ —_ 30 — — 30 2.0 4.5
Breadth _ - 2.3 - - - -_—— = - 2.0 3.5
I

HORIZON AND LOCALITY: Upper Polycene of Sinanthropus site at Choukoutien.
C. (Nyctereules) sinensis is very abundant in the Lower Cave and the Carnivora Layer.

It is also found in Layers 5, 6, 7 (very rare) and in the Kotzetang Cave. Cat. No.

C C
CLGS.C. =137 — 1289

COMPARISONS AND HISTORY OF THE NYCTEREUTES GROUP

That the here described dog (Nyctereules) is the same as both the Vulpes sinensis
described by Zdansky in 1924 (vide Zdansky, 1924) and Canis {Nyclereutes) sinensis re-
described in 1930 by Teilhard and Piveteau (vide Teilhard and Piveteau, 1930) from a large
material collected in Nihowan by P. Licent, is quite clear. Now, that ““?Vulpes sinensis”” of
Zdansky is really the same as the form originally named by Schlosser (Schlosser, 1903) from
fragmentary mandibles, of uncertain stratigraphical position, on which the most decisive part,
namely the subangular part of the jaw, is missing, is less certain, but practically of no impor-
tance. As in the case of several other Chinese forms first described on an insufficient material,
such as Rhinoceros sinensis Owen, Hyena sinensis Owen, etc., the present species had to be
recasted and re-defined: which was done by Zdansky.
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The history of the Nyctereufes group in China is long and continuons. The precise
level from which Zdansky’s specimen was collected is not clear but apparently later than the
Pontian. In any case, a skull of C. (Nycfereufes) sinensis had been found in Northwest
Shansi by Teilhard and Young (vide Teilhard and Young, 1931, p. 56) on the top of the Red
Hipparion clays (Pontian), or at the very base of the Middle Pliocene **Reddish Clay™
(Prosiphneus intermedius beds of Teilbard and Young, etc.). Then the species becomes very
zommon, almost dominant, either in the Late Pliocene (Sanmenian) deposit of Nihowan or in the
Early Pleistocene of Choukoutien. Its presence has also been recognized by a lower jaw in the
Tangshan fissure, approximately of the same age (vide Pei, 1930 b). The Choukoutien
specimens are a little smaller in average than the Nihowan ones. In later times, the size is still
decreasing, gradually reaching the small features of the living C. (Nyclereutes) procyonoides
Gray. Two mandibles of this reduced type were recently discovered in 1933 in the Late
Paleeolithic deposits (**Upper Cave™) capping Locality | at Choukoutien’; and also by P.
Licent in the Sjara-osso-gol sands (Late Pleistocene) of the Yulin area®, and finally a large
number of similar jaws have been unearthed by Dr. Li Chi from the early historical deposits at
Anyang’®.

The East-West geographical extension of the group was formerly very great, since a
species hardly distinguishable from C. sinensis, namely Canis megamastoides Pomel, is common
in the Late Pliocene (Villefranchian) formation of Central France. But the type has never been
recorded from South China, nor from India.

Across such a range of fime and space, the morphological features of the group are
remarkably constant. For instance, if we try, following Huxley and Boule, to check the various
Length P*
Length M*+ M?
C. sinensis, the index varies from 69.5 to 85.9 (vide Measurement A, p. 27) and for the small

C. procyonoides from 69.2 (Mivart, 1890) to 78.5 (Huxley, 1889).

values of the index ratio % 100, we find that for 12 specimens of the large

1. Those mandibles of Nyctereutes collected in the Upper Cave of Choukoutien are decidedly Hler than
in the typical N, sinensis occurring in the Choukoutien Formation proper.

2. Personal communication from Pére E. Licent.

3. They will be described by Pére Teilhard de Chardin and Dr. C. C. Young, together with the rich, queer
and possibly paﬂ]y imported or dom%hcaled fauna of the same ]ocnhty (Tlger. Elephas, Tapir,
Elaphuras, Hydropoles, Buffelus mephist , and Rbi etc.) in a forth
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Genus VULPES Oken
Vulpes cf. corsac L.
PL 11, figs. 5 and 6; P1, 111, figs. 3,7,9 and I1.

Fox remains are very abundant in the Choukoutien deposits, but highly fragmentary:
about 15 maxillze, 120 more or less incomplete mandibles, several hundreds of jsolated teeth
and many skeletal bones, but no skull. A few of these specimens seem to be referable to the
common fox ( Vulpes vulgaris ) and are described below. But the most part belongs to a
smaller and more slender type, which waiting for further data, we shall place in the Corsac
group.

DESCRIPTION
Upper Teeth-

PL— P4, of a common fox type.

P*, elongated, with deuterocone always well developed and situated a little anteriorly to
the protocone.

M and M?, smaller than in V. vulgars, transversally elongated, and constricted in

their median portion.
Lower Jaw and Teeth.

The lower jaw can be chielly characterized by its slenderness. The horizontal ramus
is distinctly less deep and less thick than in V. vulgaris, although deeper and thicker than in
V. chikushanensis Young (vide infrd). Lower border gently concave. Condyle situated at
the same level as (or even at a lower level than) the tooth row. :

Lower prerholars of a common dog type. Metastylid sometimes present, but weak on
P,; constant and strong on P,.  On some specimens P, shows a somewhat posteriorly expanded

heel, or an accessory cusp over the cingulum.

Length of M, varying between 13 to 15 mm. Accessory cusp (hypoconulid) between
hypoconid and endoconid never distinct. Accessory cusp (endoconulid) between meta-
conid and endoconid found on about one third of the specimens. Both those latter characters
seem to be variable and insufficient for distinguishing either the genus Vulpes from the genus

Canis, either the Vulpes specifically.

M, and M, rather variable. The M, preserving a distinct metaconid are more regular-
ly associated with a two cuspid, than with a single cuspid, M..
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DP,, observable on a specimen (PL. 111, fig. 7) differs from a permanent carnassial, as
generally in Canidee, by a stronger metaconid and a more narrow talonid. The dimensions,
compared with the DP, of a wolf and a domestic dog, are as follows:

Vulpes cf. corsac L. Canis fami- Canis lupus
Fossil from Locality liaris L. *
1 of Choukoutien
Total length. v evovvvinienia i, . 9.3 mm 11.0 mm —
Length of Prd. measured from outside.. 2.0 mm 2.2 mm 3.0 mm
Lengthof Prd..coevvviveannniae. 4.0 mm 5.5 mm 6.1 mm
Lengthoftalonid. .o voeniiiineaaa.,, . 3.4 mm 4.5 mm 4.4 mm
Maximum width. . ..voveevennnna.., 3.3 mm 4.2 mm 4.9 mm
MEASUREMENTS
Measurement (A)
(Broken maxille, in mm.)
Specimen 29:9:6:4 9.17:% 2c/10
Pt Length - - 3.4
Breadth - — 2.4
p2 Length - — 7.3
Breadth - — 3.0
P Length 8.8 — 8.0
Breadth 3.0 — 3.0
P Length 13.0 - 12.0
Breadth 6.1 - 5.1
M Length 9.1 9.1 8.1
Breadth 10.8 10.4 2.6
M?Z  Length 5.4 5.2 5.1
Breadth 6.8 6.6 6.4
Pa
Index M 32 * 100 89.6 ~ 9.9
Measurement (B)
(isolated M, in mm.)
Specimen 9:1:6 1 % 2 9:1:1 C2/10 9.17.1 29.9:6:4
Length 8.8 9.0 ! 8.4 8.0 80 | 80 8.7
Breadth 1.1 1z | 1o 10.2 10.3 10.0 10.6
Specimen_ 3 | 214 | 3033 1 9:5:13 a
Length 8.6 7.8 7.5 8.4 8.5 8.1
Breadth 109 10.8 10.6 10.9 10.9 10.5

e]

* Cat. ND.W
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COMPARISON

In the absence of any skull, the attribution of the here described fossil fox to the Corsac

group is somewhat dubious. For instance, in the case of two specimens (vide Measurement

A, p.33) the index L?:Zg%g_tl\/}ll‘_l:l\ﬂa_x 100 is 89.6 and 90.9, a value close to the number found

by Mivart for the Corsac (Mivart, 1890) but slightly different from the Huxley's observation
1—17—’:_'22@=100 (vide Huxley, 1889). In any case, the form is distinctly smaller than a common
fox. It would stand closer to V. lagopus L; but in the latter form, the mandibular bone is
deeper and the molars more slender and more **pricky’’.

Now, compared with the fossid foxes of China, the Locality 1 V. cf. corsac seems,
rather unexpectedly, to differ specifically from the small V. chikushanensis Young, the large
brained and slender muzzled form, so abundantly found in Locality 6 (Chikushan) of the
same Choukoutien region. At least the lower jaws of fox found in Locality 1 are never so
slender as the jaws_obtained from Locality 6.

As other fossil Vulpes recorded in China we can mention:

a) A broken mandible from Chiamusu (Zdansky, 1927, p. 7, figs. 6 and 7, PL 1),

not so slender as our Choukoutien specimens.

b) Another jaw (Zdansky, 1927, p. 12, PL I, figs. 12 and 5 and Zdansky, 1925,
p. 6) distinctly larger and probably referable to V. oulgaris.

¢} The specimen collected by E. Licent in Nihowan beds (Teilhard and Piveteau,
1930) probably identical with V. chikushanensis (cf. Young, 1930, p. 13).

No traces of fossil Vulpes are known so far from any pre-Sanmenian deposit. A
closer comparison should be interesting with the small *““preglacial’® fox from Central Europe
described by Kormes (1932).

OBSERVATION OF THE CORSAC SKULLS IN THE “UPPER CAVE™ OF LocALITY |

In the gray sediments of a post-Choukoutien age filling, what we have called the
“‘Upper Cave’” of Locality I, have been found several skulls of a small fox which can be
referred to V. corsac for the two following characters: size smaller than the common fox; nasal

bones not overlapping posteriorly the maxilla (a character for V. corsac according to Mivart,
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1890). Judging by their association with Hyena ultima and a Palzolithic looking industry
those remains would be of a Late Pleistocene (Loessic) age.

Vulpes <f. vulgaris L.

To the common fox, or its Chinese equivalent, we refer a small series of specimens,
such as one broken maxilla with P* and M*, and 15 more or less fragmentary mandibles. They
differ by several features from the above described V. cf. corsac: 1) mandibular bone much
thicker and deeper (vide supra, Measurement D. p.35); 2) lower carnassial larger; 3) upper
teeth longer and chiefly broader in the medium portion than the longest ones of V. cf. corsac.

On M, the paraconule (present in C. sinensis } is absent; but the hypocone is subdivid-
ed into two faint cusps by a deeper furrow (as often in C. sinensis). The length of M. is rarely
under 15 mm.

MEASUREMENTS

A. Comparative Measurements of Upper Teeth (in mm.)

V. of. vulgeris | V. cf. corsact V. ‘.f;"’“"f"“"'
from Locality 1| from Locality 1 LTSL'] 'gmf V. vdlgeriss | V. lagopus® | V. corsac®
of Choukoutien | of Choukoutien Cl:: 2 ll:y ) ©
ouxoutien
Al B.
length 13.2 13.0 12.0 12.0 132 ° 13.0 12.0
P* breadth 7.5 6.1 5.0 5.0 7.0 6.5 6.0
length 9.6 9.1 8.0 8.0 9.5 9.0 8.0
M! breadth 11.3 10.8 2.0 10.0 1.5 12.0 10.0

1 Vide supra, p. 33, Measurement A.
2 Alter Young (1930, p. 10).

3 Cat. No. 137.

4 Aher Mivart.
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B. Measurements of Lower Teeth (in mm.)

Specimen 9:1:3 9:17.1 1930 30:8:7 9:1:1 FFF 9:25:9
sSDC
Length of
M—P, - - - — — - 56.0%
‘ Iength — —_ —_ —_ — _— 4.0
| P, breadth — - - - - - 23
\
¥
\ ength 8.0 - - - — - 83
) P, breadth i 3.1 — — — — -— 3.0
\
length 9.3 8.5 - — - - -—
P; breadth 3.6 3.0 —_ — — — -
length 9.6 9.1 9.4 9.1 — — —_
P, breadth 4.2 4.1 4.1 4.2 — —_ —
length 15.8 15.6 15.6 15.5 15.2 16.2 15.3
M, breadth 5.6 3.5 5.5 5.8 5.7 6.1 5.7
length — 7.0 7.0 6.3 7.0 - —_
M. breadth — 5.3 5.2 4.6 5.2 - -
length - — - - - - -
M, breadth — — — — — - —_
* by alveolus.
HORIZON AND LOCALITY: Upper Polycene of Sinanthropus site or Locality 1 of
Choukoutien deposits, Lower Cave and Carnivora Layer. Cat. No. C.L.G.5.C. -CT%'Zi to
c .
C.1441

SUMMARY

Within the Choukoutien area, fox remains are known from three localities, namely,
Locality 1, Locality 3 and Locality 6. The fossil Vulpes from the Locality | are referable to
two species, V. corsac and V. oulgaris. The fox from Locality 6, V. chikushanensis Young,
differs from the two other forms in the following characters: skull small, but with a broad brain-
case, and a lyrated sagittal crista; muzzle, mandible, and teeth slender.
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Several skulls, found in Locality 3, show the following characters: skull longer than in
V. chikushanensis, with moderately broad brain case; mandibular hone deeper; teeth larger.
Size larger than in V. corsec. Nasal bones overlapping the posterior end of the maxilla
(Mivart, 1890). We refer this form to the V. vulgaris,

Genus €¥onN (CUoN) Hodgson
Cyon (Cuon) . alpinus Pallas
Pl 1V, Figs. 49.

This interesting genus is only represented in the Choukoutien deposit by a few broken
upper and fower jaws, and some isolated teeth, all of them found in the Sinanthropus site
or Locality 1.

In common, those pieces show as fundamental and generic characters: 1) the small size

of the deuterocone on P¥; 2) the absence of a distinct hypocone on the upper molars; 3) the

a, P*—M?; d, M;;
b, P¥ and M!; “e PO
M2

reduction of the metaconid, the absence of the endoconid and the enlargement of the
hypoconid on M. But we have no specimen sufficiently preserved for demonstrating the
absence of Ms—the most characteristic feature for the genus Cyon.
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*Studied more in detail, our specimens show a rather large range of variation. Ten-
atively they can be distributed into three groups:
Group I—1 broken maxilla with P*~—M! (specimens A, PL IV, fig. 6); a broken mandible with
P. and M. (specimen B, PL 1V, fig. 4); two isolated M: (specimens C and D, fig. 6).
Group II—1 broken maxilla with P! and M (specimen E, PL 1V, fig. 7); one M* (specimen -
F); one M? (specimen G); a broken mandible (specimen H, Pl IV, fig. 5); and one M,
(specimen I).
Group IH—2 isolated teeth: one P* (specimen ], Pl IV, fig. 9) and one M, (specimen K, PL
1V, fig. 8).

DESCRIPTION

Group 1.

Ps—slightly longer than the specimens of C. alpinus described by Mivart (Mivart,
1890) and Boule (Boule, 1926) and relatively slender; deuterocone distinct, set slightly behind
the frontal border of the tooth. Total length: medial breadth=22:7.5=2.93,

Fig. 7. Cyon of. alpinus Pallas, and Canis lupus variabilis % 1/1.
A, P;—M;, Cyon cf. alpinus;
B, My, Cyon k. alpinus;
C, crown view of M; of Canis lupus variabilis.

M'—larger than the specimen described by Boule, but shorter than in the Mivart’s
specimen; cingulum ridge (hypocone) short, not reaching forward to the middle of protocone.

Mz—with three distinct roots. Paracone and protocone rather large.

P: (specimen B, Pl 1V, fig. 4)—of an ordinary Canis type. Metastﬂid present.
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M, (specimens C and D)—rather slender, smaller than in Mivart’s specimen but larger
than in the specimen of Boule. Metaconid distinct. Paraconid no longer than talonid.
Endoconid-ridge distinct and not interrupted.

Group Il .

P* (specimen E, Pl IV, fig. 7)—with deuterocone vestigial, set far behind the frontal
wall of the tooth; medial breadth greater than in Group 1. Total length: medial breadth—
22.5:8.9=2.65.

M (specimen F, PL. 1V, fig. 7)—with the inner lobe smaller and shorter than in Group

I; protocone small and low; cingulum-ridge (hypocone) long, distinct, reaching the middle of
the protocone.

M? (specimen G)—with only two roots; paracone and protocone small.

P, (specimen H, Pl 1V, fig. 5)—as in Group 1 but slightly larger.

M, (specimens H and [)—~larger than in Group I; metaconid vestigial; paraconid longer
than talonid; endoconid-ridge as in Group I.

Group 1.

P* (specimen J)—this tooth is referable to Cyon on account of its breadth and of the
indistinct shape of the deuterocone which is reduced to a rather long, but flat and uneven pro-

242 _
10

M, (specimen K)—a worn tooth, slightly longer than in the wolf of Locality 1. Meta-

jection of the antero-internal corner of the tooth. Total length: medial breadth= 2.42.

conid vestigial. Talonid with only one ridge-like cusp.

Judging from its geographical position, the Choukoutien Cyon has probably to be re-
ferred to Cyon alpinus, aform still living in northern Asia, rather than to the southern
C. javanicus Desmarest from which, in addition, our specimens differ possibly by a greater
size and a greater transversal elongation of M2

This is the first fossil Cyon known in North China. In the Late Pliocene (or Lower
Pleistocene) fissure deposits of Szechuan another Cyon, C. antiguus Matthew and Granger,
has been discovered in 1921 by the Third Asiatic Expedition of the American Museum.
This form, briefly described so far, seems to be based chiefly upon the preservation of a
distinct metaconid on M,. But this character, still occurring in both C. alpinus and C.
javanicus is perhaps insufficient for defining a new species.
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It should be important, in any way, to establish a closer comparison between the
Choukoutien and the Szechuan fossil Cyon. (1) If the two forms prove to be identical, then the
Cyon would be one of the very rare type found in the Late Cenozoic deposits on both sides of the
Tsingling Range. And the question then would be to decide whether C. anfiguus represents
a southern extension of the C. alpinus; or, on the contrary, the Choukoutien Cyon a northern
extension of the javanicus group. (2) If they prove to be different, then C. anfiguus would
have to be held as a probable relative of the sonthern javanicus and the Choukoutien Cyon
would be left, as already done above, on the alpinus side.

Canidae gen. et sp. indet.
PL 1, fig. 12.
Two maxillee with P*and P and one isolated P?, found in the lower level of Locality
1, show some remarkable features which require a special description (vide fig. 8).

Fig. 8. Canide gen. et sp, indet., x 11,
A, three views of P3;
B. broken maxilla with P* and P*;
C, broken maxilla with P® and P%.

P53, with an incipient postero-internal cusp (deuterocone) corresponding with an indistinct
root, still fused with the main posterior roct of the tooth (Vivera character), two equally
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developed posterior accessory cusps and one small anterior accessory cusp, situated much more
internally than in ordinary Canis.

P* with a rudimnary but distinct parastyle (Viverra or Felis character) and a large
deuterocone.

That these **Viverroid” characters are not an individual abnormality seems probable,
since the two specimens were collected in two different places, and are perfectly similar. But

no definite place nor precise name can be given to this as long as a more complete material has
not been discovered.

MEASUREMENTS (in mm.)

Specimen A (PL I, fig. 2) B (fig. 8,B) C (fig. 8, A)
P* length 14.1 14.9 13.1
breadth 5.3 5.2 6.0
P*  length 21.2 —_ —
breadth i1.6 11.5 —_—

HORIZON AND LOCALITY: Upper Polycene of Sinanthropus site of Choukoutien

deposits; Carnivora Layer and Lower Cave. Cat C.L.G.S.C. —C—%m .

KEY TO THE CHOUKOUTIEN CANID/AE
A) P4, without parastyle.

a) P* with a strong deuterocone, M! with a well developed hypoconal ridge, M, with two main
cusps (hypoconid and endoconid) on talonid.

1. Inci and i rather

. cheek teeth less cutting, size large or mo-
................................... Canis . . P. 10.
* M! with a strong metaconule, M, with strong hypoconid and a strong endoconid,

and with accessory cusps on talonid.

derate

**  Cheek teeth macrodont, mandible without prominent subangular lobe,
**%  Size large, M! more than 25 mm and P* more than 2% mm in length . .

............................... Canis lupus . . P. 10.
***  Size moderate, M, varies from 22-24 mm in length . . . . Canis gariabilis . . P. 13.
**  Cheek teeth microdont, mandible with strong subangular lobe

........................ C. (Nyclereules) sinensis . . P. 23.
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* M! with a weak metaconule, M, with a strong hypoconid, a weak endoconid and
without accessory cusp on talonid . .............. C. cyonoides . . P, 18.
2. Incisors and canines slender, cheek teeth more cutting, sizesmall . . . . . Vaulpes . . P. 32.
* (Nasals not overlapping the mixilla), mandible very slender. . . V. f. corsac . . P. 32.

* (Nasals extending as far back as the hind termination of maxilla), mandible less

slender . . ot i i ittt it i it e e e V. cf. oulgaris . . P, 37,

b) P* with a weak deuterocone, M? with a reduced hypoconal ridge, M; with only one main
cuspontalonid « « 4 v v b i it e e e et i e e, Cyon (Cuon) . . P. 39,
R T C. cf. alpinus . . P. 39,

B) P* with a rudimentary but distinct parastyle . .« v v i v b i b e e e e e e e,
................................ + » Canidee gen. et sp. indet . . P, 43.

Family URSIDAE Gray
Genus URrsus L.
Ursus angustidens Zdansky
PL V, figs. 6 and 7; PL. VI, fig. 3; PL VI, fig. 8; PL. VI, fig. 4;
Pl. IX, figs. 3-8; Pl X, figs. 5, 8, and 1§.

1928  Ursus anguslidens Zdansky. Die Siugetiere der Quartirfauna von Choukoutien. Paleontologia Sinica.
Ser. C, Vol. V, Fasc. 4, pp. 39-42, Taf. I1I, figs. 3-9.

In addition to the larger bears described below, a very characteristic small Ursus is
found in Choukoutien, This species, recognized by Zdansky in 1928 on a few isolated teeth, is
actually better known and has to be re-described here.

Belonging to this form, we have presently: (1) 7 fragments of the upper jaw, including
the fore part of a muzzle with premolars, canines and incisors in sifw; 6 P2, 5 M! and 10 M?
(2) 18 fragmentary lower jaws, 9 Ps, 6 M,, 12 M., 12 Ms; (3) the distal end of an humerus,
and the proximal part of a radius.

DESCRIPTION
Ubpper jaws: ({vide Fig. 9).

PL—P?, small and crowded in the very short interval separating the canine from the
carnassial tooth.

P#, very simple; the deuterocone never shows any accessory cusps, and no cingular
cusp behind the tritocone. Deuterocone somewhat variable in position, anteriorly or posteriorly

to its normal position {opposite to the cleft separating the protocone from the tritocone).
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M, of the ordinary bear type, without any secondary complications. Accessory cusp
between protocone and hypocone well formed. Para- and metastyle generally present, the
latter one stronger than the former. No internal cingulum.

M?, of the common bear type: crown flattened and posteriorly elongated. The two
lingual roots may be fused, and the posterior lingual one divided into two. Accessory cusp
between protocone and hypocone faint, but inner cingulum generally distinct. In some speci-
mens the heel is rather narrow and short (not longer than 1/3 of the entire crown); but in some

others, it looks just so broad and long as in a brown bear.

0 3cm

Fig. 9. Ursus angustidens Zdansky, broken mexilla with M! and M2, x /1.

Lower jaw: (vide Fig. 10).

Mandibular bone moderately high with lower border usually slightly concave under M:
and M: (Fig. 10). A deepening of the bone is noticeable (or not) under the symphysis.
Angular process moderate, and subangular process relatively larger. Mental foramen very
variable in size, position and number (1-4). | Interval between C and Ps short.

P1—P;, indicated by their alveoli on all our specimens; small and with a single root.
Generally the alveclus for P is large, and that for P, the smallest. The diastema is always
longer between P2 and P: than between Pa and P: or P: and Pi.

P, with an anterior and two posterior edges (those latter ones producing a median
furrow) on main cusp. The basal end of those three edges is generally marked by a very faint

cusp.
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M,, somewhat variable in the minor features. In most cases, the metaconid shows
an accessory anterior cusp, exceptionally a posterior one. The furrow separating the metaconid
(and its accessory cusp) from the paraconid and protoconid group is very deep, and ends
backward in the middle of the furcated hypoconid (not between the hypo- and the endoconid).
Hypoconulid sometimes distinct.

M.. of the ordinary bear type. No paraconid. Metaconid higher than proteconid and
apposite ta it, the two cusps being separated by a valley or, more usually, connected by a

ridge. Two accessory cusps often present between the metaconid and the endaconid.

‘ £ ) "‘%”"’ 4 /
=
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\

g . ) 5Cm

Fig. 10, Ursus angustidens  Zdansky, outer side view of a mandible. x /1.

M,, flat and corrugated, without distinct cusps. Unworn surface shown in PL IX,
figs. 4 and 5.

Limb-bones.

Humerus, as in U. arclos but smaller. Maximum distal breadth, 66.0 mm. Breadth
and height on the middle of the shaft: 26.5 and 27.5 mm.

Radius, much smaller than in U. arctes.  The tubercle is not prominent, and the shaft
rounded (instead of being flat).

Proximal breadth and height «.ccouvivineenann.. 32.4 mm and 22.3 mm.
Medial breadth and height....ccveeveieeneenanan 14.6 mm and 18.0 mm.
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OBSERVATION
Two lower jaw specimens do not fit exactly with the above given description.

In the specimen (236:2) (Fig. 11, B), P: is abnormally larger (15.2 mm long, and 7
mm wide; vide Measurements) and shows a large anterior accessory cusp, the tip of which
unfortunately is broken. In the other one (Fig. 11, A), the symphysis shows a strong down-
ward process; P; is small and oval; and there are only two alveoli for the anterior prer.ho]ars.
the first one being set very close to the canine.

MEASUREMENTS (in mm.)

N.B. The size of U. angustidens being very variable, we only give here the dimen-
sions obtained from two middle-sized specimens. The range of variations is analysed in a
paragraph below.

Specimen Specimen
55:88 76:34
Upper teeth (Pl VI, fig. 3) (PL. VIII, fig. 4)
Lengthfrom Preo Mz oo iiiniiiniiiienanians. 74.5 —_
Length of alveolus for P*. . vvvsiinnienaaiiiann. 6.4 —
Length of alveolusfor Pa.ovvevvvivnnnnaniionss 5.0 —
Length of alveolusfor P*. . ..ocviniiinnaian.an. 4.4 —
P' length cviiiinicnnniininnnceaiancnannns 11.4 —
breadth . civeseeiiiii i 8.0 —
M length .oioiiiiiiiiiiiee i ieiieancannes 17.2 18.0
O i SN 13.2 13.1
M2 length cvvieicicniineienaarosacinneoaaans 28.0 25.3
breadth. . ...ciiiiiieiinneinienioencannans 15.0 14.1
Mandible and lower teeth (specimen on Pl. IX, fig. 3).
. Length from canine to Ms.ocoeiveieniiinniiinaaiinnns, 124.0
Length of alveolus for Py .- v.vvenat teraeearasacsarens 8.0
Length of alveolus for P: ....... N 5.6
Length of alveolus for Py vvvereniiiinneniaienacinans 3.3
Length of interspace between alveoli for P: and Pzvv.th. e 4.0

Length of interspace between alveoli for P:and Ps.ev.t.en .. 3.8
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Fig. V1. Ursus angustidens Zdansky, two mandibles, % 1/1.
@A, mandible with small P; but without Py;
B, mandible with a large P,.
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Mandible and lower teeth (specimen on Pl. IX, fig. 4)
Length of interspace between alveoli for P; and Py.......... 3.0
Height of mandibular bone anterior to P,..... frerereeecana 46.5
Height of mandibular bone posterior to M;. ... .coviaann.. 54.1
Towercaninelength «oovuinoeianiiiiinennennnna... . 21.4
breadth «..vovvvecencnnn. ceenens P 14.4
PP length coveesiverinieinteciaiiiisiianeaeeraaianas 11.6
breadth «.oevriiiiirriiiniiii ittt ceiisicinnan.. ) 7.0
M length cooinriiniiieieainiteiarssesemannanssans 21.0
breadth «veevereenrieecsscacscsssanenarasacasans 10.0
Mz length coreiennioiiiiiiiiiari i ciiiananinn 20.5
breadth v.vieeeeieneriticonasecscsnannceonnrenas 12.0
O P 17.3
breadth ..vevviiiiiiiniiieeece s viiassnancaacans 1.5

HORIZON AND LOCALITY: Upper Polycene of Sinanthropus site at Choukoutien;

Layers 4, 5, 6, Lower Fissure and Lower Cave. In the Kotzetang Cave and in the upper levels

C C
(Layers 1-3) U. angusfidens is rather rare. Cat. No. C.L.G.S.C. C. 1817 — C.i827 -

VARIATION OF THE MOLAR TEETH OF U. ANGUSTIDENS
IN SIZE AND SHAPE

In the adjoining figure(Fig. 12) we have reported on a diagram the breadth (vertical scale)
and the length (horizontal scale) of all the fresh and complete lower or upper molar teeth of
U. angustidens found in our collection. The mere inspection of this table, in which the
points (representations of the teeth) do not form a distinct curve, but a scattered area of a
rather large extent, shows how irregular on the variation and how unsafe, consequently, a
specific determination for a bear would be made basing upon the dimension of a few isolated
teeth.

In the figure (Fig. 12) on the other hand, we report the most remarkable case of
variation observed in the shape of the same teeth. The variability, quite naturally, is maximum

for the last teeth of each row (M? and M.).
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COMPARISON

The here described specimens (possibly with the exception of the two abnormal lower
jaws alluded to above) belong undoubtedly to the same U. angustidens as described from
Choukoutien by’ Zdansky in 1928.

Now, on the other hand, they are practically indistinguishable:

a) from the living U. japonicus (as represented by specimens kept in Heude’s Museum,
Shanghai) and from its Manchurian representative U. ussuricus (specimen kept in the Cenozoic
Laboratory).

b) And also (as already noted by Zdansky) from the fossil Ursus cf. japonicus from
Yunnan (vide Koken, 1885) re-discovered recently in a cave (Hoshantung, Fuminghsien) of
Yunnan (vide Young, 1932).

We are inclined, therefore, if not to cancel the species angustidens, at least to consider it
as a mere fossil equivalent of the actual Japanese bear.

A special difficulty is met with the fossil bear collected and described from the Late
Pliocene of Szechuan by Dr. W. Granger. This form has been erected as a new species,
U. kokeni Matthew and Granger and held by the authors as a synonym ofthe U. cf.
jap'onicus of Koken. But our impression is that on account of the shape of M. (*‘rather
short and wide, wider posteriorly than anteriorly’'} and of a larger size (length and breadth of
M: 23.5 mm and 10.5 mm; of M: 23.2 mm and 14.3 mm)* Dr. Gra-nger's specimen does not
fit exactly with the type of U. cf. japonicus Koken (=U. angustidens Zdansky). It should
therefore, represent a new and different form, unless it proves later to be an abnormal individual
of U. arctos type.

The Sanmenian U. cf. efruscus from Nihowan described by Teilhard and Piveteau
(1920, pp. 99-101) is Jarger than the Choukoutien U. angustidens.

Ursus arctos L.
PL V, figs. 2, 3 and 4; PL VI, fig. 1; PL, VII, figs. 1,30 7;: PL. VIIL, figs. 1 103, 50
7; PL IX, figs. 1and 2; PL. X, ﬁgst 2,3,4,6,7and 9.
1928  Ursus arctos L., Zdansky. Die Siugetiere der Quartirf: von Choukoutien, Pal logia Sinica,
Ser. C, Vol. V, Fasc. 4, pp. 20-39, Taf. 11, figs. 3-16; Taf. Ill, figs. | and 2.

1 Taken from the picture given by Matthew and Gr;nger (1923).
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Besides the small U. angustidens, the Choukoutien deposits contain traces of much
larger bears, which, from the study of two well preserved skulls, seem to belong to two distinct
types: one identical with U. arcios; the other close to U. speleus. We are therefore going
to describe those forms separately. But we must confess that, in separating the jaws, teeth,
or limb-bones corresponding to the two types of skull respectively, our work is largely
hypothetical. It has been done however chiefly basing upon the indication given by Reynolds
(1906) for distinguishing the cave bear from the ordinary brown bear.

To the former U. arctos we refer:

an almost complete skull (type skull), with its complete lower jaw (both sides) preserved;
both upper and lower teeth present, but greatly worn down;

the anterior part of a skull of a young individual, with its right mandible, milk teeth all
preserved;

two skull fragments, four broken maxillee with teeth more or less preserved;

one complete and 17 more or less broken, mandibles, with teeth more or less preserved;
many isolated unbroken teeth: 15 P4, 12 M, 15 M?, 7 P*, 23 M,, 15 M, and 23 M;;

several limb-bones: 2 broken humeri; I” broken radius; 2 complete tibize; and several
phalanges.

DESCRIPTION
Skull (vide Fig. 13).

The type specimen is but slightly deformed; but the tecth are much worn down. Size a
little larger than in a recent Ursus arclos from Manchuria (Cat. No. 489). Muzze relatively
low and broad. Inter-orbital region flat and wide. Post-orbital process very projecting and
long. Sagittal crest strong, and forking into two well marked ridges a little before reaching
the orbital region. Brain case ovate and rather shallow. Qcciput, when viewed from behind,
broad. Palatine decidedly curved upward. Anterior palatinal foramen small. Infra-orbital
apertures small.

Upper teeth.

P'—P*— on the type skull P* (alveolus) is clearly present. On account of a break in the
jaw, the presence of P! cannot be proved; but both P! and P can be observed on two other
specimens (the anterior part of a skull, and a broken left upper jaw). P? absent.
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P—on the type skull is of a simple type: deuterocone forming a single cusp: no cingular
wusp behind the tritacone. But, on the isolated specimens, the same tooth shows several com-
olications never observed in U. angustidens: deuterocone with a small anterior and a small

posterior, or with a single strong posterior accessory cusp; a cingular cusp behind the tritocone.

M!'—in what we hold as the common case (Pl. VII, fiz. 1) the first upper molar shows

e {ollowing features: shape rectangular; middle interior cusp (between proto- and hypocone)

Fig. 13, D. Skull and mandible of Ursus arctos L., x 1/2. Lateral view of mandible.

indistinct; inner cingulum not well marked; parastyle, or metastyle, or both of them, rudi-
mentary or absent. But several variations are observed, for example:

(1) Crown wider anteriorly than posteriorly; size large (PL. V, fig. 3) or small (Pl
VI, fig. 3).

{2) Crown rectangular, but inner cingulum extremely weak.
(3) Crown almost rounded, the inner half being smaller than the outer one.

MP—on the type skall, and on several other specimens (Pl. VI, fig. 3) the heel of M2
is strongly constricted and pointed posteriorly; paracone not pitted; no distinct accessory cusp
behind the hypocone. But, here also, several variations may be noted {vide Fig. 15), e.g.,

(1) heel constricted, but rounded posteriorly, size small or large (PL V, fig. 4)

(2) protocone with an expanded inner cingulum (Fig. 15, A).
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(3) protocone pitted; hypocone high, and with a posterior. accessory cusp (Pl VII,
fig. 4).  But since the heel is not strongly constricted, this specimen might also be referred to
U. speleus.

Fig. 14. Mandible of Ursus arclos L., % 1f2.

Mandibular bone.
Among our specimens two types of mandibles are recognizable:

a) mandibular bone deep and short, with smaller teeth; angular process larger; coronoid
process less obliquely set on the ramus (Fig. 13, D, PL. VIII, fig. 1);

b) mandibular bone less deep and rather long, but with larger teeth; angular process
small; coronoid process pointing backward (Fig. 14 and Pl. IX, fig. 2).

If these two types are hoth referable to U. arcios, the type (a) stands more close to the
living form than type (b).
Lower teeth.

P and Ps present (or indicated by alveoli) and are single rooted. P: absent.

Pu variable insize. As commonly found in bears, the protoconid shows an anterior and
two posterior longitudinal ridges (the latter enclosing a furrow). But the accessory cusps set at

the lower end of those three ridges respectively are weakly or not at all developed, never as
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strong in any way as in U. speleus {vide Pl VIII, figs. 1a and 7, and PL X, fig. 2; com-
pare with PL. VIII, fig. 8).

M —variable in size and shape, more complicated generally than in U. angustidens.
Metaconid with an anterior, and sometimes also with a posterior accessory cusp; endoconid
duplicated; central longitudinal furrow ending backward between endoconid and hypoconid, in-
stead of forking into the hypoconid, as in U. engustidens (Pl. IX, fig. 1b-and PL X, fig. 2).

Fig. 15. Three M2 of Ursus arclos L., x 1/1, showing the variation

in character,

M:—variable in size and shape. In the most complex type, there are six {(Pl. VI,
fig. 5) or five (Pl. IX, fig. 1b) lingual cusps: namely, the metaconid with an anterior and a
posterior accessory cusp, an intermediate accessory cusp and a duplicated or single endoconid;
and three labial cusps: protoconid, intermediate accessory cusp and hypoconid.

In a simpler
type (PL. X, fig. 2) the metaconid is only duplicated, and the endoconid is simple.

M:—complicated, or even pointed posteriorly, crown coarsely corrugated; shape and
size variable. Never bearing an outer sulcus.
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Milk dentition (PL. VI, figs. 2 and 3).
DIF—tip blunt, with a strong cingulum on the inner side of the crown.
DC (upper)—tip blunt and without noticeable cingulum around the crown.
DP2—crown rounded and with a central cusp; root single and conical.
DP*—two-reoted, single-cusped.
DP*—with two outer cusps and one inner lobe. Paracone and metacone pointed;

metacone slightly greater than paracone. Inner lobe crescent-shaped; formed by a longitudinal
ridge (protocone) and a weak posterior cingulum.

DP.—on the lower jaw only the canine and DP: preserved. DP: with a distinct large
paracomid and a large proteconid. Metaconid distinct.

Talonid cutting with a trenchant
hypoconid and a weak endoconid.

MEASUREMENTS (in mn.)

DPF DC (upper) DP? Dps
Length cvuveivenennaen. 6.5 8.0 — 6.7
Breadth «...cuuevenneee 5.5 6.0 2.9 3.2
DP* DC (lower) DP.
Tength coeueennnnnenns 1.2 8.3 12.9
Breadth ..coeveneennnee 7.6 5.4 5.4

Limb-bone.

The limb-bones of UJ. arclos are considerably variable in size. Distal end of humerus
(Pl X, fig. 9) 88.0 mm wide; proximal end of radius 49.0 mm wide (Pl X, fig. 4) and 58.0
mm (Pl. X, fig. 7); the distal end (Pl. X, fig. 3) of radius 65.0 mm wide; and total length of
tibia 282.0 mm and distal end 65.0 mm wide (PL. X, fig. 6).

MEASUREMENTS (in mm.)
{skull)
Total length from the occiput to the anterior border of alveolus for I'

................ 385.0
Maximum breadth of the muzzle .....cvvvveiiiiiiiiioniinerseenennvansenenns 97.5
Minimum breadth of the interorbital region «.ovevverreriivicirieirrorcrcaeannns 87.0
Maximum breadth of the brain €28 -veveeerreverocerscarinaorenrerrrssnnesens 125.0

Maximum depth of the brain case
Minimum breadth between the inner border of the two M? ..o iiiiiinieennnnenn.. 64.0
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(mandible)
Total length from the condyle to the frontal border of I, «euevvermeevnianniananeans 265.0
Depth of mandible: in front of Pi «ecnemniniiiiiiiiiiii i 54.5
behind M, «eveeeeecncansnrassansnasnsasseissasesnanessan 57.5
Length from [, to M, ceeeiaiiaiiiiirsttseriataa ettt etete ettt aares ae 166.0
Length from P to TV, ceevenenenenraieienaneesanrsecasseneitoersoinrsasnssas 87.0
Length and breadth of Py vvvnninennnnaniiiiiiiiiiiiniiiaaas {4.6 and 9.0
Length and breadth of M, coveneuenriioneiaiiiiiiiiiiirneinnenanans 25.5 and 14.4
Length and breadth of Me «vevuiuiiaieninnnneniienaiei i, 27.1 and 16.3
Length and breadth of M «vovvveuniimniarnneeianennas PO 23.8 and 17.0
MEASUREMENTS (in mm.)
(mandible and lower teeth)
HH:32 DD:43 CC:45
(PL IX, fig. 2) (PLIX, fig. 1)
Length of the mandible measured from the
condyle to the anterior border of Li.......... 270.0 —_ _
Depth of the mandible
behind M,eooeieeiinniniininnninnnnnans 57.0 —_ _
infrontof Pivvvvvannnnneiiinnanenas. 54.2 —_— 52.6
Length from P, to Myueveinreriicannnnnnnnnn. 104.0 —— _
Length of Pevvereanniniiinnaiiiinnianna. 15.0 — —_—
Breadth of Piuvnnennvicniiiiniininiannen. 9.4 P -
Length of Miveeeeoranviianniiiinnianans, 29.7 29.0 30.3
Breadth of M, ciiriiiinnniniiiivirennnn.. 15.3 14.3 14.8
Length of Moioviiiiiiiiiniiinnnnenenannnns 32.4 27.4 30.3
Breadth of M, cviviiiuiannniininnnnanennnns 20.5 8.0 19.6
Length of Mivoieiniiiiiiinnnrniennonnnn. 27.1 _— —_—
Breadth of My..eouveiniiiiiiiiiininnnn.. 19.2 —_—  —

HORIZON AND LOCALITY: Upper Polycene of Sinanthropus site at Choukoutien; Layers
3, 4, 5, 6, Carnivora Layer, Lower Cave and Kotzetang Cave. Cat. No. C. L. G. S. C.

~& —__C
C. 1626 C. 1848 -
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COMPARISON

The presence of U. arclos in Choukoutien was already recognized by Zdansky, but
based on a much scantier material. We refer to his paper for a full discussion and comparison
with living and fossil forms.

In 1933, some skulls and limb-bones of Ursus were recovered from the ““‘Upper
Cave'”. They seem to be somewhat different from U, arctos L. collected in the true Choukou-
tien Formation, as described above.

Ursus spelzeus Blumenb. var.
Pl V, figs. 1 and 5; PL. VI, fig. 2; PL. VI, fig. 2; PL X, figs. 1, 7 and 10.

As already exp]ained above, the presence in Chounkoutien of a large bear related {or
converging ?) to the Cave bear of Europe or to the American Grizzly is entirely based on the
study of a skull (type skull). To- the same form we refer tentatively two fragmentary lower
jaws, several isolated teeth, and some complete or broken limb-bones.

DESCRIPTION
Skuall (Fig. 16).
The type skull is broken on the left side in the post-orbital region, and the break extends

up to the nasal area. The teeth are not preserved, with the exception of the posterior part of

M?.  On the whole, however, it is not deformed, and its chief features are clearly recognizable.

Muzzle relatively deep and narrow. Inter-orbital region narrow, deeply concave; the
frontal area, above, being abruptly convex. Post-orbital process blunt, and not projecting at
all. Sagittal crest less strong, and forking into two faint ridges further from the frontal region
thanin U. arcfos. Brain case deep and constricted, a feature very distinct of the skull is observ-
ed in norma occipitalis. Palatine flat; anterior palatinal foramen Jarge. Infra-orbital aperture
large.

Upper teeth.
P*—P? absent.

Ps—present (alveolus, with a broken root).

P* and M* unknown.
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Fig. 16, C. Skull of Ursus speleus Blumenb,, var. ¥ 1[2, Lateral view.
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M? (type skull) with a posterior part (heel) not constricted, that is to say, just as broad

as the anterior half of the tooth.

Lower jaw and teeth . ]
Pi—P; absent (no alveoli) on the type lower jaw (Pl X, fig. 1).
P* with a strong anterior accessory cusp (PL X, fig. 1). Judging by an isolated spe-

cimen (PI. VI, fig 8) two well marked posterior accessory cusps are also present.

Fig. 17. Broken femur of Usus speleus Blumenb., var.,, x If3.
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M: as in U. arcios, but the posterior part is more laterally expanded (PI. X, fig. 1).
M: with enamel finely tuberculated. A strong outer sulcus is present (Pl. X, fig. 1).

M also finely tuberculated and with a distinct outer sulcus (PL. V, fig. 5). According to
Reynolds (1906, p. 27) those two characters are very distinctive of U. speleus.

Limb-bones.

An almost complete femur (Fig. 17) and a broken radius (PL X, fig. 7) and a humerus
(PL X, fig. 10} are larger than in U. arclos, and perfectly comparable with the same bones of

a Furopean Cave bear.

MEASUREMENTS (in mm.)

(skull)
Total length from the occiput to the anterior border of alveolus of I'. ... ..o vvuiunts 405.0
Maximum breadth of the muzzle. ... civiiieeiiiiiare e ciiaiiiiiaen, 101.7
Minimum breadth of the inter-orbital region. . «eveeeeiei i iioiiiiierecnccnsenans 114.8
Masximum breadth of the brain €ase.s.ueeeeeeersriretisseeiioinsirinsoncasans 99.6
Maximum depth of thebrain case....oceiie ittt iiiieiiiiiseanniaesnsn 155.0
Minimum breadth between the inner border ofthetwo M?....ooviviviniiiuenn.... 66.0
(teeth)
P. (PL X, fig. 1) M. (PL X, fig. ) M: (PL X, fig. 1) M: (PL V, fig. 5)
Length.... 17.0 29.8 29.5 22.4
Breadth. ... 11.1 15.6 19.5 17.3
(limb-bones)
Distal breadth of humerts. . ..covviviriireeneriesniersnsoneneanns i21.0
Total length of femur.....cvveieniiiiiiiiiiiiiiiiiiiiiiiisiae, 487.0 (approx.)

HORIZON AND LOCALITY: Upper Polycene of Sinanthropus site at Choukoutien; Layers

, . C C
in the Lower Fissure and the Lower Cave. Cat. No. C.L.G.S. C. <8/ s
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COMPARISON
Using the preceding observations, the differences between the U. arclos and U. speleus,
var. of Choukoutien can be summarized as follows:
U. speleus var. U. arctos

(1) Inter-orbital region, convave and sloping Inter-orbital region flat and sloping genily
downward abruptly from the post-orbital from the post-orbital region.

region.

(2) Brain case deep and narrow. Brain case low and broad. )

(3) Post-orbital process blunt and without Post-orbital process well developed and with
angular projection. long and angular projection.

(4) Palatine flat. Palatine concave.

(5) M2 scarcely constricted posteriorly. M? strongly constricted posteriorly.

(6) Ms; with outer sulcus. M: without outer sulcus.

(7) P, P, and P; absent. P?, P: and P: present or indicated by alveoli.

Those differences seem to be sufficient for separating the two forms, at least provisionally,
as long as the recovery of new specimens will nat prove that the two types of skull pass into one
another gradually.

Of course, the Choukoutien Cave bear differs from the typical European U. speleus by
a size slightly smaller, by a less abruptly convex forehead, and by the preservation of P°. But
the same reduced features occur also in the European specimen (for example, for the presence
of P?, vide Reynolds, 1906, p. 20).

This association in the Choukoutien Cave, exactly as in Europe, of a type speleus with
a type arclos can be interpreted in two different ways:

(a) either as a proof that U. speleus and arctos are two *‘twin" Eurasiatic forms of
bear, distinct specifically, but co-extending geographically.

(b) either as a suggestion that the speleus type is only an exaggerative form of arclos,
likely to develop as a race everywhere, under the same circumstances of like environment. We
shall not decide.

A comparison of the Choukoutien speleus-like bear with the Lower Pleistocene Euro-
pean U. deningeri Reichenau should be interesting, since this latter species, roughly contem-
porary with the Choukoutien fauna, is held as an ancestor of the Cave bear. But no sufficient
data are available to us to start this comparative study.
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Another, and possibly more promising, line of research would be to compare our
Choukoutien form with the Grizely bear of America, which displays approximately the same
cranial and dental characters as U. speleus (shape of the skull, reduction of the premolars,
cutline of the last molars). Chiefly at the end of the Cenozoic times (as in the Pontian), further
researches in Chinese vertebrate paleontology will not have to look so exclusively to Europe,
but also to America.

KEY TO THE SPECIES OF CHOUKOUTIEN URSUS

3,1.4.2.

A} Size small; dentition RN mandible short and deep « . . . . . . Ursus angustidens . . . PP. 45.53

B) Size large; dentition g':‘;'z': skull with an inter-orbital region gently sloping down from the

post-orbital region, with a flat and rather broad brain case, with a concave palatine and
with flat and broad muzzle; M2 constricted at its hinder portion; M; without outer sulcus
...................................... Ussus arclos . . . PP. 53-63
1.2.2. . . . . :
C) Size large; dentition -3—-]—‘2—3-; skull with an inter-orbital region strongly convex; brain case

high but narrow: muzzle deep and narrow; palatine flat; M? scarcely constricted at its
hinder portion; M; withoutersuleus . . . . ... ... .. ... Ussus speleus var. . . . PP. 63-70

Genus AILUROPUS Milne-Edwards
? Ailuropus sp.

In our text-figure 18 there is illustrated the distal end of a humerus, identical on the
whole with the humerus of a rather large bear, but remarkable by the presence of a well
formed entepicondylar foramen, a character present in the American Arclotherium, but never
recorded in the genus Ursus.

The presence of this foramen of course might simply be regarded as the accidental
recurrence of a rare feature in an ordinary bear. But it might also indicate in Choukoutien the
presence of the great Panda {Ailuropus) a Western Tibetan form not uncommonly found in
the Lower Pleistocene fissure deposits of Szechuan {discovery of Dr. W. Granger of the Third
Asiatic Expedition.?)

1 Hereagain we wish to thank Dr. Granger and the Field Museum of Chicago for the kind support
they have always given our researches in China.
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Fig. 18. ? Ailuropus sp., distal end of humeyus, X 1/1.
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Compared with several humeri of the fossil Ailuropus from Szechuan (in the American
Museum of Natural History) and also with several humeri in the living giant Panda (in the
Field Museum of Chicago), the Choukoutien specimen shows no sharp difference, but only a
somewhat broader expansion of the external flange of the bone, and a higher position of the
foramen along the shaft. ’

No other fossil has been found so far in Choukoutien which might be referred to the
great Panda. The presence of this form would be of a great interest, since no faunistical link
has been found up until now between the fossiliferous fissures of North and South China.

DIMENSION (in mm.)

Width of the distal end of the humerus (Fig. 18) ............. v 85.5
HORIZON AND LOCALITY: Upper Polycene of Sinanthropus site at Choukoufien;
Layer 5, {or Sinanthropus Locus A). Cat. No. C.L.G.5.C. ﬁ

Family MUSTELIDAE Swainson
Genus MELE‘S Brisson
Meles cf. leucurus Hodgson
Pl XI, figs. 1 and 3; PL XII, figs. 6, 9, 11, 13 and 14.

1847 Meles leucurus Hodeson. Journal of Asiatic Society of Bengal. p. 763, PL 2931,
1925 Meles leucurus Hodgson, Zdansky. Quartire Carnivoren aus Nord-China. Paleontologia Sinica,

Ser. C., Vol. li, Fasc. 2, pp. 1-38.
1930 Meles cf. leucerus Hodgson, Teilhard et Piveteau, Les mammiferes fossiles de Nihowan (Chine).

Annales de Paleontologie, T. XIX, Paris, pp. 108-109, P1. XXI, figs. | et la.
1931 Meles leucurus Hodgson, Pei. On the mammalian remains from Locality 5 of Choukoutien,

Palzontologia Sinica, Ser. C, Vol. VII, Fasc. 2, pp. 8-10. PL I, figs. 2 and 2a-2d.

In Locality 1 the Badger is represented only by a relative poor material: 2 much
broken skulls; two fragmentary maxillee (P*—M?); three isolated P4 and eight Mt; a com-
plete lower jaw (both sides); 16 more or less complete mandibles and [0'isolated M,; skeletal
bones: 2 complete humeri, one complete radius, one broken femur and one complete tibia,
three astragali, seven calcanea. But much better specimens, collected in Locality 3 will be
fully described in Paleeontologia Sinica, Ser. C, Vol. VII. The latter will include an entire
skeleton and several complete skulls.
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DESCRIPTION
Skull .

No difference with the skull of a living M. leucurus as much as we can judge from
our specimens.

Upper teeth (Fig. 19).

P* (carnassial), variable in size and also in shape, according to the more or less en-
larged condition of the internal lobe. In most of the specimens there is a single deuterocone
set (as it is the normal case for the Badger and Bear) very backward, slightly behind
the protocone. But in a few others (3 specimens) a second cusp set forward, in the position
of a dog’s deuterocone, is observed, equal to (in two cases) or smaller (in one case) than the
first one; so that the tooth reaches the structural stage of the upper carnassial in Procgon or

in Taxidea. A similar, but not so strong, duplication of the deuterocone is reported by
Miller (1912) in the case of Meles taxus.

M, very variable in size (from 11.6 mm to 13.8 mm in length, vide Measurement
table), and somewhat also in secondary characters. For instance, along the ridge bounding

the broadly expanded hypoconal area, the accessory cusps are found in any number between
I and 8.

Lower camassial,

Also variable in size: from 13.5 x 6 mm to 17.7 x 7.6 mm. A small accessory cusp
is observed on the talonid.

Limb-bone.

The shape of the limb-bone is exactly the same as in the living Meles.

Proximal Distal
Length breadth breadth
Dimensions of the humerus . . « ... .. . 1020 mm  23.8 mm 29.4 mm
. e s radils ... ee.e 71.8 mm  10.8 mm 14.8 mm

- s wo femur ..ol —_— 20.8 mm 17.6 mm
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Fig. 19. Meles cf. lencurus Hodgson.

A, one incomplete skull and its upper teeth.
Al, right side view of skull, x 1]
A2, top view of skull, x |;
A3, crown view of right upper teeth (P>—M?Y), » 2;
A4, crown view of left P%, x 2

B, inner side view of three isolated P?, x 2.
Bl, P* with a well developed second cusp on the inner angle.

B2, P? with a rudimentary secondary cusp on the inner angle.
B3, P* without a second cusp on the inner angle.
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MEASUREMENTS (in mm.)

(Arranged according to the length in an order from smallest to the largest.)

length right left == 7.8 = B
: 7.3 7.6 - 8.2 8.3
o width 61 68 6.6 6.5 6.2
A
length 8.9
r 8.7
width 6.5 8.0
length 1.6 nght  lefe ™% 12.4
. width 10,0 120115 15
length i2.7 13.0 13.2 13.4
width 10.0 1.2 11.0 11.0
length 13.7 13.8
width 115 () 0.6
length 13.5 13.9 14.0 i4.1
width 6.0 6.0 6.6 6.8
length 14.2 14.2 14.0 14.6
M width 6.3 6.5 6.5 6.9
length 14.6 4.7 15.0 15.1
width 6.3 6.5 116 7.0
right left =*
]“e,!_lgﬁ 15.4 15.3 15.4 15.4 15.7
I 6.8 6.6 6.9 7.3 7.4
length 15.7 15.9 16.0 16.0
width 7.1 6.6 6.9 7.4
length 16.1 16.4 17.7
width 6.9 6.5 7.6

* With a second cusp on the deuterocone.

*2 P* bearing a second cusp on the deuterocone.
HORIZON AND LOCALITY: Upper Polycene of Sinenthropus site at Choukoutien;
Layers: 3, 5, 6, Carnivora Layer, Lower Cave and Kotzetang Cave Cat. No. C.L.

38c — ¢ __€C
" C. 672 C. 619 -
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COMPARISON

The generic determination of the above described form is sure. For instance, on
account of the shape of the skull, it cannot be referred to the rather southern Arcfonyx*.

The specific attribution to leucurus on the contrary is merely tentative, this name being
chiefly adopted because M. leucurus is the most common Badger found in N. China. It is
a known fact that the Badger species are practically indistinguishable by their bones, and
chiefly by fragmentary bones only.

The question as to whether a single species of Meles or several are represented in
Locality 1 also is still open. Provisionally however and because in our specimens the extreme
difference in size or shape are gradually linked by intermediate types (Fig. 19, B), we will
take the more conservative view, namely that only a single specific type is present.

Fossil Meline are first recorded in N. China from the Pontian Red Clay of Shansi
(Zdansky) and E. Kansu (P. Licent's excavations); but, in those early times they are ex-
clusively represented by distinctly primitive form, in which, for instance, the internal lobe of
M! and the talonid of M, are never so developed as in the true Meles. The true Meles are
first found in the Sanmenian deposits (Nihowan).

Sub-family LUTRINE Baird
Genus LUTRA Brisson
Lutra melina Pei (sp. nov.)

PL X1, figs. 5a and 5b; PL XII, figs. 1-4, 7, 8 and 10.

What seems to be a rather aberrant type of Lufra is represented in our material by

four mandibles and one isolated right upper molar.

Upper molar (Fig. 20). .

This tooth (Pl. XI, fig. 5), almost certainly referable to the same species as the lower
jaws, differs from the corresponding tooth of a Luira vulgaris by several important features.
The parastylid, generally strong in the common Otter, is here very weak. The internal
cingulum, instead of expanding posteriorly almost so far as the base of the metaconid, as in
L. vulgaris, is built as a sharply limited lobe, separated from the metaconid by a linear wall

1 Fossil Arctonyz are found in the Yenchingkon deposit of Ssuchuan (vide Matthew and Granger,
1923).
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Fig. 20. Lutra melina Pei (sp. nov.).

A, outer side view of broken mandible with P:, M, az::d

M, %1 .Cat. No. C.670A°
[o
B, broken mandible with Pr-M;............ Cat. No. C.669"

BI1, outer side view, x 1.

B2, crown view of teeth, x 2,

(o}
C, broken mandible with Py-M,............ Cat. No. C.668"

Cl, outer side view, x 1.

C2, top view, X L.

o
D, broken mandible with Mieeuvuirenreasid Cat. No. C.670B8°

D1, inner side view, x 1.

D2, crown view of M,, x 2,

E, crown view of M}, x 2.....

77
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of 3.5 mm long, a distinct cusp (metaconule?) being formed in this area. Anteriorly, the
cingulum forms only a rudimentary lobe in the front of the protocone. On the whole, the

outline of the tooth is much more elongated and lozengic than in an ordinary Lutra.

MEASUREMENTS
Maximum breadth, measured from paracone to hypocone ......... eeeraraas 1.7 mm
breadth, measured from outer to inner border ..vevevveennaiiii., 9.3 mm

Diagonal length, measured from the anterior border of protocone to the posterior

border of the inner cingular lobe .. ..ovevviieieeiiiidine. . 7.0 mm

‘Maximum length, of paracone + metacone .....ciieeiniiiiieianiiiiiiiiaa.as 6.4 mm

Length, measured at the junction of the outer lobe (paracone and me-
tacone) with the inner lobe (protocone and hypocone) .. ... ...... 6.5 mm

Mandible and lower teeth (Fig. 20).

The mandible is strong, deep, with a lower border almost straight. Condyle slightly
below the level of the tooth row. Ascending ramus forming an obtuse angle with the alveolar

border.
P, set obliquely in the mandibular bone.
P, without any anterior cingular cusp, nor metastylid.

P., with its posterior part well rounded and without metastylid. This character is
remarkable, since in common Lufra, the back of the protoconid is characteristically broadened,

flattened, and bearing a metastylid (reacting to the protocone of the upper carnassial).

M., with a trigonid much more elongated than in the common Otter. On the talonid,
the hypoconid, although distinctly cutting and somewhat dominant, is moderately developed,
and not displaced towards the internal part of the tooth, so that (1) there is no external cingular
area, and (2) the heel is clearly basin-shaped. Entoconid developed as a distinct ridge, ending
near the metaconid, in two or three small cusps, the most anterior one being the largest. By
both these characters (elongated trigonid and excavated heel) the tooth displays a curiously
deceptive appearance of belonging to a Meles.

Ms, preserved on one specimen only: small and subcircular.
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DIMENSIONS (in mm.)
[ C C C
C. 668 C. 669 C. 670A C. 6708
Py—M, length —_ 33.0 31.5 —_—
P. length —_— 4.5 —_— —
2 breadth —_— 3.0 —_ _
P length 5.9 6.0 5.5 —_
B breadth 4.0 3.6 3.8 —_—
P length 6.9 7.2 —_— —_—
* breadth 4.2 3.7 — —_—
length 14.0 13.7 12.5 12.3
breadth 6.3 6.4 5.8 5.5
M,
length of
trigonid 9.4 8.5 8.2 8.2
length —_ _— 3.8 ——
M. breadth — —_ 40 —
Limb-bones.

To the same form we refer tentatively the distal part of a humerus (Pl XII, fig. 7)

and a radius (Pl. XII, fig. 8).

In its preserved part (gspeciaﬂy by the flat shape of the ulnar facet and by the moder-

ately deep anconeal fossa) the humerus shows distinct Lutfra features. It looks rather small, of

course, but such is also true of the teeth.

On the radius, (PL. XII, fig. 8) the tubercle is well developed and the anterior ridge
strong. But the shalt is relatively much longer, and more straight than in the common Otter;

and here again, the resemblance to a2 Badger.

HORIZON AND LOCALITY:
All the four mandibles were collected in the sandy layer (Layer 7), in the Main Deposit. But

Upper Polycene of Sinanthropus site at Choukoutien.
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we have no record of the place where the isolated M' was found: perhaps also in the sandy

layer, judging by the appearance of the matrix. Cat. No. C. L. G. 8. C. C'T%—ﬁ.i—(%ﬂ'

COMPARISONS
it should be impossible to refer the above described teeth and jaws to any other known
family than that of Lulrine (e. g. the shape of M" and the relatively short heel of M: exclude
the Meline). But among the Otters, the Choukoutien form represents a remarkably isolated

type, which would have possibly, if we knew the shape of the upper carnassial, to be erected
into a new genus.

At present, at least it has to be considered as a new specics, for the following char-
acters: M witha well projecting, but short cingular expansion (hypccone); P, without metastylid
nor posterior flattening of the protoconid; M, with elongated trigonid and basin-shaped talonid;
radius relatively long and straight. To this new form, the name L. melina is propesed, as
expressing the Badger-like appearance of the lower jaw.

Amongst the living Lulra> we do not know any species approaching the shape of

L. meli In L. i the upper molar has somewhat the same narrow, transversal
outline. But the tooth of L. sumairana is built differently, as indicated by the figure of
Anderson®; the inner lobe of M! is not 50 expanded anteriorly as in our specimen, and there

is no small cusp (metaconule) below the metacone on the same tooth.

With the fossil Otter of China, no interesting similarities can be detected. The Pontian
species described by Zdansky (L. aonychoides Zdansky) is larger and belongs to the Aonyx
Group. As for the Sanmenian L. licenti Teilhard and Piveteau, it differs still more from L.

melina than L. ogulgaris by the massive shape and the reinforced Otter characters of M!

and M.

Sub-family GULIN A
Genus GULO Storr
Gulo sp.
Pl XI, figs. 6 and 7.
This form is new, but very rare in Choukoutien. being only recognized so far by an
upper molar and a lower carnassial. Upper molar like in G. luscus, with the difference that

1 J. Anderson, 1878, Vol. II, PL Xil, fig. 5.
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the protocone, because both its anterior and posterior wings are equally extended, does not

develop into a distinct cusp, but has the shape of a perfectly regular semi-circular ridge (Fig.
21, A, PL X, fig. 7).

Lower carnassial (Fig. 21, B, PL. XI, fiz. 6) built exaclly as in Gulo luscus, but a
litde more slender, and with every ridge or furrow more distinctly indicated. For instance,
the rudimentary antero-internal lobe 1 (vide Fig. 21) is separated from the protocone by a
clear sinus; and such is the talonid from the trigonid, along the inner border of the tooth.

MEASUREMENT (in mm.)

Choukoutien Gulo

Living
Gulo luscus Lin*

lengthof the innerlobe ., . . . .. ..... 6.8 7.0
M length at the junction of the inner with the
outerlobe . . ......... e e 5.7 5.8
length
B, paraconid « . v . e b e b e n e e e 7.5 7.6
b.protoconid . ... .. e e 8.0 8.5
cotalonid .. ... ... L ... 4.7 3.9
dototal . . ... .. ... e 19.2 20.0
M, . a+b 7.5+8.0_ 7.6+8.5_
1 ratio 37 3.29 39 =4.18

gt
o

* Cat. No. 135.
COMPARISON

The generic determination of the two above described teeth is sure'; but the specific
attribution is more questionable. By the special shape of M* (protocone) and by the relative
slenderness of the lower carnassial, the Choukoutien specimens differ slightly from the living
G. luscus.  If those features prove in future to be not individual, then a new species would
possibly have to be established.

| In Mellivora, the only other form which would appioach our form, the M, is built differently:
much lower, and with both internal and external cingulum much stronger.
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By its geological age, the Choukoutien Gulo would correspond with the G. schlosserl
Kormos recently described by Kormos from the “‘preglacial’’ beds of Hungaria (Kormos,
1932). But as far as we can judge from the pictures given, the carnassial of G. schlosseri
does not show the antero-internal rudimentary lobe (Fig. 21, 1) so distinct in the Choukoutien
species.

No fossil Gulo had yet been reported from China. But from the Pontian Red Clays,
claose form, Plesiogulo Zdansky, is rather common: in Shansi (Zdansky), in E. Kansu (P.

B2
Fig. 21. Gulo sp.

A, crown view of ML, ¥ Ziicveerecrnnnenne Cat. No. C'%ﬁ
C
B, My, x L.... .Cat. No. o6t
Bl, crown view, |, antero-internal lobe.

B2, outer side view.
Licent). The M of Plesiogulo is much more expanded in its internal cingular part than in
Gulo and on the lower carnassial the talonid is less cutting (broader, with the hypocone more
laterally and less centrally set.)

HORIZON AND LOCALITY: Upper Polycene of Sinanthropus site at Choukoutien;

. . C C
Layer uncertain (Carnivora Layer ?). Cat. No. C.L.G.5.C. s and oo

Sub-family MUSTELIN.A
To the Choukoutien deposits, the Musteline are known by 3 different types': two
of them recovered in Locality 1 itself, the third one (Martes sp.) collected in the **Cap-

Travertine'".2

1 Possibly a fourth form occurs in Locality 3 of the Choukoutien region.
2 Vide Teilhard and Young, 1929; and Black, Teilhard, Young and Pei. 1933.
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On account of their strongly fixed characters, the members of this subfamily are almost
as difficult as the Cats to determine by their osteological features only, and their classification
has been somewhat obscured by modern zoologists. We shall here follow Miller’s generic
division, which is as follows:

* M, with a metaconid and with a narrow basin-shaped talonid........ Marfes
* M, without metaconid, with a talonid edge-like.
** Tympanic bulla rounded, mastoid process not projecting.......... Mustela

** Tympanic bulla triangular, mastoid process projecting. ....... vess Pularius

Genus MUSTELA L.
Mustela of. sibirica Pallas
Pl Xi, figs. 2 and 4.
1930 Mastela {Pulorius) sp. Pei. On a collection of mammalian fossils from Chiachiashan near Tangs}
Bull. Geol. Soc. China, Vol. IX, No. 4.

1931 Maustela (Putorius) sp. Pei.  On the mammalian remains from Locality 5 of Choukoutien. Palesonta-
logia Sinica, Ser. C, Vol. VII, Fasc. 2, p. 1, PL 1, fig. 3a.

This form is well represented in our series by the following materials: the frontal part of
a skull, with the lower jaws in connection (teeth almost all preserved); the right lower part of
another skull; two lower jaws belonging probably to one and the same individual; the distal
part of a humerus; and an astragalus.

DESCRIPTION

Skull.

Size smaller than in Puforius putorivs L. Tympanic bullee moderately inflated and
distinctly carinated in their fore half. The inner border is straight; the outer border slightly
convex in the middle; the anterior border pointed near the inner edge (Fig. 22). Mastoid
process not projecting. Post-orbital process weak, slightly directed backward. Inter-orbital
area moderately convex, flattened in the middle. Post-orbital constriction weak. Infra-orbital
foramen elongated, ovate in shape, and situated entirely behind the anterior rim of the orbit.
Palatine moderately broad, its width between the molars being a little less than twice the labio-
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lingual diameter of a molar; anterior palatal perforations, small, ovate, oblique, with a medium
foramen relatively large, and ovate.
Upper teeth (Fig. 23, A).

Incisors and canines as in P. puforius.

P?, relatively larger than in Puforius putorius, two-rooted, obliquely set on the
alveolar border. Section oval. The main cusp rises abruptly on the anterior border.

Fig. 22. Mustela {Putorius) cf, sibirica Pallas, natural size,

: . C
A, frontal porton of skull and mafxdxbles ............ Cat, No. <o
Al, palatinal view of skull;
A2, top view of skull;
A3, right side view of skull;
A4, anterior view of skull and mandibles;
A5, side view of right mandible;
A6, crown view of right M.
B, basal view of broken skull, showing the shape of auditory

C
wulla, —_
b o resretersresaseaarsoasassanrrenesasnnsena on Cat. No. 0

P35, of an ordinary type, without metastyle.

P3, (carnassial), more slender and cutting than ;n P. putorius, Parastyle developed
only as an inconspicuous projection of the cingulum. Deuterocone as in P. putorius.

M, of the common Mustela or Pulorius type, with an internal cingular rim (or lobe)

moderately expanded.
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Vlandible.

The mandible is shorter and more massive relatively than in P. puforius. Coronoid
process with a convex posterior margin.

Lower feeth (Fig. 23, B).

Lower premolars without metastyfid. P, similar to P: and obliquely set also on the
alveolar border.

Fig. 23. Upper and Lower dentition of Mustela (Pulorius) cf.

sibirica Pallas, x 2. Cat. No. 8120‘

A, Upper dentition, 1'—M?,
B, Lower dentition, C—M.,.

M, (carnassial), slightly variable in size. Paraconid as long as the protoconid, but

lower. Talonid formed by a median cutting hypoconid, slightly or not notched. No
metaconid.

M., single rooted, slightly variable in size, with a weak longitudinal edge, slightly
external in position.
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MEASUREMENTS
Measurements of Choukoution Mustela and Manchuria living M. sibirica Pallas (in mm.)
(A)
r Ch(}";l;:illlﬁen M. sibirica 'frgm
Moustela Manchuria’
E A
Skall
Minimum transverse diameter between the orbits - 12.9 12.6
| Transverse diameter between the canines . . . - 8.7 8.8
Transverse diameter of the palate between mo]ars - 9.6 10.3
Upper Jenlilion:
Widthof fincisors . . . . v oo o, - 5.8 6.2
Length from canine to molar . . vt i i e i e e e - 23.2 23.9°%
Lengthfrom P2to P¥ . . . ... oo it i inn 11.9 12.6 13.1=%
Helght ofuppercanine . . . - - i i et it e e e, — 8.5 9.4%=
P2 length . . v i it e e e e 2.0 2.2 2.5%%
width. o o s e e e e e e 1.3 1.4 1.4
PP lensth .. v i i it ittt et et e e e s ennnn 3.2 3.8 3.94*
widthe o v v i it i e e e e s, 1.7 1.8 1.9%%
P* length . . 0 0ottt i it e e e e e 6.3 6.8 6.8%7
width o et e e e e 3.0 3.5 3.8°*
M Tenpth « - v v e i i i e i e e 2.5 2.9 2.8
width « o v v e o e e e e e e e e 4.5 5.2 5.0°*
(B)
Choukoutien fossil Mustelz M. sibirica Pallas™
| from Manchuria
D c | c A
Mandible: |
Length from the condyle|
to theincisor . . . .. . — — 35.3 ] 36.5 36.0
Depth of the ramus
under M, 68 6.2 6.1 6.6 6.7
left right left right left right left right
. Lower dentition:
i Length from Ps to M, — 1.0%** | 12.0°**| 11.8 — 12.3 124 12.4
I Height of canine — 7.0 — 8.4 8.1 8.0 8.2 8.2
P, length -~ — - 24 2.3 2.3 24 2.5
width — — — 1.4 1.4 1.4 1.6 1.5
P, length 33 2.8 3.1 3.2 3.0 3.1 3.2 3.3
. width 20 1.3 1.9 1.8 1.8 1.8 2.0 2.0
. P length 4.3 3.6 38 39 4.2 4.1 4.2 4.4
| width 23 2.0 2.1 2.1 2.2 2.1 2.2 2.2
‘ M, length 8.0 7.1 7.4 16 7.7 7.5 7.8 7.8
width 3.0 26 2.7 2.6 2.7 2.6 2.7 2.7
length of talonid 2.2 1.9 19 1.8 1.9 1.8 1.9 1.9
M. length 19 — 1.7 1.6 — 1.9 1.7 1.8
width 1.9 — 1.7 1.5 _ 1.9 17 1.8

® Cat. No. 377 =2 Right side *2% By alveolus or alveoli
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HORIZON AND LOCALITY: Upper Polycene of the Sinanthropus site at -Choukou-

tien. Layers: 5, Lower Fissure and Lower Cave. Cat. No. C.L.G.S.C. C—?———-ZOI-—-C—‘CZ—OB.

COMPARISON

|. Comparison with living forms.

The fossil remains described above evidently (cf. the shape of M, and the tympanic
bulla) belonged to the genu§ Mustela as defined by Miller, and very close indeed to the living
M. sibirica' For comparison with this latter species, we have been using in addition to
the descriptions given by Radde (1862) and Milne-Edwards (1868-1874) five skulls collected
in Manchuria and determined by Miss von Lude in Harbin. Between the living form and
the Choukoutien fossil, the likeness is almost complete, both for the size and the shape. In the
fossil Mustela, however, the hypoconal lobe of M! is distinctly less expanded, and the anterior
half of the bulla is more carinated (triangular in section) than in the Manchurian form. M.
sibirica is actually found in Siberia, Central China, and Japan (Gray, 1865). No other
Asiatic Musteline we know would approach our fossil more closely. In Pulorius eversmanni
Lesson, the post-orbital constriction seems to bhe more abrupt and more strong than in
the Choukoutien form. In P, (M.) alpinus Gebler, P. davidianus M.-Edwards and P. astutus
M.-Edwards the size is insufficient. P. moupinensis M.-Edwards, is also too small; and in
addition, its bulla is more inflated, and more triangular in its contour than in ocur specimens.

With the P. (lcis by Trouessart) fonlanieri M.-Edwards from the Peiping area, no
comparison is possible because the form was deseribed only by skin.

2. Comparison with fossil forms-

In spite of the fact that their zoological type is apparently as old as the final Oligocene
at least (true small Musteline in which M, has no metaconid occur in the Agnitanian of
France), no Mustela nor Puforius but only Martes (e.g. Marles anderssoni Schlosser), are
reported so far in N. China in the Late Cenozoic (Pontian) deposits. Proputorius minimus
Zdansky from Shansi (Zdansky, 1924) has a metaconid preserved on M,, and consequetly is
also a-Martes-like species.

1 Mustela sibirica Pallas 1767, in Spicilegia zoologica. Vison sibirica Gray, 1865. Putorius sibiricus, M.-
Edwards, 1868-1874. Luireola, Trouessart, 1898-1905. The name Mustela sibirica seems to be
generally adopted. However, several Russian authors, for some reason, prefer the name Colonocus
sibiricus (personal communication from Miss von Lude of Harbin).
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Mustela (or Putorius) sp.

The second type of Weasel found in Locality 1 is only represented so far by a single
Tower jaw, with Ps—M. preserved. On M, there is no trace of metaconid, and the trenchant
talonid, rather long, is slightly notched. Size much smaller than in M. sibirica, somewhat the

same as in Foeforius vulgaris Blaeius (= Mustela nivalis L., vide Miller, 1912, p. 403).

In the absence of any knowledge of the skull and of the tympanic area, even a precise

generic definition of this form is impossible.

MEASUREMENTS
P, P, M talonid of M,
length 1.5 mm. (?) 1.9 mm. 3.6 mm. 1.2 mm
width 0.8 mm. 1.0 mm. 1.2 mm. _—

HORIZON AND LOCALITY: Upper Polycene of Sinanthropus site at Choukoutien.
C
Layer: Lower Cave. Cat. No. C.L.G.5.C. 305 -

Genus MIARTES
Martes sp.

Two broken lower jaws belonging to the same individual of a Martes (Fig. 24) have
been collected in the *‘Cap-Travertine™, together with rich Chiroptera remains, on the hill top,
south of Locality 1. M with a well formed metaconid; talonid, less cutting and some-
what basin-like.

DIMENSION (in mm.)

P, M.
| et ieeteeeneeraa e anaaa 6.2 9.1
2 L 3.0 4.2,

HORIZON AND LOCALITY: (?) Early Choukoutien formation (Upper Polycene;).

Layer: *‘Cap Travertine™ on the hill top, south of the Sinanthropus site at Choukoutien. Cat.

C
No. C.L.G.S.C. 1855
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By the size and shape, this specimen stands very close to the fossil M. anderssoni from
the Lower Pliocene of Chiton-Gol (Teilhard, 1926) and the Middle Pliocene of Frtemte
(Schlosser, 1924). But it might just as well belong to some living form.

This is a noticeable fact.that, whilst the small types of Martes have been spanning,
practically without any change, the Pliocene times, such big forms as the Pontian Mustela
{(Maries) paleosinensis Zdansky and the Sanmenian M. (Martes) pachygnatha Teilhard and
Piveteau have entirely disappeared at the beginning of the Pleistocene.

Fig. 24. Marles sp., broken mandible with P, and M, from the *“Cap™, x 2fI.
KEY TO THE CHOUKOUTIEN MUSTELIDAE

(A) P? triangular in shape: inner cingulum of M? largely expanded and surrounding the protocone;

M; with a strong metaconid, a trigonid transversely elongated, and a large basin-shaped

Balonid o o o 4 v ke e e e e e et e e e e et e Meles leucurus . . PP. 72.76
(B) P* unknown; inner cingulum of M! rather large, but not extending in front of the protocone.

M, with a metaconid moderately strong, a trigonid somewhat triangular in shape, and

atalonidrelatively cuthing . .« . . 0 v o b i e e e s Lutra melina . . PP, 76.80
(C) P? elongated in shape; inner cingulum of M? weakly expanded; M, with a weak or without
metaconid.

{a) M, without metaconid and with a lalonid more or less cutting.

I) M, with a talonid less cutting, sizelarge . . . v c v v o v v v 0. Gulo sp . . PP. 80-82
2) M, with a talonid very cutting and size small.
* gize relatively large - « - o 0 00 o o 0. + e« s oo Mustels cf. sibirica . . PP, 83-87
*aizesmall . . 0 .0 i ot i e e e e e M. sp. indet . . P 88

{b) M, with a metaconid and with a talonid bagin-like « . . . .. .. ... Martes sp. . PP. 88-89
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Family HY ZENID.&A£E
Genus Hy.ENA L.

Before starting a detailed study of the Choukoutien Hyzenas, we have to make the fol-
lowing preliminary observations:—

(1) A phylogeny of the Hyena has been tried several times by distinguished paleon-
tologists such as Professor Boule (1893) and Dr. Pilgrim (1932, PL. X). Useful as they are,
those attempts to reduce the fossils forms to a few linear series leading to the living H. crocuta,
striala, brunnea, prove more and more to be too simple. Almost every type of crossed com-
binations can be found in the genus for dental characters such as: relative length of the carnas-
sial blades, reduction in size or cutting shape of the lower carnassial’s heel, persistence or
disappearance of the metaconid. A The Hyzenas (as every zodlogical group richly represented)
should be figured diagramatically not as a *‘faisceau’ but as a *‘net’" of forms (cf. Teilhard
and Pivetean, 1930, p. 103).

(2) In such a net, it would be impossible, in most cases, to trace any isolated thread
over a long pericd. More easy and useful on the other hand is the distinction of some
morphological stages which (because successively reached in time) seem to characterize the
history of the genus as a whole. . For our present purpose, three such stages are recognizable
in Eastern Asia:

a) The variabilis stage (H. variabilis Zdansky), dominant in the entire group of the
Pontian Hyena of Europe and Asia: carnassial blades moderately expanded; molars and
premolars relatively slender (metaconid present or absent, lower carnassial’s heel long or
short etc.).

b) The sinensis stage (H. sinensis, Choukoutien type), dominant everywhere in the
Late Pliocene and Lower Pleistocene forms of China, India, and W. Europe (H. perrieri,
arvernensis, brevirosiris, etc.): carnassial blades moderately expanded; molars and premolars
very thick (metaconid present or absent, heel long or short, cutting or not cutting).

¢) The true crocuta group, typically Pleistocene, with much elongated carnassial blades
(and heel not cutting on M).

N.B. Inhisrecently published phylogeny of the Hyzna (a Table with no explanation)
Dr. Pilgrim (1932, Pl. X) extends the crocula group to the entire group of forms
included by us in the “‘sinensis stage,”” a litdle diffusively we think. In the
present paper we shall exclusively use the name in the restricted meaning
indicated above in (c).
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(3) Concerning the modifications of the lower carnassial tooth in the Hyena, it has to
be observed that the passage from the originally tricuspid (*‘Viverrine'”) heel to a trenchant
heel is obtained in a rather peculiar way. The cutting edge of the heel is distinctly set not on
the labial (as in dogs, cats, ‘etc.) but on the lingual side of the tooth. As proved by an easy
zomparative study, this dispositi(;n is not due to an abnormal connection of the protoconid with
the endaconid, but to a shifting of the hypoconid towards the lingual part of the heel. Asa
result of this readjustment, the vestigial metaconid becomes included in the posterior trenchant
edge of the tooth, and a more or less extensive flat area (**external area’") is produced labially,

acting as an antagonist for the upper molar.  This feature is especially clear in the milk teeth

(DP,).

Hyezena sinensis Owen (emend. Zdansky)

PL XIV, fig. 1; PL XV, figs. 3-5;: PL. XVI, figs. 2-4; PL. XVII, fig. 1;
Pl XVIIL, fig. 1; PL XIX. figs. 1-3; PL. XX, figs. 1-6; PL. XX{, figs. 1-8.

1925 Hyena ultima Matsumoto, Zdansky {mandible). Quartire Camivoren aus Nord-China. Paleon-
tologia Sinica, Ser. C, Vol. iI, Fasc. 2.

1927 Hyena sinensis Owen, Zdansky, Woeitere Bemerkungen iiber fossile Carnivoren aus China.
Paleontologia Sinica, Ser. C, Vel. IV, Fasc. 4.

1928 Huyena sinensis Qwen, Zdansky. Die Saugetiere der Quartirfauna von Choukoutien. Palzon-
tologia Sinica, Ser. C, Vol. V, Fasc. 4, pp. 42-47; Tal. I, Figs. 10-21; Taf. IV, Figs. 1-4.

The remains of Huene sinensis Owen, one of the most typical forms in the Choukou-
tien main deposits, have been collected in an extraordinarily great mumber during the recent
excavations made in the lower levels, such as Lower Cave and Lower Fissure. It is the most
dominant animal in the Choukoutien deposit. Isolated teeth, isolated limb and foot-bones,
broken mandibles and skulls are most numerous. Judging by the number of astragali, the
collection represents at least two thousand individuals of different ages. In an excellent stage
of preservation are: | almost complete skeleton (Fig. 31, p. 102), 8 skulls, more than one

hundred undamaged lower jaws and some tens of complete limb and foot-bones.
DESCRIPTION
Skull (Fig. 25).

Skull large, with a broad muzzle and a remarkably narrow and deep brain case.
Nasalia short and extended backward, not so far as the hinder termination of the maxille.



) 92 Paleontologia Sinica Ser. C.

Pre-maxille in contact with frontal. Frontal area, as well as nasal, gently convex in adult.
Postorbital process variable: generally short and pointed laterally (Pl. XVII, fig. tb; and
PL XV, fiz. 1b) and sometimes long, slender (Fig. 25A), and somewhat pointed backward
(FL. XIV, fig. 1b). Sagittal crest and ridge usually high and prominent. Brain case ex-
tremely narrow and deep. Occiput narrow and high. Palatine broad and slightly concave.

0! 23 45 6178810
o
Fig. 25, A. Hyena sinensis Zdansky, skull, x 1/2;

Top view.

Skull Guv.).

As noted above the skull of an adult individual is very characteristic in having a very
narrow but deep brain case. In a young individual, the brain case is oval in shape, con-
siderably broad and low (Pl. XIX, fig. 3a), the sagittal crest not yet developed. Other parts
do not change very much with the age.
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Ypper Permanent Dentition (Fig. 25, B).
Incisors and upper canines of the ordinary Hyena type; but size larger than in the
iving Crocufg and in H. ultima Matsumoto.

P1, always present; transverse diameter greater than longitudinal; set at the middle
of the space between P? and C, or behind.

P2, with weak anterior and posterior accessory cusps; and with a faint inner cingulum

} ,u-',,d_’i.nw

T
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Fig. 25, B. Hyena sinensis Zdansky, skull. x 1/2;
Palatinal view.
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P3, with anterior and posterior accessory cusps distinct and almost equally developed,
without posterior cingulum; inner cingulum very weak.

Fig. 25, C. Hyena sinensis Zdansky, skull. » 1/2;

Lateral view.

01 23 45

on

Fig. 25, D. Hyena sinensis Zdansky, skull, x 1/2;
Occipital view.
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P', strong, thick and short. Aside of the smaller relative variation checked below
in Table F of measurements (pp. 107 and 108,) the dominant characters of the tooth are as
follows: parastyle (first lobe almost as long as the protocone (second lobe); tritocone (third

tobe) scarcely longer than the protocone. Deuterocone relatively small.

M?, with three distinct cusps; size and shape greatly variable as shown in Fig. 26.

v o b DD

> @ <&
o S D
<@ > 2
o D OO
o> o> O

Fig. 26. Hyena sinensis Zdansky. Outline of a series of M!, showing
the variation in shape, x /1.

Lower Permanent Teeth (Fig. 27).

The lower incisors and canines are of an ordinary Hyena type, but the size is larger
than in the living Crocufa and the fossil H. ultima.

P:, always absent.

P,, large; outline oval; anterior half scarcely smaller than the posterior one; main
susp large; anterior accessory cusp (parastylid) indistinct but somewhat large; posterior ac-

cessory cusp (metastylid) distinct but relatively small.
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Mandible, % 1/2, showing the right M, with

but the left one without a rudimentary metaconid.

Hyena sinensis Zdansky.

Fig. 27.

A, top view;
B, lateral

VIEW.
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P,, with anterior accessory cusp (parastylid) small and indistinct, and with small
posterior one (metastylid).

P., with both anterior and posterior accessory cusps distinct and larger; posterior
cingulum faint.

Two broken maxillee with milk dentition, x 1/1,

Fig, 28. Hyena sinensis Zdansky,
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M,, with paraconid large and of the same size as the protoconid; protocanid relatively
small and Jow; a vestigial metaconid exceptionally present (on about 5 specimens)!; talonid
short and cutting, the hypoconid being the only distinct cusp. Posterior cingulum faint.

Upper Milk Teeth (Fig. 28).

DP2, crown pointed backwards in an early stage of development (Pl. XIX, fig. 1;
and Fig. 28A); gradually shifting; and pointed downward when grown up. Anterior
accessory cusp (parastyle) indistinct and forming an antero-internal projection. Posterior
accessory cusp {metastyle) distinct (Fig. 28B and Pl XIX, fig. 3C). )

DP3, deuterocone absent, only a trace of it, supported by an inner root. Parastyle
large and with an inner cingulum. Protocone lightly longer than parastyle and almost equal
to tritocone.  Tritocone low and cutting (vide Fig. 28 and PL XIX, figs. 1 and 3).

DP?, shape and size very variable. Paracone and metacone forming an almost

transverse ridge. Protocone (inner portien) forming a crescentic ridge; size large or small.

Lower Milk Teeth (Figs. 29 and 30).

DP,, early stage as in DP? that is, with the tip first pointed backward and then
gradually shifting upward. Shape similar to DP? but posterior accessory cusp (metastylid)
{ess distinct.

DP,, anterior accessory cusp (parastylid) large and distinct, posterior accessory cusp
small and with a posterior cingulum.

DP,, paraconid and protoconid equal in size, but the latter higher than the former;
metaconid absent; talonid culting with only ane ceniral trenchant cusp (hypoconid).

Skelefon bone® {Figs. 31 and 32).

As indicated by the measurement made for the complete isclated and adult specimens,

the size of the skeleton bone of Hyena sinensis is found rather constant (vide infraj. On

1 In one specimen this vestigial metacenid is present only on one side of the jaws (Pl. XVI, fig. 2a
and Fig. 27). Whenever this cusp is strongly developed, we refer the specimen to H. zdanskyi
[vide infra).

2 Since a study of all the broken limb-bones belonging to the present form should have been impossible
and unnecessary, I have restricted my investigations to the complete and adult specimens only:
complete, that is, in which the three chief (length, proximal and distal breadths) are
possible; adult, that is, in which the epiphysis is fused.
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aother hand I did not nofice on them any exceptional features, so that very little has to be
said for their description, though they are represented by a great number of material.

icm,

ol

Acm,
Hyana sinensis Zdansky, six mandibles of young individuals, showing

the development stages (from A to F) of milk teeth, X 1/1,

Fig, 29, A-D.




(i) 100 Paleontologia Sinica Ser. C.

14 5cm.

Fig. 29, E and F. Hyena sinensis Zdansky, six mandibles of young individuals, showing the
development stages (from A to F) of milk teeth, x 1/1.
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Vertebre: In addition to the atlas (Pl. XVI, fig. 4) and the axis (P. XV, fig. 5)
belonging to the complete skeleton, 34 more or less complete specimens of the former and 12
complete ones of the latter have been found in isolated condition.

Secapula: 3 compléte specimens: one reaches 267.0 mm in total length, and 54.6 mm
in maximum diameter of the articular fossa for humerus (PL. XX, fig. 1).

Humerus (Pl. XXI, fig. 2): Besides the specimen belonging to the complete skeleton,
the humerus is represented by 7 complete specimens. They vary from 270.0 mm to 295.0

mm in total length.
Ulna: One complete ulna of a young individual (Pl. XV, fig. 4) and 12 of adults

were collected. The adult ones vary from 273.0 mm to 294.0 mm in total length (Pl. XXI,
fig. 3).

Fig. 30. Hyena sinensis Zdansky, mandible with milk premolars and
permanent molar, x 2f3.

Radius (Pl. XX, fig. 4); Slightly variable in the shape of the upper and lower facet
and of the shaft. 22 adult and complete speeimens in our collecion. Size variable from
243.0 mm to 265.0 mm in total length.

Innominate bone: Only represented by broken specimens (Pl. XX, fig. 5).
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Femur (Pl XXI, fig. 6): the curvature of the shaft and also the shape and pesition
of the tubercles are slightly variable. 10 complete and adult specimens represented. The
total length varies from 276.0 mm to 313.0 mm.

Tibia (Pl. XXI, fig. 7): 26 complete adult and isolated specimens. The total length
varies from 209.0 mm to 228.0 mm.

Fibula: No complete specimen collected.

Calcaneum: Represented by 329 complete specimens. The total length varies from
66.0 mm to 78.0 mm.

Astragalus:  Represented by 571 complete specimens. Length from 45.3 mm to
49.8 mm.

Metacerpus and Melalarsus: Represented by several complete feet; isolated bones
numerous.

Carpus and Tarsus Bones: Known by several complete feet and numerous isolated pieces.

MEASUREMENTS {in mm.)

A. An almost complete skeleton (Cat. No. %i—-, Fig. 31)
Skull (Pl X1V, fig. 1).
Total Jength.. .o e, 351.0
Maximum breadth of themuzzle .. ..ovvnuiniiiii it iee e, 85.0
Minimum breadth of the inter-orbital region ..........ccan.. 350 x 2 = 70.0
Maximum breadth of the braincase ........iiiieiiiiiiiiiii i, 79.0
Breadth of palatine between P* .................. i ieeecieienenaneaes 88.0
Maximum depth of thebrain case........ivvieiieininiieiireecencnaness 119.0
Length from I to M ool i ittt iriercaeeaanaraannn 149.5
Lengthandbreadthof '« oot 8.4and 6.4
Lengthand breadthof B . ... ... .c.oiiiiiil ool 10.6and 9.0
Length and breadthof I¥ ... . oo, 17.0 and 15.5
Lengthand breadth of C .. viiiviniiniiiiiiiiiiiiiiiieeenns 21.0and 17.0
Lengthand breadthof P! ...cviiiiviiiiiiiiiiii ... 7.2and 9.1
Length and breadthof P? o cviiiiiiiiiniieieniiiiinranan, . 20.5and 14.4
Length and breadthof P> ...oviiiiiiiiiiniriniinneccnnn.. . 29.0 and 20.0
Length and breadth of P* ... it iiiiiiiiiiiiiiiiiiaienen s 44.1and 25.5
Length and breadth of M . .veneiiireniriiiieiiirnnnanannss 7.4and 14.4
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Mandible (Pl. XV, fig. 3).

Total length from Litocondyle vvvuverieinnrnneinniinnnnn..
Lengthfrom Pato Mu .. oot ittt i e i i ennn
Length and breadth of Lo
Lengthand breadthof . . ... ...... ... ... ...........
Lengthand breadthof s .. ... ... ... .. ... ... .......
Lengthand breadthof C ... ...... ... ... ... ......
Lengthand breadthof P: ... ... ... ... o o ...
Lengthand breadthof P: .. ... ... ... .. ... ... .....
Lengthand breadthof Pv . .. ... .. . . o ...
Lengthandbreadthof M: . ... ... ... ... .. .........

Vertebre :

Axis,length . ... ... .. i e e e
Atlas, length . .. . ... ... .. . . e e i e
Length from axis to 3rd dorsal vertebra . . . ... .. ..........

Limb-bones.

Scapula, length .. ... .... ... .0 iiennn..
Humerus, length . ... .. ... .0t ieiienniennn.
Ulna,length . ... ... ... . i
Radius, length . ....... ... i
Forefoot, length ........ ... it
Femur,length .........c.0 0 it neinnnnnenn
Tibia, length .. ... it i e e e e

B. Two skulls

C
Cat. No. m

Pl XVII, fig. 1.
Total length . ... ..o i i et ieniannnn 280.0
Maximum breadth between the zygomatic arches ... ... 205.0
Minimum breadth of the inter-orbital region . ......... 64.0
Maximum breadth of the braincase .............. 79.0
Breadth of palatine betweenP* . .. ... ... . ... 73.0

o 105

.. 86and 7.0
..11.0and 9.8
..20.0 and 18.0
.. 18.0and 13.2
..26.0and 18.0
..28.0and 17.1
..28.3 and 15.2

C
Cat. No. m

PL XVII, fig. |
318.0
72.0
85.3
81.4
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Maximum depth of the braincase . ... ............ 114.0 116.0
Lengthfrom PPto MY .. .. ... .o 88.0 95.0
Lengthand breadth of P' . .. ................. — 7.2 and 9.0
Lengthand breadthof P2 ... .............. 19.0 and 14.0 20.0 and 19.0
Length and breadthof P2 ... ... .. ... . .... 26.0 and 19.0 28.0 and 20.2
Length and breadthof P5 .. ............ ... 43.3 and 24.2 45.0 and 25.0
Length and breadthof M* ... .............. 8.6 and 14.2 8.0 and 15.0

C. A skull of a young individual (Cat. No. -=—=—. PL XIX, fig. 3)

C. 1384
Minimum breadth of the inter-orbitalregion . . . . ... ... ... o Lol 49.0
Maximum breadth of the brain case . . ... .. ... ... i, 72.6
Breadth of palatine between DP* . . . .. .. . o i 67.7
DP?, lengthand breadth . . ... ... . ... .. .. . . 19.0 and 16.5
DP, length and breadth . . . ... ... ... ... ... 28.0 and 10.8
DP?, length and breadth . . . ... ... ... . i i 10.5 and 14.7
D. A mandible (Cat. No._c_%T. Pl XVI, fig. 2)
Total lengthfrom Lito condyle .. .. ... ... ... i i, 233.0
Lengthfrom P.to M, . ... ... ... . i §82.0
Lengthandbreadthof P, ... ... ... ... ... ... ... ..., 18.0 and 9.0
Lengthandbreadthot P, .. .. .. ... ... .. ... ... ... . ... .... 24.0 and 17.0
Lengthandbreadthof P .. ... ... ... ... .. ..... ... ... ...... 27.3 and 18.0
Lengthand breadthof M, . .... ... ... . . ... 29.6 and 15.0

E. Milk dentition

Broken maxilla (Cat. No. Pl XIX, fig. 1)

C
C. 1337"

DPs, lengthand breadth . . ... oot ot i i e e e e 28.4and 9.5
DP’, lengthand breadth . .. ... cvvt i inin e eeeeeeeans 8.8and 13.2
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Mandible (Cat. C.L.G.S.C. £ __ p. XX, fig. 4).

C. 1340
DL, lengthand breadth .. . ... ... ... ... ... ... — and —
DI, length and breadth . . .. et e 4.0 and 3.2
DL, lengthand breadth ... ..... .. ... ... ... ... ... ... 4.3 and 5.3
DC, lengthand breadth . . . .. ... . o, 8.1 and 7.2
DP, lengthandbreadth . . . ... ... ... ... ... ... ..., 14.6 and 8.0
DP,, length and breadth . . . . . e ettt e 18.2 and 8.7
DP,, lengthand breadth . . . ... ... ... ... . ... ... ......... 20.6 and 8.0
Mandible (Cat. No. C.L.GS.C. ‘]33 55+ Pl XX, fig. 5)
DP, lengthand breadth . ... ... ... . . ... ... ... . ... ... 15.0 and 8.2
DP,, lengthand breadth .. ... . ... .. ...t 18.4 and 9.4
DP,, lengthand breadth . ............ ... ... ... ue.... 20.1 and 8.3
M, lengthand breadth ........ ... ... .. . i ... 29.2 and 16.3

F. Relative length of the three lobes of P*

Amongst our thousands of specimens, 59 upper jaws with a complete series of pre-
molars and molars, and 100 complete isclated P* were picked out and carefully measured.
length and breadth of each footh and the length of three lobes of PY.  The result of this in-

vestigation can be summarized as follows:
Total length of P*:

Minimum amongst 159 specimens:

Totallength of P o o o vveeeean.. . 41.0 mm (Cat. No. =)
length of Istlobeof P* ... .. ... 13.0 mm
length of 2nd lobe of P* ., . ... .. 13.5 mm
length of 3rd lobeof P'., ... ... 15.0 mm

Maximum amongst 159 specimens:

Total length of P + v v e voeee e 46.1 mm (Cat. No. 6(37_94)
length of Istlobe of P* ... ..... 15.5 mm
length of 2nd lobe of P*. . . . . ... 14.5 mm

length of 3rd lobe of P' . .. . .. .. 16.2 mm
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Proportion of P*

Group | (Istlobe<Zndlobe) ovurvninennineniiairiinnnaen. 14 specimens
Group Il (Istlobe=2nd Iobe) ..cviineieiiiiiiiiiiiiiiiiiinnn.s 77 specimens
Group III (Ist lobe>2nd lobe) -vovioniiiiiiii it 68 specimens
Group A (3rd lIobe>2ndlobe). e v et 149 specimens
Group B (3rd lobe=2nd Iobe).etierernennninrsnnnininiinianaes. 9 specimens
Group C (3rd lobe<Znd lobe)..vueeerieiiiiniiiiaiininacan, i specimen

Group 1A (Istlobe<2nd lobe and 3rd lobe>2nd Iobe)............ 11 specimens
Group IB (Ist lobe<2nd lobe and 3rd lobe=2nd lobe) ............ 3 specimens
Group IIA (1st lobe=2nd lobe and 3rd lobe>2nd lobe) ............ 71 specimens
Group 11B (Ist lobe=2nd lobe and 3rd lobe=2nd lobe) «c.......... 5 specimens
Group IIC (1st lobe=2nd lobe and 3rd lobe<2nd Iobe) ............ I specimen

Group IITA (1st lobe>2nd lobe and 3rd lobe>2Znd lobe)............ 67 specimens

Group [IIB (1st lobe>2nd lobe and 3rd lobe=2nd lobe)

............ 1 specimen
From the above table we can learn that the most common case is the Group II4,
717159=44.7% and Group IlIA, 67/159=42.1%.

N. B. When the difference between two measurements is less than 0.5 mm, they

are supposed to be equal.

HORIZON AND LOCALITY: Upper Polycene of the Sinanthropus site at Choukoutien;
Layers: very abundant in Lower Cave and in Carnivora Layer of Lower Fissure. Also found

. C C C
in Lay:rs 5,6, 7, 8,9 and Kotzetang Cave. Cat. No. C.L.G.5.C. C 907 C_ 608 and TRRYTT

T G497

COMPARISON
(1) The species H. sinensis: history of the name and re-definition of the type.

As in the case of several other Chinese fossil forms, the species Hyena sinensis Owen
was first erected on the basis of an insufficient material and consequently a series of specimens
from different localities and different types were referred to the same type by later authors in
a very confusing way. A short historical summary of the different meanings in which this
name has been used is therefore necessary. The originals of Owen's specimens, a few
uncharacteristic premolars, were probably collected somewhere in Ssuchuan; and scon after
Koken (1885) described under the same name several teeth, including an upper and lower
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carnassial, from Yunnan (possibly Ssuchuan). In 1903 Schlosser mentioned some Hyena

premolars, coming from an unknown locality and referred them to the same species. Later
(1915) a new species, Hyena uliima, was established by Matsumoto upon a P, prcbably found
in the same area as Owen's type specimens of H. sinensis in Ssuchuan. When in 1923

Matthew and Granger made the preliminary study of their important collection of mammal
fossils from Wanhsien, Ssuchuan, they mentioned without any special description, the presence
of H. sinensis. In 1925 Zdansky described under the name H. sinensis some we].] preserved -
specimens of Hyena from Shansi (Localities 105 and 106, Yuanchuhsien) and later he
recognizes correctly the same type, first among excellent material from Changchibsien, Shansi
(1927) and finally (1928) among some specimens collected in Choukoutien. .In the meantime
(1930) Teilhard and Piveteau described the Sanmenian Hyena from Nihowan also as H.

sinensis in the sense this name was used by Zdansky (not by Owen). This would now

appear to have been incorrect (vide infra).

Using the knowledge of these several facts and the satisfactory material actually
accumulated:

a) We consider that Owen’s species is not valid because insufficiently defined, and we
accept the species Hyena sinensis, re-defined and re-described by Zdansky, on the material
from Choukoutien, Yuanchuhsien, and Changchihsien in North China. The name used further
on in this paper therefore will be H. sinensis Zdansky.

b) We are able now {side infra) to recognize that the Hyena from Ssuchuan referred
by Matthew and Granger to H. sinensis Owen is the same as H. ullima as defined first by
Matsumoto, and later (1925 and 1927) by Zdansky in a specimen found in Shansi. Of course
if Owen’s specimens were collected from the same horizon as the material of Matthew and
Granger, Owen's uncharacteristic material of H. sinensis might belong to H. ullima too. But

that can not be proved in a satisfactory way.

c) Koken's specimens from Yunnan are referable to a form very different from H.
ultima and possibly rather close to the group of Indian fossil Hyena (H. sivalensis); unless
{vide infra) they have better be regarded as representing a southern form of H. sinensis
Zdansky. In the present paper, we shall call the type: Hyena sinensis Zdansky, Sou-
thern race.

d) The Sanmenian Hyena from Nihowan determined by Teilhard and Piveteau as
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H. sinensis, shows the characters of 2 new form ancestral to H. sinensis Zdansky and is re-
defined as a new species H. licenti' in this paper (vide infra, p. 120).

(2) Differential characters of H. sinensis Zdansky from Choukoutien.

On the whole this is a clearly defined form (understood with the new definition given
by Zdansky, H. sinensis, as lound for example in Choukoutien) well determined, clearly
recognizable, and clearly separable from the other Hyenas of China. It differs:

From H. ultime Matsumoto (of the crocuta group, vide infre) by a much shorter blade
in the carnassial teeth, and by a shorter and trenchant (not bicuspid nor tricuspid) heel of M,.

From H. zdanskyi Pei {vide infraj by a smaller M, a smaller deuterocone at P*, and
probably also by very different DP. and M,.

From H. licenti Pei (vide infra} by a larger size, and the shape of the heel of M,
(longer and still tricuspid in H. licenti)-

The closest analogy would probably be found with H. sivalensis. In H. sivalensis
and H. sinensis not only the skape of the mandible and the outline of M! and P*, but also the.
size of the accessory cusps of the premolars are the same.? In H. sivalensis as in H.
sinensis (southern race of Koken) the metaconid of M is still well recognizable; but even this
character reappears occasionally on the Choukoutien specimens. '

The Eurcpean Upper Pliocene Hyz=nas, H. avemensis, H. perrieri and H. brevirostris,
althongh belonging to the sinensis group, stand close to H. licenfi by the presence of three
small cusps on the talonid of M,.

Hyzena zdanskyi Pei (sp. nov.)

PL XIIL, fig. 1; PL XV, figs. | and 2; PI, XV, fig. 1;
Pl XVIIL figs. 2 and 3; PL XX, fig. 7.

MATERIAL

The skull of a young indivﬁdua] with permanent premolars and molar (type skull), a

broken upper jaw (paratype), another broken maxilla, several complete lower jaws (tenta-

1 1 am very glad to dedicate this specific name to Pere E. Licent who collected the Nihowan fossils
and who has been so kind as to allow me to study his collection.

2 According to Pilgrim, H. sinensis differs from H. sivalensis in the absence of P! (Pilgrim, 1932, p.
137}, but all the speci of our Choukoutien Hyena bear a PL,
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tively referred to the same form), and possibly an isolated lower milk carnassial, represent a
distinct form of Hyena, closely related to H. sinensis, but different from it in some important
characters.
DESCRIPTION

Skall (type) (Fig. 33).

The type skull of this new species differs from a skull of H. sinensis of the same age
by a much smaller size and a much more *‘swollen’* shape. Muzzle broad and short. Pre-
maxilla not in contact with frontal. Nasalia somewhat rounded at the posterior end and not

strongly widened anteriorly. Frontal flat and with wide inter-orbital region and weak post-

Fig. 33, A. Hyena 2danskyi Pei (sp. nov.), skull (type specimen), x 2f3.

Top view.
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orbital process. Sagittal crest faint. Brain case large, ovate, and broad. Occiput low and
broad. Palatine slightly concave and broad. Anterior palatinal foramen large.

Fig. 33, B. Hyena 2danskyi Pei (sp. nov.), skull (type specimen), X 2/3.

Palatinal view.
Upper teeth (Figs. 33 and 34).
P!, present.
P?, with an anterior and posterior accessory cusp . relatively strong.

P?, with an anterior accessory cusp weak and cingulum strong; a posterior accessory
cusp weak and cingulum strong; a posterior accessory cusp strong and posterior cingulum
weak. )
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P? (carnassial) short and broad. Deuterocone large. Parastyle strong. First lobe
(parastyle) relatively long, lower than the 2nd lobe (protocone); 2nd lobe high and long;
3rd lobe (tritocone) short. On the paratype, however, the 3rd lobe is longer than the

_an one.

Fig. 33, C. Hyena zdanskyi Pei (sp. nov.), skull (type specimen), x 2/3.

Lateral view,

The proportions of the thres lobes are as follows:

Holotype (skull) Paratype
Pl. X, fig. 1 PL XVII, fig. 2

Length of 1st lobe ... ............... 12.0 mm 12.2 mm
Lengthof2Znd lobe .................. 13.4 mm 12.4 mm
lengthof 3rd Iobe ... ............... 12.2 mm 13.2 mm
Total length of P* . ................. 37.6 mm 38.0 mm

M of the type skull is remarkably large (vide Measurement) and with three cusps very
distinct. On the paratype the metacone is still larger and more distinct than on the type.

Lower teeth, )
Premolars as in H. sinensis from Choukoutien, but slightly smaller.

M, with a strong metaconid. Talonid larger, cutting with only one median cusp

(hypoconid).
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Lower Milk Carnassial (DP., Fig. 35).

A remarkable tooth, with a large but cutting talonid (Pl XV, fig. 2). The shape is
typically as in Hyena, but the crown, and especially the ‘‘external area” of the heel (vide
supra) are extraordinarily broad. The trenchant shape of the hypoconid is in striking opposi-

tion with the tricuspid heel of the milk carnassial in tke crocula group.

Fig. 34, Huyena zdanskyi Pei. (sp. nov.), maxilla with P2M!, x /1.
MEASUREMENT (in mm.)

Skull (type specimen Cat. No. C.L.G.S.C. -g—BW)
Total lengthe e e rennoriiiiiiiiiaiieeiiaatriiserseersnantcncnannns 203.4
Maximum length of nasalia .vo.vvvevineeiiii i 62.0
Maximum breadth of brain case....coieeeiiiiiiniievnseanssressnsiannes 66.0
Maximum breadth of inter-orbital region.......coveviaee 41.0
Breadthbetween P*. ... .. ... . . it 43.4
Maximum depth of brain €ase. » -« « v v o v v esvs cmmrereene e 68.3
Lengthand breadthof P, . .. ... .. oo i iii i ns 38.0 and 24.4

Lengthand breadthof M. . . . . . ... unnn 10.0 and 17.2
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Maxille (holotype, Cat. No. C.L. ¢ '
axille (holotype, Cat. No. C.L.G.S.C. CTIA Pl XV, fig. 2).

Length and breadth of P*
Length and breadth of M*
DP, (Fig. 35, and PL. XV, fig. 2).
Length and breadth of DP,

2Cm

Fig. 35. Hyena zdanskyi Pei. (sp. nov.), DM,, % 3f2.

W 15

....... 771

18.5 and 12.3
25.2 and 16.4
37.6 and 24.2
9.0 and 16.4

21.2 and 10.0

HORIZON AND LOCALITY: Upper Polycene of Sinanthropus site at Choukoutien;
the type skull was collected in the upper part of the Main Deposit and the paratype and

mandibles partly come from Layer 5 and partly from the Carnivora Layer. Cat. No.

-

C C

C.L.G.S.C. m _ m .

COMPARISON

Unless we are deceived by an accidental accumulation of abnormal individual features,

the above described form as characterized by its small and swollen brain case, strong deutero-
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sone of Ps, large M!, well developed metaconid of M: and quite peculiar DP?, represents a
very distinct and new form of Hyena.

Judging by the general thickness of the teeth, and the moderate development of the
:arnassial blade, its place, however is still distincily in the sinensis group or '‘stage’ (vide
wupray.

From H. licenti Pei (=H. sinensis in Teilhard and Piveteau, 1930) of Nihowan, it
differs chiefly by its larger M' and the shape of the talonid of M;.

Hyazna utima Matsumoto

PL XII, fig. 5.

1915 Hyena ultima Matsumoto. On some fossil Is from Szecl China. Science Reports
Tohoku Imperial University, Sendai, Japan, 2nd. Ser. Vol. IlI, No. 1, p. 2. B
1927 Hyens ultime Matsumoto, Zdansky. Weitere Bemerkungen iiber fossile Carnivoren aus China.
Palzeontologia Sinica, Ser. C, Vol. IV, Fasc. 4, pp. 20-22, Taf, Il, Figs. 5 and 6.
In addition to H. sinensis and H. zdanskyi, a third species of Hyena, belonging to
a quite different type, is represented in our series by a single broken lower jaw with Pa—M,
(Fig. 36). Two broken premolars and one incisor collected from the upper breccia (Layer 3)
in 1932 are probably referable to the same species.

DESCRIPTION

Ps, relatively simple and slender. Along the antero-inner side of the protoconid, a
ridge is connected with the cingulum, but without accessory cusp. Posterior accessory cusp
not stronger than the cingulum. Protoconid slightly directed backward.

P,, with anterior accessory cusp small; posterior accessory cusp large and divided into
two ridges posteriorly.

M, al;solutely characteristic by the relative slenderness and the elongation of both
paraconid and protoconid; paraconid scarcely broader than the protoconid; camassial blade
highly crescentic; or present and taking the place of a normal endoconid; talonid small; hypo-
conid well developed and cutting; endoconid and hypoconid very small.
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MEASUREMENT
P P M
Length. ..., 23.6 250 31.4
Breadth. ... ... e e e 17.2 15.3 14.1

HORIZON AND LOCALITY:  Upper Polycene of Sinanthropus site at Choukoutien

Upper Phase of the Main Deposits (and Upper Cave). Cat. No. (+&56

0 2 4‘.cm,

—

Fig. 36. Hyena ullima Matsumoto, broken meundible with P,—M,, x 1/I.

COMPARISON

The lower jaw here described belongs undoubtedly to a typical ““Crocuta’” type, and
differs at first glance from any representant of the sinensis group.

As belonging to this *““Crocute’” type were already known in China:
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(1) H. ultima Matsumoto, a form first recognized by Matsumoto, on an upper carnas-
sial from Szuchuan, and more fully described by Zdansky on a skull (1925) and a lower jaw
(1927) from Hsianhsien (Honan).

(2) Hyena cf. spelea, recognized by Boule and Teilhard in the Sjara-osso-gol (Upper
Pleistocene) fauna. )

Now from Zdansky's specimens of H. ultima the Choukoutien specimens differ only
by secondary characters such as the absence of a vestigial metaconid (Zdansky, 1927). And
such is also the case with the specimens of H. ulfima collected by Dr. Granger in Szuchuan.?

On another hand, from the typical H. spelea of Ordos and Europe, it can be distin-
guished: (1) by a distinctly shorter length of the lower carnassial's blade, {2) by a more
cutting (not tricuspid) talonid at the same tooth.

We shall therefore refer it to H. ullima rather than to H. spelea. More material
has to be collected before we can decide that whether . ullima is somewhat older geologically
and a little primitive morphologically than the cave Hyeena, or whether it has only to be held
as an Asiatic race of H. spelea. '

A close relation between H. ultima and H. colvini (from the Siwaliks) has been sug-
gested by Pilgrim (1932, p. 747).

Two fragmentary lower jaws with M, have been collected from the **Upper Cave'” at
Choukoutien together with a Loessic-like fauna in 1933. One of them looks exactly the same
as that described above from the Choukoutien Formation and the other bears a M: with a small
metaconid in the place more or less as an endoconid. The latter one would approach very
closely to that Zdansky has described under the name H. ulfima (1927). By these new
materials it would appear that the species H. ultima possibly survived from Choukoutien time
up to Late Pleistocene.

A SHORT CATALOGUE AND DESCRIPTION OF THE
FOSSIL HY/ANA IN CHINA

Fossil Hyena recorded from China are already so numerous, and they bave been
described in so confused a way (especially in the case of H. sinensis) that we think it is
desirable at this place to summarize our present knowledge on the subject.

i In the Ssuchuan specil the talonid of M, is cutting (hypoconid), the internal small cusp of the
heel keing formed by a retreating vestigial metaconid. But the talonid of DP; is typically fricuspid.
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Hyzena variabilis Zdansky

1924 Hyene variabilis Zdansky. Jungtertifire Carnivoren Chinas. Paleontologia Sinica, Ser. C, Vol. 11,

Fasc. 1, pp. 93-103, Taf. XVIII, figs. 3 and 4, etc.

SPECIFIC CHARACTERS: P*® with small deuterocone; Ist lobe smaller than 2nd, and
2nd smaller than 3rd. M' small; with two outer cusps (paracone and metacone) small and
indistinct and protocone large. M. with anterior lobe small and low; posterior lobe (pro-
toconid) relative large and decidedly high; metaconid absent; talonid generally not cutting and
rather large, with a medium hypoconid and a small endoconid (but apparently more reduced

on some specimens).

HORIZON AND LOCALITY: Hipparion Red Clay (Pontian or Lower Pliocene), of
Shansi, N. Shensi, and Kansu.

REMARKS: H. variabilis is the typical and most common form of Hyene found in the
Hipparion Red Clay of North China. It corresponds more or less to H. eximia of Pikermi and
Maragha; to H. mordax Pilgrim (1932); and to H. camifex Pilgrim (1910 and 1913 ) from
the Siwalik in India.

Hyzena honanensis Zdansky

1903 Hyena sp. Schlosser. Die fossilen Siugetiere Chinas, nebst einer Odontographie der recenten Antilopen.
Abh. Bayer. Akad. Wiss. Miinchen, Bd. 22, Abt. I, pp. 34 and 35.

1924 Hyena honanensis Zdansky. Jungtertiire Carnivoren Chinas. Paleontologia Sinica, Ser. C, Vol
11, Fasc. I, pp. 103 and 107, Taf. XXIII, Figs. 1-6, etc.

SPECIFIC CHARACTER: This species is established by Zdansky using Schlosser’s mate-
rial from unknown horizon and some poorly preserved specimens collected by himself in Hsin-
anhsien and Mienchihbsien (Honan) in association with an archaic Mustelide, Eomellivora
wimani Zdansky. The specific characters of this form, according to Zdansky’s description,
seem to be as follows: P' with a relatively large deuterocone and small 1st lobe (parastyle);
M, with a small and low paraconid, high and larger protoconid, rudimentary metaconid,
and well developed, not cutting, talonid (hypoconid strong, endoconid small) (Schiosser,
1903).

HORIZON AND LOCALITY: Hipparion Red Clay (Pontian or Lower Pliocene), Hsin-
anhsien and Mienchihhsien in Honan.
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REMARKS: It is somewhat difficult to ascertain how much different this species is
trom H. variabilis. Better material seems to be needed for a definitive recognition of this

form.

Hyaena gigantea Schlosser
1903 Hyena giganfea Schlosser. Die fossilen Saugetiere Chinas, nebst einer Odontographie der recenten
Antilopen. Abhandl. Bayer. Akad. Wiss. Miinchen. Bd. 22, Abt. 1, pp. 35-37.

SPECIFIC CHARACTER: P': deuterocone extremely small, low (3} and situated very
»ackward, that is behind the Ist lobe (parastyle); Ist lobe small and with a small tip; Znd
obe (protocone) high and relatively large; 3rd lobe (tritocone) short (?) and low. M, para-
:onid small; protoconid large and high; talonid, large and with a weak middle cusp, an
nternal transverse ridge, and z large posterior cingulum. Total length: 37.5 mm. and breadth:
17.5 mm.

HORIZON AND LOCALITY: uncertain. According to Pilgrim (Pilgrim, 1932) a

smaller variety is known from the Dhok Pathan stage of Hasnot in Siwalik.

REMARKS: The upper carnassial of this species is very large and special as compared
with some ordinary Hyena. So far, in China no more specimens referable to this species

1ave been discovered.

Hys2na licenti Pei (sp. nov.)
1928 Hyena sinensis Owen, Boule et Teilhard (Figure). Le paleolithique de la Chine. Archives de
T'Institut de Paleontologie humaine, Mem. 4, p. 81, Fig. 19, B.
1930 Hywna sinensis Owen, Teilkard et Pi Les iferes fossiles de Nihowan (Chine). Annales
de Paleontologie, T. XIX, Paris, pp. 101-104, PL. XX, figs. 1, la, 2 et Za.

SPECIFIC CHARACTERS: P : deuterocone moderately large; Ist Iohe (parastyle) con-
siderably broader and slightly smaller than 2nd or 3rd lobe; 3rd lobe (protocone) low, large
and approximately equal to 3rd lobe in length; 3rd lobe (tritocone) short and not very much
arger than Istlobe. The lengths of the three lobes are respectively: Ist lobe=11 mm; Znd
obe=13 mm; and 3rd lobe=13.5 mm; whiie its total length equals 38 mm. (Teilhard and
Piveteau, 1930, p. 102.) M, rather large, transversely elongated, with a metacone very
small. M,, anterior lobe (paraconid) moderately small and high; posterior lobe (protoconid)
noderately large, and slightly higher than the anterior one; talonid relatively broad and long,

with a large hypocenid, a well developed endoconid and a small but distinct hypoconulid
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detailed description may be found in the monograph of Teilhard and Piveteau, 1930, pp.
101-104). DP: with heel strongly cutting.

HORIZON AND LOCALITY: Sanmenian of Nihowan or Upper Pliocene.

REMARKS: As noted above the Nihowan Hyena referred by Teilhard and Piveteau
o H. sinensis differs distinctly from Koken's and the Choukoutien specimens of H. sinensis
Zdansky at least in having a small anterior lobe (paraconid), a relatively higher posterior lobe
‘protoconid) and broad talonid with three cusps (vide supra, Specific Characters) on Mi. It
might be considered as ancestral to H. sinensis of Choukoutien.

Hyzena sinensis Zdansky (Southern Race)

1891 Hyena sinensis Qwen. On fossit remains of mammals found in China. Quart. Journ. Geol. Soc.
London, Vol. XXVI, p. 422, PL 28, figs 5-7.

1885 Hyana sinensis Owen, Koken. Ueker fossile Siugetiere aus China. Paleont. Abhandl., Bd. 3,
Helt 2, pp. 72-78, Taf, VI. Figs. 5-12.

SPECIFIC CHARACTERS: P*: deuterocone small; st lobe (parastyle) reduced, 2nd lobe
(protocone) moderately high, 3rd lobe (tritocone) short and scarcely larger than 2nd lobe.
Length of three lobes in mm: 11.5, 13.0, 13.0 and 10.0, 13.0, 14.0 for lst, 2nd, and 3rd
lobes respectively. M:, anterior lobe (paraconid) large, and as high as the posterior lobe
(protoconid); posterior lobe small and low; metaconid absent or rudimentary; talonid large
with only one cusp and with a posterior cingulum.

HORIZON AND LOCALITY: Lower Pleistocene of Fuminhsien, Yunnan (Koken,
1885, and Young, 1932). ’

REMARKS: The M: of Koken’s specimens is exactly the same as the majority of
Choukoutien Hyena sinensis but differs only from the latter in having a rudimentary me-
taconid. As noted above, 1 consider it provisionally as representing a southern type of
H. sinensis Zd., apparently very close to the Indian H. sivalensis.

Hyo2ena sinensis Zdansky (Northern Race)
1925 Hyena ultime Matsumoto, Zdansky (mandible). Quartire Carnivoren aus Nord-China. Paleeon-

tologia Sinica, Ser., Vol. Il, Fasc. 2, pp. 14-21, Taf. lll, Figs. 1 und 2.
1925 Hyena sinensis Qwen, Zdansky. Ibid., pp. 22 and 23. Taf. IlI, Fige, 3-5, etc.
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1927 Hyena sinensis Owen, Zdansky. Weitere Bemerkungen iiber fossile Carnivoren aus China. Palzonto-
logia Sinica. Ser. C, Vol. 1V, Fasc. 4, pp. 22-24.

1928 Hyena sinensis Owen. Zdansky. Die Siugetiere der Quartirfauna von Choukoutien. Paleeontologia
Sinica, Ser. C, Vel. V, Fasc. 4, pp. 42-47, Tal. IlI, Figs. 10-21.

SPECIFIC CHARACTERS: P4, large; deuterocone small; Ist lobe (parastyle) slightly
reduced, 2nd Iobe (protocone) higher and shorter than 3rd lobe, 3rd lobe (tritocone) moderately
long. M*, reduced but less transversely elongated. M,, anterior lobe (paraconid) large and high;
posterior lobe small and low, vestigial metaconid exceptionally present; talonid short, with only
one trenchant cusp and a small posterior cingulum.

HORIZON AND LOCALITY: Lower Pleistocene {(Choukoutienian or Choukoutien Forma-
tion) of Choukoutien and Pleistocene (2) of Changchihhsien of Shansi (Zdansky, 1927).

REMARKS: According to Zdansky (1925), H. sinensis is also found from Yuanchuhsien
in the deposits probably of Sanmenian Age.

Hyzena ultima Matsumoto

1915 Hyena alfima Matsumoto. On some fossil mammals from Sze-chuan, China. Science Reports Tohoku
Imp. Univ., Japan, Vol. lil, No. 1, pp. 28-30, PL I, figs. 1-5.
1925 Hyena ultima Matsumoto, Zdansky (skull). Ibid., pp. 14-21, Taf. 1I, figs. 7 and 8.
1927 Hyena ultima Matsumoto, Zdansky {mandible), Ibid., pp. 20-22, Taf. 1, figs. 4 and 5.
SPECIFIC CHARACTERS: P*, deuterccone relatively large: Ist lobe {parastyle) strongly
reduced, 3rd lobe (tritocone) strongly prolongated. M*, very reduced. M,, elongated with a
crescentic blade; anterior lobe (paraconid)large but low; posterior lobe (protoconid) large but low;
talonid small, with hypor:onid dominant and cutting, endoconid and hypoconulid very small, the
metaconid if present taking the place of a normal endoconid.
HORIZON AND LOCALITY: Upper Phase of Choukoutien Formation (Lower Pleistocene)
and Upper Cave of Choukoutien (Late Pleistocene); Lower Pleistocene of Ssuchuan (Matsumoto);

Pleistocene (3) of Hsinanhsien of Honan.

REMARKS: A full discussion of this type has been given above on p. 116.

Hyazena crocuta spelaea Goldfuss

1928 Hyena crocufa Erxl. race spelea Gold., Bouleand Teilhard. Le Paleolithique de la Chine. Archives
de I'Institut de Paleontologie Humaine, Mem. 4. pp. 80-83, PL. XVIII, Figs. 1 and 2.
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SPECIFIC CHARACTERS: P* and M! known only by worn specimens. M: much
elongated, anterior lobe (paraconid) large but narrow, posterior lobe large but lower than anterior
lobe; metaconid present but very rudimentary; talonid small, distinctly tricuspid (endoconid,
hypoconid and hypoconulid). DP. with heel tricuspid.

HORIZON AND LOCALITY: Late Pleistocene of Sjara-osso-gol in Ordos.

REMARKS: H. ultima Matsumoto is a form very close to the present form. So far as |
can see, the difference between H. ultime and the present Sjara-osso-gol Hyena is that the
lower carnassial of the former is not so elongated as the latter and has a more cutting talonid.
Later study perhapscould prove that they are actually the same form representing a Chinese (or
Asiatic) race of the European Cave Hyena.

Hya=na sp. Schlosser
1924 Hyena sp. Schlosser. Tertiary verlebrates from Mongolia. Paleontologia Sinica, Ser. C, Vol. I,
Fasc. I, pp. 18 and 19, PL I, figs. 48-51.

SPECIFIC CHARACTERS: This form is only known by imperfect materials. MY,
similar in size to H. sinensis, but different in having large, instead of small, parastyle and in

having two indistinct, instead of distinct, medium cusps (paracone and metacone).

HORIZON AND LOCALITY: Middle Pliocene of Olan Chorea and Tjaggan nor
Tabool in Mongolia.

REMARKS: Considering its stratigraphical horizon (Middle Pliocene ?) this form of
Hyena might have to be referred to a type intermediate between H. variabilis and H. sinensis.

Hyzena sp. Zdansky 1924

1924 Hyena sp. Zdansky. Jungtertiire Charnivoren Chinas. Paleeontologia Sinica, Ser. C, Vol. II,
Fasc. 1, pp. 107 and 108, Taf. XVIU, figs. 5 and 6.

In his monograph of 1924 Zdansky described a broken P* of Hyene from unknown
locality. This is a very small tooth with large deuterocone, 32.5 mm long and 19.1 mm wide.
The length of the three lobes is 7.8 (Ist), 12.1 (2nd) and 11.4 mm (3rd) respectively. This
specimen might be related with the small form of Hyena described (from Nihowan) by
Teilhard and Piveteau, 1930, p. 104.
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A PROVISIONAL KEY FOR THE FOssiL HY/ZNA IN CHINA.

(A) Size abnormally large « + .+ o o b i e i e e e H. gigantea . . P. 120
(B) Size normally large.

a) M, strongly elongated: metaconid absent or rudimentary, heel of DP,
(and generally M) not cutting, but tricuspid (crocufa group).
*M, longer; heelof M, tricuspid . . . . . . . oo o i v H. spelea . . P. 122
*\, shorter; heel of M, sub-trenchant. . . . v v v b v v v v v v H. ultima .. PP. 116 & 122
b) M, moderately elongated; talonid of DP, (and generally M,) cutting.
*Anterior half of M, and premolars rather slender; talonid long or small; metaconid
vestigial or absent . . . . ., .. r e a e e i e e e e e H. variabilis . . P. 119
(H. honanensis)
*Anterior half of M, and premolars very thick; talonid generally much reduced;

id generally igial or absent.

**ML, very large; metaconid strong. DP; broad.

Skull short and swollen . ... .. e e e e H. zdanskyi . . PP. 110-116
**M!, reduced; metaconid absent or rudimentary; DP; broad.

***Metaconid of M, generally absent.

1} Heelof M, strong; 3 cuspid . . . . ... ... ... H. licenti . . P. 120
2) Heel of M, reduced; cutting; 1 cusp.
Skull largeand narrow « « v« v v o v v a a0 e o H. sinensis . . FP. 91 & 121
{Choukoutien)
*¥*Metaconid of M, rudi Y e e e n e e e e H. sinensis . . P. 121
{Yuonan)
Family FELID A Gray

Sub-family MACHAIRODIN £
Genus M ACHAIRODUS Kaup

1928 Mauchoirodus sp. Zdansky. Die Saugetiere der Quartirfauna von Choukoutien. Pal logia Sinica,
Ser. C, Vol. V, Fasc. 4, pp. 47-48, Taf. IV, Fig. 5.

Machairodus remains are very rare in the Choukoutien deposits, but absolutely sure.
From Locality 1 were collected, in addition to the upper canine described by Zdansky: a right
and a left upper canine; the tip of ancther broken upper canine; two lower canines; a broken ;
abroken P,; and a slightly damaged M:. From Locality 9, similar teeth though better preserved

have also been recovered.
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DESCRIPTION
Upper Canine (Fig. 37).
Of our two specimens of upper canine, the one (left side canine) is less slender and
more curved than the other (right side), this latter one standing more close, for the shape, to

Zdansky's type. These differences are probably individual. On the three specimens, the
crown is serrated both along the internal edge and the external edge.
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Fig. 37, Machairodus sp. two upper canines, x 1/].
DIMENSIONS:
left right Zdansky's
Total height of the crown . . ... ..o iv e nn 55.0 63.0 —
Maximum antero-posterior length . . .......... 27.0 250  30.5

Maximum transversal width (or thickness)...... 12.0 1.0 12.0
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P (Fig. 38, C).
A broken PP shows both anterior and posterior accessory cusps at its base.
Height and length of the crown ...ccvvivinnns ++ 24. 0 mm. and 14. 8 mm.
Lower Canine (Fig. 38, B).

As usually in the genus Machairodus, the lower canine is rather small and slender with
both anterior and posterior edges sharp. At the base an anterior cingular cusp is observed on
our specimen (Fig. 39, B1-B3).

Fig, 38. Machairodus sp., = Ifl.

A, lelt broken P B, left lower camine, C, right I* of young
individual.
Al, outer side view; BI, outer side view; Cl, outer side view:
A2, crown view; B2, crown view; C2, crown view;
A3, inner side view. B3, inner side view. C3, inner side view.

Height and maximum ' antero-posterior length of the crown, 22.0 mm and 15.2 mm.
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Lower P, (Fig. 38, A, compare with Fig. 39, C).

A broken specimen, determined by comparison with a better specimen from Locailty 9.
Lower Camassial (Fig. 39, A, compare with Fig. 39, B).

A rather worn specimen belonging to an old individual. The tooth, perfectly similar to
a better preserved specimen of Locality 9 (Fig. 39, B) is of a typical Machairodus shape: the

Fig. 39. Machairodus sp. from Loes. 1 and 9 X 1f1.

A, right M; from Loc. 1. B, right M; from Loc. 9. C, right P, from Loc. 9.

Al, outer side view; Bl, outer side view; Cl, outer side view;
A2, crown view; B2, crown view; C2, crown view;
A3, inner side view. B3, inner side view. C3, inner side view.

paraconid and protoconid blades are separated, internally, by a wide concave area so that
the outline of the crown is highly crescentic. Anterior part of the paraconid developing basally
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2 rudimentary frontlobe. Behind the protoconid, the basal cusp corresponding to the
talonid is particularly weak.

Length and maximum breadth of the specimen from Locality 1 .. 28.0 and 11.0 mm.
Length and mazimum breadth of the specimenfrom Locality 9. . . 29.2 and 13.0 mm.

HORIZON AND LOCALITY: Upper Polycene of the Sinanthropus site at Choukoutien;

C
Layers: 5, and Lower Cave. Cat. No. C.L.G.S.C. ~C—l—ZC\—4— - T’

“ COMPARISONS

Even if one does not admit the evidently superfluous number of genera created recent-
ly by Kretzoi (1929) and scarcely reduced by Pilgrim (Pilgrim, 1932), the Machairodus group
is sufficiently complex for making useless any specific detetmi'nation which would not be sup-
ported at least by the knowledge of the full dentition and the shape of the lower jaw.

Using our scanty material, therefore, we cannot do much more than to exclude the
Choukoutien Machairodus from a certain series of Chinese types.

From the Sanmenian H. nihowanensis Teilhard and Piveteau, the Choukoutien form
differs chiefly by a distinctly larger size.

From the much older (Pontian) M. palanderi Zdansky and tingi Zdansky, on the con-

trary, it stands apart on account of a smaller size. In M. tingi, in addition, the upper caning
is probably smooth (not crenulated) antedorly.

With M. (Paramachairodus Pilgrim) maximiliani Zdansky the distinction is still easier,
since in this latter sub-genus, according to Pilgrim, the upper canine is relatively short and
smooth; the lower canine is rather stout; the para- and metastylids of Ps moderate; the lower

carnassial with a vestigial metaconid.

In M. horribilis Schlosser, at least, (a practically useless form from its uncertain origin)
the posterior cusp of M, (talonid, rather than metaconid) is much stronger.

With the forms of India, no close comparison is possible, because they are so far un-
satisfactorily known {vide Pilgrim, 1932 and Matthew, 1929). Most of them besides seem not
to have serrated canines.

When we know it better, the Choukoutien Machairadus will probably prove to be a new

species. But so far, it seems more advisable not to give it a name.
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Fig.
Felis cf. tigris L., mandible with M, = 2Zf3

A,

Felis goungi Pei (sp. nov.), three views of mandible (type

B,

). x 2/3.

specimen,
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Sub-family FELINA&E:
"Genus FELIS L.
Felis . tigris L.
Pl XX, fig. 3; Pl. XXIV, figs. | and 6.
1928  Felis acutidens Zdansky. Die Siugetiere der Quartirfauna von Chou-K'ou-Tien. Palzontologia
Sinica, Ser. C, Vol. V, Fasc. 4, 1928, pp. 48-50, Taf. IV, Figs. 6-13.
A large cat very close to the living Tiger is represented in our series by a broken

13

naxilla with P°—M!, an isolated P, six more or Iess incomplete lower jaws, a few isolated

eeth, and several limb-bones.
DESCRIPTION
Upper jaw (Fig. 41, A).
P? (one specimen), with a very weak anterior accessory cusp. This character (different
rom the conditions observed in the skulls of the living tiger and lon used for comparison) is
'ound to be the same as that of a tiger skull recovered from the Anyang (N. Honan) early

aistorical site.

Fig. 41.
A, Felis of, figris L., maxilla with PP—M?%, = If1.
B, Felis of. pardus L., maxilla with P5 and P%, x (/1.

P+ (two specimens), the same as in the tiger skulls used for comparison. Differences from
the two skulls of lion available for comparison are: a relatively strong development of the
deuteracone; and the presence of a small but distinct cusp at the antero-external corner of the
parastyle (first lobe of the tooth).

M!, subtriangular, more closely similar to a tiger than to a lion molar in its shape.
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Lower jaw.

All our specimens are very massively built (Fig. 40, A). The lower border of the
mandibular bone is almost straight, as in the tiger, the usual convexity below M and Ps, ““ramal
process’”, being scarcely fxoﬁcqable.

P: (one specimen, on a broken jaw), relatively large; parastylid well formed.

P, (several specimens), similar in shape and size to tiger and lion.

M: (6 specimens, most of them observable on broken mandibles), like in tiger or lion.
On the posterior border of the protoconid, the asperity representing a residual heel (or
metaconid) is present or absent. The size also is rather variable ranging in length from 27.0

mm and breadth 13.4 mm to length 28.4 mm and breadth 15.6 mm. In the former and

flatter specimen, there is no trace of a talonid (or metaconid).

9 r.
Fig. 42. Felis of. tignis L., DM,, = /1.

A lower DP, (Fig. 42, Pl. XX1V, fig. 6), not associated with any permanent teeth
is most probably referable to the Choukoutien tiger. This tooth differs from a DP: of Hyena
by a stronger metaconid and a much more piercing and slender talonid. The characteristic
basin-like depression, generally observed on the Hyena milk carnassial, between the cutting
edge (hypoconid) of the talonid and the external wall, is absent.

Limb-bones.
As limb-bones referable to the same form, we have recognized: the proximal part of a

humerus; a complete and a broken ulna; a radius; a calcaneum; an astragalus. Size and shape
as in tiger.
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MEASUREMENTS (in mm)
A. Mandible and teeth.
‘Wanhsien F, tigris
F. cf. tigris from Choukoutien Ssuchuan® {rom Anyang
F. aff. tigris Honan
C C C
C. 698 C. 699 C. 681
{PL XXIV,
fig. 1)
Length from P3-M! 72.0* 64.02 - 63.3 63.0
Depth of mandible on )
front of P; 48.6 43.5 — 38.5 42.2
Depth of mandible be-
hind M, 51.0 - —_ 40.0 43.0
Length and breadth of P, | 20.3x—* 16.0%8.2 18.5x —* —X— 15.6%8.0
Length and breadth of P, | 22.2x —* —x— 25.5%x14.2 | 23.6=13.0 22.4%11.2
Length and breadth of My 28.0x 14.5 —x13.4 28.0%15.1 25.4x 14.1 25.5%13.4
C C
C. 700 C. 690
(P1. XXII,
fig. 3)
Length and breadth of P3| 22.3x 13.1 —x— —x— —x— 22.0x%11.4
Length and breadth of P* | 33.0x17.2 | 33.0x18.0 —_—%— 36.6% 19.2 33.5%17.2
Length and breadth of M} 7.6 10.1 —_—— — 7.5% 117 4.6%7.4

* by alveolus

1 measured on the specimen kept in the Survey.
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B. Limb-bones.

Humerus: proximal breadth ........ ... it aans 76.0 mm
Radins: maximum length .............. et 267.0 mm
Ulna: magimum leagth ................ e aiaseerase e 343.0 mm
Calcaneum: length and maximumbreadth .......... 86.0 mm and 45.0 mm
Astragalus: length and maximum breadth .......... 51.0 mm and 47.0 mm

HorizoN AND LOCALITY: Upper Polycene of Choukoufien Sinanthropus site;
Layers: Layers 1, 5 (Sinanthropus Locus A), 6, 7, 8, 9 (Sinanthropus Locus C), and Lower

C C
Cave. Cat. No. C.L.G.S.C. < &r — T 700
COMPARISON

The attribution of the present form to the tiger rather than to the lion is chiefly based on
the straightness of the lower border of the mandibular bone, where the ramal process is scarce-

ly observable. But it is also the most veri-similar geographically.

Fossil tigers are already reported in China from the Lower Pleistocene (or U. Plivcene)
fissure deposits of Wanhsien (Ssuchuan) and Fuming (Yunnan, Young 1932). The Ssuchuan
specimen sent to our laboratory by Dr. W. Granzer is somewhat smaller than the Choukoutien
type: mandibular bone less dzep; M, more slender. On the contrary, the M, from Fuming cor-
responds closely to our specimens.

Several large Felide are known from the Pontian Red clay of North China (Shansi). We
wonder whether those forms regarded by Zdansky as new ‘‘genera’ (Mefailurus, Dinofelis)

would not be just as well understood as close forerunners of the living tiger.

Felis youngi Pei (sp. nov.}
Pl XXIIL, figs, 1 and 4.

Among the Felis remains collected from Choukoutien deposits, one specimen (the anterior
part of a complete mandible, with C—P, on right and C—M, on lelt), although isolated, is so
exceptional in the stoutness of its symphysial part, that we consider it as representing a special
and new form.

DESCRIPTION

Mandibular bone (Fig. 40, B, 127) apparently shorter than in living F. leo; both branckes
of the jaw more diverging posteriorly than in both lion and tiger. Lower border gently convex.
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A ramal process seems to be present, anterior to M, in position. The two half branches of the
mandible fuse into a massive and elongated symphysis, well proportionate to the large size of

the canine.
Canine, thick and high, with an exceptionally short root.
Ps, of the ordinary Felis type; size as in lion.
P., relatively short, much shorter than in the lion's skull used for comparison.

M., slightly smaller than in F. ck. ligris of the same locality, although slightly smaller
than in European Cave Lion (Dawkins and Sauford, 1864).

Basing on this relatively larger size of the lower carnassial, we refer tentatively to the
same species two isolated upper carnassials (Pl. XXMI, fig. 4), somewhat larger than in the
specimen of living and fossil tiger at our disposal. Length of these two specimens: 39.0 and
36.5 mm; maximum width, 20.4 and 18.6 mm. respectively.

MEASUREMENTS (in mm.)

Felis youngi Pei  Felis leo
(sp. nov.) Cat. No. 45

Total length of the symphysis . . .................. 71.4 51.6
Width of the symphysis at the middle of the

diastema (C—PJ). .. . ... ... ... ... . ... 63.0 52.4
Thickness of the mandible in frontof Ps . .. ........... 30.8 20.7
Height of the mandibleinfront of Pa .. .............. 54.6 45.4
Height of the mandible in frontof M, ... ............. 515 76.1
LengthfromPatoM: . . ... oo i 73.2* 76.1
Height of crown of canine (outside) ................. 46.0** 40.3**
Length and breadth of canine ... ................. 25.2 = 20.8 24.4 = 17.0
Lengthand breadth of Ps . . .. ... ... ............ 18.0 x G.2¢++ 18,1 x 9.2
Length and breadth of Po . ... ...... e 25.0 x 12.6  29.6 x 14.1
Lengthandbreadthof M: . .. .... ... . ..., 28.4 = 15.1 29.2 x 16.0

HORIZON AND LOCALITY: Upper Polycene of Sinanthropus site at Choukoutien; the

unique mandible was collected from the Lower Fissure. Cat. No. C.L.G.S.C. (]:2 T

*P; by alveolus on left side. *%lightly worn.  *** by right P,.
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COMPARISON

If it does not belong to an abnormally developed individual of figer, the specimen above
described indicates one new and rather characteristic type of the larger Felis, differing from
F. tigris by alarger size and by a convex lower border of the mandible; from F. leo bya
shorter appearance of the jaw, and a more anteriorly set ramal process; from both by the length
of the symphysis and the larger size of the canine.

Judging from the descriptions given by Dawkins and Sanford, the close approach of the
Choukoutien new Felis would be with the massive-jawed F. leo var. spelea Goldfuss. But
in both forms the jaw is differently-balanced, since in the Chinese form the symphysis and

canine are stronger, but the carnassial weaker than in the European Pleistocene lion.

A very striking analogy of size and shape can be observed between our fossil and the
big Felis afrox Leidy from the American Pleistocene of Rancho la Brea (John C. Marian).
(The skull and dentition of an extinct cat closely allied to Felis afrox Leidy are described in
Bull. Univ. of Calif., Geology, Vol. 5, pp. 291-304, 1909).

I am glad to dedicate this new representative of the Choukoutien fauna to my colleague
Dr. C.C. Young.

Felis cf. pardus L.
PL XXIHI, figs. 2 and 5; PL. XXIV, figs. 3-5.

1928 Felis acutidens Zdansky. Die Saugetiere der Quartirfauna von Chou-K'ou-Tien. Palmontologia
Sinica, Ser. C, Vol. V, Fasc. 4, pp. 48-50, Taf. 1V, Figs. 6-13.

Of this large Cat, chiefly distinguishable from the tiger by a smaller size and the shape
of the mandibular bone, we have: 13 more or less broken lower jaws, an upper jaw fragment
with P>—P?, several isolated upper and lower carnassials, and some limb-bones.

DESCRIPTION
Upper teeth (Fig. 41, B, p. 130).

P?, slightly smialler than in a -skull of the living F. pardus used lor comparison, with

parastyle strong, and protocone distinctly expanded lingually.

P?, (five specimens) with deuterocone very variable in size and position. In a specimen
for example, the deuterocone is so weak that it does not form a distinct conical cusp, and is set
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so anteriorly as the front of the parastyle (firstlobe). The proportion of the tooth is also some-
what variable (vide the table of measurements). But on the whole, the characters are exactly
as in the common Felis type.
Lower jaw (Fig. 43).

The lower border of the mandible is not straight as in the tiger, but gently convex (vide
Pl. XX1V, fig. 4a). Ramal process never so prominent as in F. leo.

Fig. 43. Felis of. pordus L., lateral view of three mandibles, % 2f3.

Incisors, canine, and premolars as in F. pardus, perhaps with the exception of P,
which is somewhat larger and more clongated than in the skull used for comparison.

Lower molar sometimes ‘more massive than in the living pardus, but not always. No
trace of metaconid is ever recognizable. But, on two specimens, a talonid is clearly indicated
by a weak asperity behind the protoconid.

Milk teeth
DP: and DP: (Fig. 44, p. 138) as in a living pardus. They differ from the milk

carnassial above referred to F. figris in having a stronger metaconid.
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The few parts of the skeleton recovered so far are a proximal part of humerus, an inno-
minate, three broken calcanea, five broken astragali, and some phalanges. Size smaller than

in a tiger. Maximum thicliness_of the humeruas head: 67.5 mm. Maximum length and breadth
of the astragalus: 47.0 mm and 43.0 mm.

MEASUREMENTS (in mm.}

Felis paleosinensis

Felis cf. pardus L. from Recent Zdansky from Mien-
Choukoutien. F. pardus chinhsien, Honan
(after Zdansky, 1924)
£ __ € __
C. 1211 C. 1212
Pl XKV, | Fi XX, G- No. 42
fig. 3 fig. 4
Height c:lft ':fm[‘fiblc 1.5 355 — 326 —
Height of mandible | 394 36.0 —_ 383 —
Dias:e‘x:i apize!ween 17.0 - —_ 249 16.2
Leﬁ:}. from P; to 62.0 38.2% —_— 58.0 I
Lez‘:%tf;:and breadth ’ 16.3x9.0 —_— R 14.6x8.2 14.7x7.7
|
Lex;%t}é‘and breadth! 53,5, 129 215%11.1 — | 214x11.3 20.8x10.5
Le:%t]l\)limd breadth | 54,122 220107 — | 23.0%x12.1 210x11.0
Lezgt};!and breadth | ___ —  (200x11.2] 21.6x11.2 19.6x 10.0
Leﬁ?ﬂﬁ and breadth N _ 30.0% 15.5] 32.1x15.2 30.2%16.4
* By alveolus.

HORIZON AND LOCALITY: Upper Polycene of Sinanthropus

Layers: 5, 8, 9, and Lower Cave. Cat. No. C.L.G.S.C.

C

site at Choukoutien;

C

C.1zit ~ Czise
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COMPARISONS

The specific determination of the form here described is sure. From the specimen of
living F. pardus used for comparison, the fossil one dces not differ but in a slightly larger

size and in possibly less reduced P,.

The name F. acuiidens Zdansky was proposed by Zdansky for a group of specimens
collected from Locality | of Choukoutien during the first excavations: a lower carnassial, a
fragment of lower jaw with P=—P:, a DP. and a Pi. It seems that those fossils are a hetero-
geneous complex, part of the specimens (the fragment of mandible) belonging to a F. #gris,
part to F. pardus. Judging by the figure only, the milk carnassial could even belong to
Hyena. The species F. acutidens consequently would have to be neglected.

Fig. 44.
Felis cf. pardus L., DP; and DM,, % ]/l.

Felis paleosinensis Zdansky (Zdansky 1924) from Lankou, Mienchihhsien (Honan)
differs from the Choukoutien Panther by a slightly smaller size. We suspect that this
fossil has been collected, not in the Pontian Red Clays, but in some Late Pliocene (San-

menian) or Early Pleistocene (Choukoutien) level.

Another Panther, F. cristsla Falconer and Cautley. (=Panther cristata, Pilgrim,
1932) is known from the Upper Siwalik (Pinjor stage, Pilgrim, 1932), but only described by

the cranial characters,! so that no comparison with our form is available.

1 Matthew notes that two lower jaw fragments described by Bose and Lydekker as Machairodus paleindicus
may belong to F. cristala (Matthew, 1929, p. 494).
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Felis sp. 1
PlL. XX1V, figs. 2 and 7.
Following the descending order of the size, the next Felis from Choukoutien to be de-
scribed, after F. pardus, is a medium size Cat represented in our series by a right upper jaw
{C—P?), the anterior part of a lower jaw ([—C left, I—Ps right), an isolated P* and two M.

DESCRIPTION AND COMPARISON

Judging by the size, those specimens would come close to F. parding or F. uncia
out with a few special characters in the number and the shape of the teeth.

From F. pardina the Choukoutien cat differs by the presence of a P2 With F. uncia
{judging by a specimen from Central Asia kept in our Laboratory) the differences are as fol-
lows: P? smaller; P* with a stronger anterior cingular cusp and a wider posterior cingulum; P+
(PL. XXIV, fig. 7) more massive, and a stronger deuterocone; P: (Pl. XX1V, fig. 2) larger,”
and with a very distinct anterior accessory cusp; M: with longer protaconid and fainter talonid

(no trace of metaconid).

Compared with two lower molars of Felide of uncertain locality (one from Shansi, the
sther bought in Tientsin) described by Schlosser (1903, pp. 39 and 40, Taf. 1, Figs. 11 and
11a), our specimen would agree for the size. But on Schlosser’s fossils, the talonid seems to be
longer, and the metaconid present.

Consequently, we have possibly to deal here with a new form. But in the absence of
any decided specific character, and also since there is lacking a sufficient material for com-

parison, we refrain from giving it a new name, provisionally.

MEASUREMENT (in mm.)

Right upper jaw (Cat. No. C.%93 )-

Upper 3

Canine pe F P
Length 14.82 6.1 17.1 25.53
Breadth 10.13 | 4.5 9.5 14.3

1 According to the spectmen referred to F. pardina by Boule and de Villeneuve, P? is missing in
F. pardina (vide Boule and de Villeneuve, 1927, pp. 78-80).
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Mandible (right side) (Cat. No. —c5r»
PL XXIV, fig. 2)

]

I I. I C P; P

Length 3.1 [ 35 46 13.2 13.1 17.9
|
i

Breadth 23 2.9 41 99 | 70 9.0

Lower molars (Cat. No. ﬁmﬁ

HORIZON AND LOCALITY: Upper Polycene of Sinanthropus site at Choukoutien;

Layers: 5, 8 and 9. Cat. No. C.L.G.5.C. c*.%g_|— E—CEW

Felis teilhardi Pei (sp. nov.)
Pl XX, figs. 7-9.
Next to the Pardina-like Felis of Choukcutien, there ccmes ancther cat, of the common
Lynx size, but probably nota Lynx. From this new form we know: an upper jaw (P*—FP*),
an isolated P°, six more or less broken mandibles, 3 isolated M., and some incomplete limb-
and foot-bones.

DESCRIPTION
1. Upper jaw (Fig. 45, C}.
P?, represented by alveolus.

Ps, without distinct anterior cingular cusp. Parastyle present, rather small; posterior

. cingular cusp weak.
P*, with deuterocone relatively large, but parastyle distinctly small. Anterior border
moderately concave. On the isolated upper carnassial referred to the same species, the size is

smaller and the anterior border of the tooth deeply concave.
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2. Mandible (Fig. 45, A and B).

Mandibular bone, somewhat slenderer than in Lynx, but not tapering off anteriorly as .
in the wild cat; with a lower border gently convex. No distinct ramal process. Judging by
one specimen only, both the angular process and the masseteroid ridge are very weak.

P, with a distinct anterior cingular cusp (this cusp is not observed in Lynx).

M, most generally with a rudimentary talonid and an obliquely set posterior edge of the
protoconid (Lynx characters). But those features are somewhat variable. For instance, on a
mandible belonging to a young individual, the lower carnassial, perfectly fresh, shows no trace
of talonid, and the posterior edge of the protoconid is almost vertical. On another hand, a

weak metaconid is observable on an isolated specimen.

Fig. 45.
Felis teithardi Pei (sp. nov.), *x /L
A, right mandible;
B, left mandible;
C, mexilla with P3, P? and the aveolus of P2

3. Limb-bones.
To the present form we refer: the distal end of a humerus; the proximal end of a radius;

three proximal ends of tibia. In common, these specimens look slightly smaller than in a recent

Felis (Lynx) Iynx L.
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Humerus with shaft stouter and distal end less expanded than in Lynx. Maximum
breadth of the distal articulation, 34.1 mm.

Radius as in Lynx, but with the tuberosity somewhat smaller, and the humeral facet
more elongated. Maximum breadth of the proximal end, 75.2 mm.

Tibia, asin Lynx. Proximal maxzimum breadth 33.0-30.2 mm.

4. Foot-bones. .

Three calcanea, and two astragali, slightly variable in size. Maximum length and
breadth of the largest specimen of astragalus: 30.5 and 23.2 mm, of the medium sized
specimen: 49.6 and 21.0 mm.

MEASUREMENT (in mm.)
Felis teilhardi from Choukoutien.

. C 3
Specimen No. C 67 (PL. XXI1, fizg. 9)
ps length 11.0 —
breadth 6.0 -
P lengih 19.0 17.4
breadth 9.0
. | . LC:369 (Young)
Specimen No. 306:06 212 ®1. XXII, fie.8) | (P1. XXIL, fig. 7)
Length fron P; to M, 33.2 35.5 31.2 3.6
Height of the mandible in
front of P; 16.0 i7.8 16.2 15.3
Height of mandible behind
M, 19.0 20.4 ' 18.3 15.5
Length of the diastema
-3 - 10.5 8.0 —_
C (lower) length - 8.6 - -—
bread — 7.2 - -
P; length 9.0 9.3 8.0 9.0
breadth 4.8 5.1 4.4 4.2
P, length 12.0 1.6 10.2 —
breadth 5.6 6.0 5.4 -
M, length 13.3 14.5 13.5 13.3
breadth 6.5 6.4 6.0 6.2
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"HORIZON AND LOCALITY: Upper Polycene of Sinanthropus site at Choukoutien.

Layers: 5, 8,9 and Lower Cave and Kotzetang Cave. Cat. No. C.L.G.S.C. T 656 T 557

COMPARISON

For the size and by the inclined position of the posterior edge of its carnassial pro-
toconid, the here described form would fit perfectly with Lynx (Miller, 1912). But in the true
Lynx P* is absent (Miller, 1912, etc.). For this reason, we have to leave it in the group Felis
felis and give it a specific name.

The closest Chinese fossil forms to be brought in comparison would be the Felis sp. (a
mandible and a lower jaw) described by Zdansky (1927) from Waushianghsien, Shansi, and
another Felis sp. described by Teilhard and Piveteau (1930) from the Sanmenian beds of
Nihowan. :

But the former one, according to Zdansky, was collected from the Pontian Red Clays;
and therefore likely to be excluded. And in the latter one P: is relatively larger than in the
Choukoutien form, there is no talonid on M: and P: is perhaps absent.

I am very glad to dedicate this specific name of new Felis to P. Teilhard de Chardin,
who has helped me greatly in my scientific work.

Felis sp. 2.

A lower jaw fragment with P, and P, represents a second undeterminable species of
Felis. This specimen can not be referred to the Felis sp. I, on account of the smallness of its
teeth. And it differs from Felis teilhardi in several characters: jaw bone much higher and
thicker; P: without anterior cingular cusp and with a broad posterior cingulum; P more
elongated.

The dimensions are as follows:

Height of mandible anterior to P . . ... .o viiieneienvennn. 19.6 mm.
Width of mandible anteriorto Pe . . . .. .0 oot i e 10.3 mm
L e 9.0 mm.
Widthof Pa. ..o i i i i e i ettt e 5.0 mm.
Lengthof Pe ... . i i it i et ceiieeennn 12.6 mm
Widthof Pe . . ..o i r i ii e et e e 6.2 mm
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HORIZON AND LOCALITY: Upper Polycene of Sinanthropus site at Choukoutien.

The only specimen was collected from Layer 7. Cat. No. E—%

No specific identification is evidently possible with such a scanty material.

Felis cf. microtis Milze-Edwards
PL XXII, Figs. 10-13.

1868-1874 Felis microtis A. Milne-Edwards. Recherches pour service a I'histoire naturelle des mem-
miferes. Paris, Tome I, pp, 221-223. Tome II, PL. XXXI and PL. XXXIB, fig. 1.
1928 Felis sp. Zdansky. Die Siugetiere der Quartirfauna von Choukoutien (Chou-K'ou-Tien). Paleon-
tologia Sinica. Ser. C, Vol. V, Fasc. 4, p. 50, Taf. IV, figs. 16 and 17.
The smallest fossil cat found in Choukoutien has approximately the size of the common
wild cat. Belonging to this form we have 5 upper jaws, 6 mandibles, several isolated teeth, a
few limb-, and foot-bones. These specimens show a sufficiently great range of variation,
both in size and in minor dental features, for being sub-divided into 2 groups, A and B. But
these differences do not seem important enough for suggesting the presence of two different

species.

Fig. 46.
Felis cf. microtis M.-Edwards. x 1/1.
A, left mandible (Group A);
B, right mandible (Group B);
C, maxilla with P2—P* (Group B);
D, maxilla with P2—P* and alveoli for P2, canine, etc. (Group A).
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DESCRIPTION

In common the group A (4 upper and 3 lower jaws) and the group B (! upper and
three lower jaws and an isolated P?) have their small size and the presence of (strongly re-

duced) P?. The last character is one which separates them from Lynx. Between them,

the differences are as follows:

Group A (Fig. 46, D and A, Pl XXI, fig.

.

P?, with strong metastyle; anterior cingular
cusp weak; posterior one strong.

Ps, larger in size; deuterocone strong;
occasionally and accessory cusp present
at the antero-external corner of the
parastyle (or first lobe}.

Mandibular bone, gently convex.

P,, ovalin outline; with a weak anterior
cingular cusp, and an expanded posterior
end.

M,, larger in size, with a weak talonid and

metaconid.

Group B, (Fig. 46, C and B, PI. XXII,
fig. 12).

P?, with weak metastyle; anterior cingular
cusp absent; posterior one weak.

P*, smaller in size; deuterocone weak, no

accessory “‘pre-parastyle’”.

Mandibular bone, strongly convex.

P,, elongated; witha strong anterior cin-
gular cusp; posterior end not expand-
ed.

M,, smaller, without talonid nor meta-

conid.

On a specimen belonging to group B, the P is abnormal; obliquely set in the jaw, and

with a downward projecticn of enamel, on its front.

MEASUREMENTS (in mm.)

Milk lower molar (Fig. 47).

Length and breadth of DP:.......

Group A

Specimen -—-C—-—
P C. 694

Length of tooth row (I—MY) . .....
Diastema (C*—P2) . . . ..........
Length of three premolars (P2—P9) . . .
Length and breadthof P* ... ... ...
Lengthand breadthof P* .. . ... ...
Length and breadthof M .. ......

..................... 2.0 & 3.4

* By alveolus
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£ _
C. 6%

Length fromcanine to M, ... ..o

Specimen

Lengthof toothrow (Pe—Mi). .o o n oo
Diasterna (C—P5) + o v v i vttt i it et i e i ea s
Length and breadthofcanine . . ... .. ..ot A
Lengthand breadthof Pa . . ... oLt
Lengthand breadthof P, .. ... ... .. ..o onn
Lengthand breadthof M, . .. ... ... . . i

Felis cf. microtis M.-Edwards, DM;, % 2f1,

Group B.
Specimen 30:53.
Lengthfrom P#*—P® .. ... . . i i
Lengthand breadthof Po. . ... ... ... ... i it
Lengthand breadthof P*. . .. ................ fe e
One isolated P,

Lengthand breadthof P* ... ... ... .0ttt inennn.

Ser. C.

6.3 & 3.6
11.8&5.0

10.5 & 5.0

* By alveolus
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Specimen 9.29.1

Diastema (C*—P3) . ... .. i e e e 4.2

LengthfromPitoM: ... ..o oot e ie e 21.0

Lengthand breadth of P« ..\ vt 5.5 & 2.6

Lengthand breadthof P« .. .... ... ... ... ... e, .. 7.8 & 3.4

Lengthand breadthof M, ... ... .. ... ... .. .. ... .. ... 8.6 & 4.1

HORIZON AND LOCALITY: Upper Polycene of the Sinanthropus site at Choukoutien.
C C

Layers: 5, 8, 9 and Lower Cave. Cat. No. C.L.G.S.C. T 695 C %"

COMPARISONS

The above described fossil material belongs most probably to some still living species
of wild cat. But this group has been so much split up by zoologists according to the fur char-
acters that no sure identification by the teeth and jaws alone seems possible. Therefore, we
refer the Choukoutien form to F. microtis, only for geographical convenience, because Felis
microlis is still living in the Peiping area, and approximately the same size as our fossil form.
However it must be observed that by the shape of the lower jaw (inferior border strongly con-
vex: symphysis short, and any appreciable downward process) our Group B is decidedly
closer to Felis catus than Group A.

From Choukoutien Locality 1, Zdansky (1928, p. 50) has described a P: belonging

apparently fo the same form. From Locality 3 remains of 2 small Felis have also been col-
lected of the same size but with P? larger, and M smaller.

Very small cats occur in China since the Pontian Red Clays (one skull collected by P. .
Licent in the Hipparion beds of Kinyang), but are not described.

Genus CYNAILURUS Walger
Cynailurus sp.
Pl. XXIilI, fig. 6.
1928 3Felis sp. Zdansky. Die Séugetiere der Quartirfauna von Chou-K'ou-Tien. Palzontologia Sinica,
Ser. C, Vol. V, Fasc. 4, pp- 50 and 51, Taf. 1V, Figs. 14 and 15, 1928.
With some hesitation, we reler to the genus Cynailurus, a fragmentary lower jaw (with
P, and M, the latter slightly damaged), illustrated in Pl XX, fig. 6. This specimen

* By alveolus
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differs from a true Felis and comes close to the Cynailurus (1) by the sub-equal development
of the three cusps of P,; (2) by the presence of a noticeable talonid at Mi. The validity of
this determination is supported by the fact that from the Locality 1 Zdansky (1928, pp. 50 and
51) has described as ?Felis sp. another fragmentary jaw (with P.—M) exhibiting exactly the
same features as our own specimen.

Still more suggestive is the fact that an entire skeleton of Cynailurus has been recently
discovered in the Late Pleistocene deposits of the “‘Upper Cave’" at Choukoutien.

MEASUREMENTS

A. Comparative Measurements of three cusps of P.in Cynailurus, Metailurus and Felis (in mm. )

A a Voo,
Ep. from Gy Zdansk: v Cyngilurus | Metailurus | Felis sp. U Felis

jubatus minor _|from Chou- s
C};ti):,ﬁou fg“;h;ﬁ;‘ Nibowar® recent’ | Zdansky®| koutien® Lvmcm

\ L

Length of anterior

accessory cusp 4.6 5.5 5.0 39 3.2 38 * 4.1
i
Length of main
cusp 6.9 7.8 7.8 6.3 6.5 8.8 8.0
Length of posterior
accessory cusp 6.3 6.5 6.3 4.8 3.5 5.5 5.5
caleulated from the]
above measurement|
of 3 cusps 17.8 19.8 19.1 15.1 13.2 18.1 17.6
EE | measured from the
2 5 | figure - 20.0 19.0 — 14.2 — —

actually measured
from specimen 17.2 0.2 8.5 14.3 14.5 17.9 17.3

1 Cat. No- C (:692' Since the photograph of Zdansky's specimen on his plate is not clear enough, it

does not permit me to take such a measurement on his material.
Measured from the photograph given by Zdansky, Taf. 1V, Fig. 3, 1925.

Measured from the photograph given by Teilhard and Piveteau (Pl XXI, fig. 4, 1930).
Cat. No. 37

Measured from the photograph given by Zdansky (Taf. XXX, Fig. 3. 1924)
C

Cat. No. I

Cat. No. 191.

L I < SRV I SR VR X}
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B.

Cynailarss sp. from Cynailurus pleistocanicus Cynailuras (I,‘"y;ui-
Chouk'ouﬁon Zdansky brachygnathus iuba(;:s

C Zdansky's Nihowan? Yuanchusien® Siwalik?

C. 1858 specimen’

length 17.2 17.3 18.5 20.2 19.8 19.8 14.3
P breadth 8.3 8.5 — 10.5 1 — — 6.2
length 20.33 18.8 20.02 23.8 f 229 l 23.4 17.0
M, breadth 8.6 2.0 - 10.7 1 - = 7.2

HORIZON AND LOCALITY: Upper Polycene of Sinanthropus site at Choukoutien;
this only specimen in the present collection was found from Layer 5 or Sinanthropus Locus A

C
Cat. No. C.L.G.S.C. TI85E"

COMPARISONS

From the living Cynailurus jubalus the Choukoutien form is distinguishable by a large
size, and by a more complex posterior part of P, (in C. jubafus the cingulum does not form
accessory cusps, under the metastylid, as it is the case in the Choukoutien jaw).

From the fossil €. pleistocenicus Zdansky, on the contrary, a Sanmenian form found
in S. Shansi (Zdansky, 1925) and in Nihowan (Teilhard and Piveteau, 1930) our fossi differs
by a smaller size and by a less distinct talonid on Mi. And the same characters would
probably help to separate it from C. (Felis) brachygnathus Lydekker since, according to
Matthew (1929, p. 696), this Siwalik form might be put in synonymy with the Chinese C.

pleistocenicus.

A new specilic name therefore will probably have to be created some day for the
Choukoutien hunting leopard; but we have to wait for more and complete material.

As an ancestor of the Chinese Cynailurus might perhaps be held the Pontian Melailurus
Zdansky. In this genus the anterior cusp of P is lower and the protoconid of M, longer than
in the true Cynailurus.

1 After Zdansky, 1928, p. 51.

2 After Teilhard and Piveteau, 1930, p. 113.
3  After Zdansky, 1925, p. 25.

4 After Lydekker from Zdansky, 1925, p: 25.
5 Cat. No. 39,
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Cynailurus is also reported from the Italian Val d"Arno: C. efruscus Compana (Com-
pana, 1916). C. etruscus differs from the Choukoutien form by a larger size and the shape of
P, and M.

The complete skeleton of Cynailurus recovered in 1933 from the Upper Cave has not
yet been carefully studied, but locks closely allied to the living C. jubatus of India.
KEY FOR THE CHOUKOUTIEN FELIDAE

{A) Upper canine laterally compressed and strongly developed as a blade: border of canine serrated:
lower canine small and with accessory cusps.......cooeevecreereersaneoe.. Machairodus sp....... PP. 124-128

(B) Upper canine conical: lower canine larger; dentition

3.71.8.1 ,
I H Feline............ PP. 129-150
a) Mz with a weak, or without, metaconid and talonid; P, with a large
TNIAIN CUSD meveemerassseonsiresnoteores ivass senmssessimsesnessssasres bas s seonssns sras Felis o..\ouunen.. PP. 129-147

* Size comparable with figris

*+ Mandibular bone of ordinary Felis type ... .. Felis cf. tigris...PP. 129-133

** Mandibular bone strongly thickened .....oocoooneereeecnnissinsnccenn. F. youngi PP. 133-135
* Size comparable with pardis . .coieivcinecriniivii e e F. pardus .......... PP. 135-138
* Size comparable with parding {LYnx} .....ceeeereeisensenrsnneiriaaenes Fusp. 1o indet......PP. 139-140

* Size comparable with common Lynx (L. lyn3).

** Mandible of a common Felis type: P? present; P; with 2 weak or

distinct anterior accessory cusp; Ps oval in shape.... . 140-143

** Mandible deep and thick, P?unknown: P; without anterior ac-
cessory cusp; Py rather elongated in shape ..coeeeereiriariinnanas F. sp. 2. indet .....PP. 143-144

* Size comparable with F. calus .oeveeerererees F. cf. microfis ....PP. 144-147

b) Mz with a small metaconid and talonid, P* with a small main cusp.... Cynailorus sp.,....PP. 147-150
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(1) PROPORTION AND DISTRIBUTION OF THE SPECIES OF CARNIVORA FOUND
IN THE DEPOSITS OF LOCALITY 1.

, Adopting the methd already used by Dr. C. C. Young in the case of the Artiodactyla
of Choukoutien (Young, 1932), we have tried to express the quantitative proportion of
Carnivora met with in Locality 1 by the table below:

Very common
(represented by
thousands of

individuals)

Common
(represented by
fifty to hundred
or more indivi-

duals).

Rare
(vepresented by ten
to fifty indivi-
duals).

Very tare
(represented by
one to ten individuals)

Huena sinensis
dansky

Cenis Iupus variabilis
Pei

Canis (Nyclereutes)
sinensis Schiasser.

Vulpes cf. corsac L.

Canis lupus L.
Canis cyonoides
Pei

Vulpes of. vulgeris L.

Ursus angustiden

Cyon cf. alpinus
Pallas,

Canidee gen. et sp.
indet

Ursus spelcos
"ll 1

Zdansky
Ursus arclos L.

Meles leucurus
Hodgson

Moustela cf. sibirica
Pallas

Hyena zdanskyi Pei
Felis cf. pardus L.
Felis teilhordi Pei

Felis cf. microlis

Milne-Edwards

var.
Mustela sp.
Gulo sp.

Lutra melina Pei

Hyena dltima
Matsumeto

Machairodus sp.
Felis <f. figris L.
Felis youngi Pei
Felis sp. 1 indet.
Felis sp. 2 indet.
Cyncilurus sp. indet.

Passing now to the distribution of those Carnivora remains in the successive layers of

the deposits, we may observe that such a repartition is especially interesting in the present
group since most of the collected fossils belong apparently not to'accidenta.lly introduced
animals, but to regular cave dwellers. For this reason, we have carefully reported above, in
sach case, the layer or layers from which each species was collected. From these data, a few
points become especially clear and interesting:

(1) The extreme abundance of Carnivora remains belonging to both young and old
individuals and of caprolithes in the Lower Cave and in a part of the Lower Fissure (Carnivora
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Layer) suggests that those two places have been occupied for-a long time by carnivorous
mammals (such ' as Hyena sinensis, Ursus, Tiger, Nyctereules, and Canis lupus variabilis). On
the other hand, the scarcity of Carnivora remains in the cultural level C (Quartz Horizon 2
or Sinanthropus Locus G) fits exactly with an occupation level of the primitive man.

(2) All the remains of Lutra, were collected in Layer 7 (or **sandy layer™) of the
Main Deposit. In addition to Luira, the type specimen and a great part of co-types of Bubalus
teilhardi Young, and some remains of Casloride have also béen recovered from this sandy’
layer. Such an association of ‘*aquatic’” forms points possibly to a maximum of the water condi-
tion around the hill at this period.

{3) The single jaw of Hyena ultima Matsumoto so far discovered in the true Chou-
koutien formation?, was probably found in Layer 3, or at least somewhere in the top of the
Choukoutien formation. In the lower zone of the deposits where the Hyena zdanskyi and
chiefly the F. sinensis are so abundant, not a single piece referable to this form was ever
recognized. ‘This fact would favour the idea that, in spite of several other appearances, a
faunistical break will gradually be recognized in the deposits, as soon as more fossils, specifically
delerminable, -will bave been collected in the uppermost layers of Locality 1.

(2) PERCENTAGES OF LIVING AND EXTINCT SPECIES IN THE CARNIVOROUS
) MAMMALS IN CHOUKOUTIEN

Some years ago I have already tried to check the proportion of extinct and living species
accurring in the Choukoutien deposits (Pei, 1931).  Since the last study made by Dr. C. C.
Young of the Choukontien Artiodactyla, and after this present revision of the Choukoutien
Carnivora, my former results have to be revised here.

The distinction between *‘living” and *‘extinct’* species is, of course, in many cases
largely hypothetical. In the following table five groups are distinguished: (1) extinct species;
(2) probable extinct; (3) living; (4) probably living; and (5) species indet. ’

If we consider the **probably living” to be “‘living” and the *‘probably extinct” to be

*“extinct’” the proportion found is as follows:
Living forms —% ar 41.3%
Extinct forms % or 41.3%

Forms indet. 2—59 or 17.4%

1 Two jaws of Hyena ullima have been found in 1933 in the **Upper Cave’’ deposits.
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extinct forms living probably extinct probably living form indet.
Caris cyonoides Pei  Cenis lupus L. Canis lupus garichilis  Vulpes cf. corsac L Canide gen. et sp.

Ursus speleus
Ludra melina Pei
Mechairodus sp.

Cyon alpings Pallas
Ursus arclos L.
Meles leucurus

Pei
Canis (Nyctereules}
sinensis Schlosser

Vulpes cf. vulgaris L.
Ursus angustidens Zd.
Felis teilhardi Pei

indet.
Mustela sp,
Felis sp. indet, 1

Felis youngi Pei Hodgson Gulo sp. Felis sp. indet. 2
Hyena ultima Ma- Mustela cf. sibiica  Cynailaras sp. 3Ailuropus sp.
tsumoto Pallas

Felis <f. tigris L.
Felis cf. pardus L.
Felis cf. microtis M.-Edwards

Hyena altima
{Owen) Zdansky
Hyena zdanskyi Pei

N.B. In the akove table Marles sp. from the “‘Cap Travertine" is excladed.

By this statistical method, the probability that the Choukoutien deposits have to be refer-
red to a fairly Early Pleistocene age already becomes strong. More evidences can be drawn
from a qualitative appreciation of the intermediate place filled by the Choukoutien Carnivora
between the Sanmenian and the *‘Loess”™”, in the general evolution of the Chinese Cenozoic
fauna (vide infra).

(3) AN OUTLINE OF THE HISTORY OF THE CARNIVORA DURING THE LATE
TERTIARY AND THE QUATERNARY OF NORTH CHINA

The genus Canis' is not surely recorded in North China before the end of the Pliocene
times. But at the beginning of the Sanmenian period a Dog very close to the common wolf,
C. chihliensis Zdansky, is already common; and the form can be traced, without any essential
morphological changes up to the Choukoutien Epoch. Chiefly for strafigraphical convenience,
[ have adopted a new sub-specific name for the Choukoutien member of this group: C. lupus
variabilis. Represented by numerous specimens, C. lupus variabilis, proves to be an animal
exhibiting a great variation, not only in size, but also in tooth adaptation. The crushing portion
of the upper molars shows frequently traces of complication and is often worn flat, a possible
indication of an omnivorous diet. The form seems to have disappeared before the Late

Pleistocene times.

Less commonly, another form, indistinguishable in shape and size from the living
ordinary wolf, is also found in Choukoutien.

hided

1 The genus {or sub-genus) Nyct being
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In decided and zoological opposition to the rather **ommnivorous”™ C. lupus variabilis,
two strongly carnivorous dogs, C. cyonoides and a true Cyon cccur in the same levels.

C. cyonvides is characterised by the simple shape of the lingual portion of the upper
molars, by an elongated upper carnassial, and by the almost cutting talonid of the lower carnas-
sial. By those features, it approaches the conditions found in Cyon. Butits connections
either with Pontian or with Living Canide are still obscure.

For geographical reasons, the Chevkoutien Cyon, known from fragmentary jaws only,
has been referred by us to the northern living form Cyon alpinus rather than to the southern
C. javanicus, to which on the contrary the fossil Cyon described by Matthew and Granger from
the early Pleistocene of Ssuchuan (Matthew and Granger, 1923), is perhaps related. No traces
of the genus are so far reported from older deposits in China.

Finally, still more apart from the common Dogs than the Cyon, a microdont type,
Nyciereutes cr *‘Raccon-dog’’ is abundantly found in Choukoutien. The Choukoutien
Nyciereules seems to belong to the same species, Nyclereutes (Canis) sinensis, as the Nyclereutes
so common in the Sanmenian beds of Nihowan. But judging from the study of hundreds of
specimens, it shows distinct tendencies to a complication of the molars and to a reduction of
the size.

The first N. sinensis are recorded from the Middle (or Lower?) Pliocene of Shansi. A
smaller form (with non-complicated molars) is still living in North China and Japan: C. {N.}
brocyonoides.

Family MUSTELID.E

In the Lower Pliocone (Pontian) beds of North China several archaic Mustelidee occur,
such as, Sinictis Zdansky, Proputorius Filhol, Pleisogulo Zdansky, Parataxidea Zdansky, and
Melodon Zdansky. In Choukoutien, with the possible exception of the Lufra, nothing is left of
those early types; but we have only to deal with modern genera: Meles, Luira, Putorius,
Martes and Gulo.

True Badgers are found as early as in the Sanmenian deposits in North Chinat, with
their complete generic characters. The Sanmenian Meles from Nihowan, for instance, is
hardly distinguishable from M. leucurus, now living in North China. No wonder therefore if
the Choukoutien remains of Meles have to be referred to the same living type.?

}  The Meles from Ertemte Mongokia (Middle Pliocene) described by Schlosser has probably to be
removed from the modern genus Meles (Miller, 1928).

2 In South China the Melinez group is known by a fossil A4rcfongx discoveredin the Early Pleistocens
fissure deposits of Ssuchuan (Matthew and Granger, 1923), Although recorded from North
China, this rather southern form is not to be found in the Choukoutien deposits.
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Much more characteristic, but still very obscure in its relationships, is the Luira which,
on account of the Badger characters observable in the lower teeth, I have named L. melina.
This form is not to be related with the Sanmenian Lufra from Nihowan (L. licenti), still less
with the Pontian Luira (L. aonychoides). The closest approach would perhaps be with the
southern Asiatic living Otter, Lufra sumafrana.

The Choukoutien Mustela is practically identical with the recent M. sibirica now living
in Manchuria. Although the genus is probably very old (Basal Miccene?) it is net yet recorded
from earlier levels in China.

Maries remains were also callected on the top of the Choukoutien hill. But this genus
is of fittle significance, since itis known as early as Lower Pliocene in the Dalai Nor beds
(Teilhard, 1926) and as the Middle Pliocene in Ertemte, Inner Mongolia (Schlosser, 1924),

The rarest form of Mustelide observed in Choukoutien is a Gulo, which, if better known,
would probably prove to be different from the living Gulo luscus. No remains of Gulo are
known so far in the Sanmenian deposits. But, in the Pontian beds of Shansi and Kansu an
archaic form, Pleisogulo brachygnathus Zdansky (Lufra brachygnathus Schiosser) is rather
common.

Family URSID./AE

in the Lower Pliocene of China the Ursidee group is chiefly represented by primitive
genera such as Indarctos and Hyenarcios. By their unreduced premolars, large carnvasial
and small molars, those carnivorous, rather than omnivorous, forms differ widely from the true
bears.

The earliest indication of the modern genus Ursus in China is encountered in the San-
menian. The Sanmenian Ursus (Locality 105, Yuanchuhsien, Zdansky 1925 and Nihowan,
Teithard and Piveteau, 1930) is already very modernized, and hardly separable from the
living U. arclos.

In Choukoutien, the group is still better represented by three distinct species: U.
angustidens Zdansky, U. arctos L. and U. speleus, var. U. angustidens is closely related to
the living U. japonicus and possibly also the fossil U. kokeni from South China. U. speleus
var. may represent an oriental race, or equivalent of the European cave bear (U. speleus)

unless one prefers to compare it with the American Grizzly.
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Hyzaenideze

The Chinese Hyznidee forms a rather complex series, which we have tried to make
clearer above. Emerging, in the Pontian, in the middle of a rich group of Hyzna-like
[ctitherium', their first representatives belong to rather slender forms, as H. variabilis Zdansky.
In the Late Pliccene and Lower Pleistocene times, the dominant type (a rather stout animal,
with thick premolars and rather short carnassial blades), first included under a single name, H-
sinensis Owen, has been split in the present paper into several races and species: H. sinensis
Zdansky (Southern type), H. sinensis Zdansky (northern type), H. licenti Pei (Sanmenian), H.
wdanskyi Pei. Later (that is in the Later Pleistocene only), a new and well defined type
oceurs, with much elongated and cutting carnassial teeth: H. ulfima and H, cf. spelea.

Remains of Hyene are excepticnally numercus in Choukoutien: H. sinensis (northern
:ype) and zdanskyi at the base, H. ullime atthe top of the deposits.

Family FELIDAE

Although the fact is somewhat obscured by the creation of several new genera or rather
sub-genera based on a few residual archaic characters, the presence of the true Felis is certain
in the Chinese Pontian. Later, in the Sanmenian deposits (Nihowan, etc.) several Cats of an
entirely modern type are common.  Still later, in Choukoutien, owing largely to the favourable
conditions of the deposits, no less than seven species have been recorded (vide supra). But
since the characters of Felis are very conservative, this variety helps but little for the stratigra-
phical understanding of the geological formation.

Among the Choukoutien Felis two forms have to be mentioned, as particularly interest-
ing, namely, F. youngi and F. teilhardi. The first one was alarge beast, somewhat converging
to the European cave lion (F. leo speleus) or to the F. airox Leidy by the great thickness of
the mandible. The latter one would stand close to the common Lynx by the size and the shape,
but has to be separated from the Lynx group on account of the preservation of P? and of some
other dental features (vide supra).

The persistence of the archaic genus Machairedus is one of the most noticeable paleeon-
tological characters of the Choukoutien deposits. Unfortunately, the specimens so far collected
are insufficient for allowing a distinct comparison with the representatives of the genus in China.

1 A Hyenaof the variabilis group is already found in the Miocene of Tung-Gur (Mongolia). Personal
communication from Dr. W. Granger.
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(4) THE PLACE OF THE CHOUKOUTIEN FAUNA IN THE STANDARD
HORIZONS OF LATE CENOZOIC IN NORTH CHINA

In North China four standerd stratigraphical and faunistical horizons are recognized so
far in the Late Cenozoic Depogits:‘ The Lower Pliccene sands and red clays (Pontian); the
Late Pliocene sands and reddish loam (Sanmenian); the Early Pleistocene fissure deposits and
late loams (Choukoutien); the Late Pleistocene loess and sands (Loessic).

Nihowan
(Upper Pliccene)

Chouloutien
(Lower Pleistocene}

Sjara-osso-gol
(Late Pleistocene)

Canis chilliensis Zdansky—>
{=C. lapus gariabilis Pei)

i
+

C. (Nyctereutes) sinensis
Schlosser —>

Vulpes sp, cf. corsac L.
{V. chikushanensis Young)—~>

¥

+

Ursus cf. efruscus —>

+
Meles cf, leucurus Hodgson —>
Lulra licenti Teilhard and

Piveteau

IR

Hyeana licenti —>

Machairodus nihowanensis
Teilhard and Piveteau

+
Felis (Lynx) sp.
T
t
¥

{ Canis lupus variabilis Pei

Cenis lupus L. —
Canis cyonoides Pei

C. (Nyclereutes) sinensis
Schlosser —

Vulpes f. corsac L.—
Vulpes of. vulgaris L.—>
Cyon cf. alpinus Pallas =
Ursus arclos L. —>

Ursus angustidens Zdansky =>
Ursus speleus

Meles leuctrus Hodgson —>
Lutra melina Pei

Gulo sp.

Mustela cf. sibirica Pallas —
Hyena ultima Matsumota —>
Hyena zdanskyi Pei

Hyena sinensis Owen

(Northern race}
Machairodus sp.

Felis youngi Pei

Feliz teilkerdi Pei

F. cf. tigris L.

F. cf. pardus L.

F. cf. microtis Milne-Edwards

t

Canis lupus L.

¥
C. {(Nyclereules) procyonoides
Gray

(+)
{+)
T+
(+)
{+)

+
(+)

+

+
(+)
Hyena spelea
+
+

+

¥
{+
(+)
(+)
(+)

1 Probably the Ertemte sands and the White beds of the Dalai Nor in Mongolia, and the lower reddish
Young) represent a fifth horizon, namely the Middle Pliocene deposit,
but this term is not yet clearly separated.

clay of Paote (Teilhard and
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We have tried in the above table to express how the above described Choukoutien
:arnivorous faunas fit between the two adjacent Sanmenian and Loessic faunas (the Pontian one
aeing omitted, hecause of its much too archaic characters). In this table an arrow ( — )
ndicates that a direct filiation is suggested between two forms and the cross + points to a form
nore probably absent. By the plus sign (+) we mean that a form is most probably present,
although not yet actually discovered. The dagger sign () means a probable absence.

(5) ZOOGEOGRAPHIC ANALYSIS OF THE CHOUKOUTIEN CARNIVORA FAUNA

Although the real significance of the faunistical association met with in Choukoutien can
not be fully appreciated except by taking into consideration the zoological elements all together,
we can search here what successive pulsations, or lines, of migration can be recognized leading
‘o the composition of the Carnivorous group only.

From this point of view, the above described forms may be distributed into the following
categories:

1) Indigeneous types, already represented (at least by ancestral forms) in the Late
Pliocene times (Sanmenian) in North China: Machairodus, Hyena sinensis. H. zdanskyi, most
of the Felide, Mustela and Martes, Meles, Ursus, Canis, Corsac and Nyctereutes. Those are
the remains of a Late Pliocene extensive Furasiatic (Paleearctic) faunistical sheet, in which
some glements (namely, Hyena sinensis, Nyctereutes, Corsac, Ursus angustidens) because restrict-

ed or modified in the East, represent for the Lower Pleistocene a true Asiatic group.

2) Newly immigrated (?)types, notyet recorded from the Sanmenian: Hyena ulfima,
Felis tigris and F. youngi, Gulo, Lufra melina, Cyon. If really migrated those forms suggest
the following faunistical relations:

a) F. tigris (known at the same time, or a little earlier, in Ssuchuan), L. melina (cf.
sumairana ?) in the South.

b) H. ultima, with the Scuthwest (the crocufa group is known in India and Syria as
well as in Europe, in the Pleistocene).

¢} Cyon (), Gula, with the North and the West.
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6) GENERAL CONCLUSION

From the above given review of the Choukoutien Carnivora we may conclude:
1. That their group marks a satisfactory stage between the Late Pliocene (Sanmenian)
- and the Late Pleistocene (Loessic) corresponding faunas, a new evidence supporting the assump-
tion of a Lower Pleistocene age for the Choukoutien deposits.

2. That they represent a typical old palezarctic assemblage, showing marked traces of
an eastern differentiation, with a few superimposed southern or northern influences.
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alpinus (Cyon) TP, P. 39
angustidens (Ursus) ..ooeerinrinnrnnnnnnn. P. 45
arctos (Ursus) coevveniiieniinnicnninnennnes P. 53
Canidz gen. et sp. indet .........cc..ee P. 43
Canis  couerireceveceennreresiiaraanerraans P. 10
Canis cyonoides ......vcovevvvenrenveneanns P. 18
Canis Juptis .eevvrverernriiiieirsicenneennes P. 10
Canis Iupus var. variabilis ................ P. 13
Canis {Nyctereutes) .......coccovvrimnnnnees P. 23
Cenis {Nyciereufes) sinensis ...... reesedPe 23
corsac (Vulpes) . 32
Cyon (Cuon) .oveveeenieconiicvicancnecens P. 39
Cyon cf. alpins ...eevvrvervenieiireeneanns P. 39
cyonoides {Canis) ...eveeririerimeenerienad P. 18
Cynailtras ...c..ovvniemmeienncrennennnnenna P. 147
Cynailtrus SP. weveevesncrrereeeserenceanans P. 147
Felis  ovveerneieiemnneencneraoeenenaecsen P. 128
Felis cf. microfis ....cccouereuieroemnnrennne P. 144
Felis pardus ..o.cvueviencernrienraenennan. P. 135
Felis sp. 1. eeerivreeierececrmnnennaoraons P. 139
Felis sp. 2. cevvriereenrecnnniereaneneeans P. 144
Felis teilhardi ......cooveemeerereerarncnnan. P. 140
Felis tigris . 128
Felis goungi ..o..ccvuoveveerieiennennennnns P. 133
giganfes (Hy@na) ...e.eeveeeneenevnereenne P. 120
Gulo  oceeciireee e eiinee e p. 80
Gulo SP. cevvvererireereninnenieeeerenennis P. 80

honanensis (Hyena) ...........cveeeennen.. P. 119
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Hyena .oiceivvermereeriesresreenesneranns P. 90
Hyena gigantea ...... PR nereores P. 120
Hyena honanensis  ...ovceevenirennereenns P. 119
Hyena licenti ....ocevveenvevnnereoranreens P. 120
Hy@na Sinensis .....oceenveenncsrerensennns P. 91
Hyena sp. Schlosser ....c.coccvvevnennen P. 12
Hyena sp. Zdansky ..covevereeriinnindl P. 123
Hyena spel@a ......ccevevenneencennennenn. P. 120
Hyena ultima ......ccooceeecririinnnnnee. P. 112
Hyena 0ariabilis ....ccevveveeeeeerensrennns P. 113
Hyena zdanskyi . 116
licenti (Hyaend) .... . 122
leucurus (Meles) .... 70
lupus (Canis} ...ccouvenene 10
lupus var. variabilis (Canis) .13
Lutre  woevierercerrennieeeinieneoncernenanns P. 76
Lufra meling ....c.ccovvveinnes aenaenne P79
Marchairodus ...c..cecveviiieenerienneenanes P. 124
Marchairodus sp. ....ccoevvrnivivennnniennns P. 124
Martes .vvvriereenicncinseierioresnaanienas P. 88
Marfes sp. .eucreiencrminiceriiricnnaenene pP. 88
Meles  veureerieiieeeeevarec e rencraeeaae P 72
Meles cf. leucuras ..cocoverniianiniisnnceannn pP. 72
melina (Lufra) ..coocerieiminneniiniannnnld P. 76
microfis (Felis) ....cooerviinivrinrinnnnnanild P. 144
Mustela ..... 83
Mustela cf. - . 83
Mustelz sp. ooocorierevrnnrresmiiisinernanns P. 88
Nyctereules (Canis) sinensis ............... P. 23
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ultime (Hy@na) ....oeverenneerirracrnarnnnns P. 116
UISUS  veveecerenornersenscnsrmsrnnimmsiennaes P. 45
Ursus angustidens  ...c.ovvencenenivnnnnnn. P. 45
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variabilis (Canis lupus var.) .c.eoeeucoreene P. 13
variabilis (Hyena) ......ccceormmeumneenenns P. 119
VUlBes aeveeereercnieeerierencrncsconsonsans P. 32
Vulpes cf. corsac .oeuvirnerrnereernerennanns P. 32
vulgaris (Vulpes) eeeevneerveiiorcerienienens P. 37
Vulpes vulgaris .....ccvvveveiinerennoeneanns P, 37
youngi (Felis) wveeeeeermvmminieianrneriennns P. 133
zdanskyi (Hy@na)....cueeenerveenmnsecnoneas P. 110
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Fig.
Fig.
Fig.

Fig.

Fig.

PLATE 1L

Canis lupus L., broken skull, la, palatinal view, x 1f1; 1b, right side

view, x [/l L i e e e et

Canis lupus variabilis Pei (var. nov.), right maxilla with P>—ME?, crown view

x /1

Canis lupus variabilis Pei (var. nov.), left maxilla with P*—M?, crown view,

x /1

.........................................

Canis lupus gariabilis Pei (var. nov.), left maxilla with P*—M?, crown view,

x /1

Canis cyonoides Pei (sp. nov.), broken skull, 5a, palatinal view, x 1/1; 5b,

rightside view, x 1/] ... . . i i i e

Canis cyonoides Pei (sp. nov.), mandibles, top view. x 1/1, (vide PL H,

fig. 2)
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Fig.
Fig.
Fig.
Fig.

Fig.
Fig.

PLATE Il

Canis lupus variabilis Pei (var. nov.), right mandible, la, outer side view,

xWi;Ib,topview, x /1. oo,

Canis cyonoides Pei (sp. nov.), mandibles, left side view, (same specimen

asPL L fig. 6), % 11 ooveeeeeimeiiiiaeiennns

Canis lupus variabilis Pei (var. nov.), right mandible, 3a, outer side view,

x W;3b,topview, x Wl ..o il

Canis lupus variabilis Pei (var. nov.) mandibles, 4a, right side view,

X 1{1;4b, topview, x I ... .o veiin .,

Vulpes cf. corsac L., mandibles, top view. x 1/1, (vide PL III, fig. 3.) ..

Vulpes cf. corsac L,, maxilla with M* and M?, crown view, x 171
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Fig.

Fig.

Fig.

PLATE IIL

Canis (Nyctereutes) sinensis Schlosser, skull, 1a, right side view, x 1/1; Ib,
palatinal view, x 1/1; lc,topveiw, = 1/l ... oot
Canis (Nyctereutes) sinensis Schlosser, left mandible, 2a, outer side view,
x I{1;2b,topview, x /1 .. oo oo e
Vulpes cf. corsae L., mandibles, right side view (same specimen as PL II,
7= VS 1 PR
Canis (Nyclereutes) sinensis Schlosser, posterior portion of left mandible, 4a,
outer side view, x 1/1; 4b,topview, x /1. .. ... ... ... ....
Canis {Nyclereutes) sinensis Schlosser, right mandible, 5a, outer side view,
x 1f1;5b, topview, * 171 o it e e e e
Canis (Nyclereules) sinensis  Schlosser, broken left maxilla with P+—M?,
showing the complicated upper molars, crown view.. . . ... .......
Vulpes cf. corsac L., [ragmentary mandible of a young individual, with
DM, and half grown M, 72, inner side view, x 1/1; 7b, top view,
E T 7
Canis {Nycterentes) sinensis Schlosser, a complicated rightM*, crownview,
20 1 1 TR e e e e a s e e e e
Vulpes cf. corsac L., broken right maxilla with Ps—M?, crown view,
EL 30 1/
Canis (Nyctereutes) sinensis  Schlosser, right P* & M, showing the P*,
with a large deuterocone and a simple M*, crown view, = /1 ......
Vulpes cf. corsac L., left Mt & M?, crown view, = Ml ... ........
Canidee gen. et sp. indet., broken right maxilla with P* and P4, crown

viewx I/l ... ... .. et e e e aee s e
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Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

PLATE V.

Canis (Nyctereutes) sinensis Schlosser, right mandible, 1a, outer side view,
w1 Ih,topview, x 1/l it i it et iie e
Canis (Nyctereutes) sinensis Schlosser, left mandible, 2a, outer side view,
x1{l; 2b,top view, x 1)1 ... i e i i,
Canis (Nyctereuies) sinensis Schlosser, right mandible, 3a, outer side view,
xIft 3b,topview x 11 ..o i it i i e

Cyon {Cuon) cf. dlpinus Pallas, left fragmentary mandible with P, and M.,

4a, inner side view,x 1f1; 4b, topview, x /1 ... ..........
Cyon cf. alpinus Pallas, right fragmentary mandible with P-—M,, 5a, inner
side view,x Ifl; 5b,topview, x 1T ..... ... uu.n.n..
Cyon cf. alpinus Pallas, broken left maxilla, with P*—M?, 6a, outer side
view,x 1/1; 6b, topview, x Vi.... ... ... .. ..........

Cyon cf. alpinus Pallas, broken left maxilla with P* and M!, 7a, outer side
view,x [/¥; b, topview, x /1. ... ... .. . ...,
Cyon cf. alpinus Pallas, left M, 8a, inner side view, x 1/1; 8b, crown view
S 17
Cyon cf. alpinus Pallas, lest M!, 9a, outer side view, x 1/1; 9b, crown

view X [/l oo e e e e e
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Fig.

Fig.

Fig.
Fg.
Fig.
Fig.
Fig.

Moo W

PLATE V.

Ursus spaleus Blomenb. var., skull, top view x 142, (vide Pl VI, fig, 2

and PL VIL fig. 2) voveveriniincn e

Ursus arctos L., skull, top view, x 1/2, (vide PL. Vi, fig. 1 and PL VII,

fig. 1) oo e .
Ursus arclos L., left M, crown view, x 1/1
Ursus arclos L., left M?, crown view, x 1/1

Ursus spaleus Blumenb. var., left M, crown view, x 11 ..oviiicivenane.

Ursus angustidens Zdansky, left M?, crown view, x 1/1 ..

Ussus angustidens Zdansky, right M?, crown view, x 1/1
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PLATE VL

Fig. 1. Ursus arctos L., skull, left side view, x 1/2 (vide PL V, fig. 2 and Pl

VIL g, 1) woroveseeessmeseseeessmeses somssemsemmssmssssassseesemssremssssanes

Fig. 2. Ursus spaeus Blumenb var., skull, right side view, x 1/2 vide PL V,
fig. Tand PL VII, fig. 2) erreerieieceiniceecccieie e canneas

Fig. 3. Ursus angustidens Zdansky, right maxilla with P*~—M" in sifu and the alveoli
for P'—P*, 3a, right side view, x 1/1; 3b, top view,x 1/] ........... .
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PLATE VIL

Fig. 1. Ursusarctos L., skull, palatinal view, x 1/2 (vide Pl V, fig. 2 and
PL VL BE 1) e rctirerteststcsasncassnssinesorsasensararasserss
Fig. 2. Urus speleus Blumenb var., skull, palatinal view, x 1/2, (vide PL V,
fig. T and PL VI, fig. 2) ceeereiieicmiiiiiiiii e eimcrecece e ner e sees
Fig. 3. Ursus arclos L., right M" and M?, crown view, x I/1..ccccierervaviiinnene
Fig. 4. Ursus speleus Blumenb, var., left M?, crown view, x U1 i
Figs. 5, 6,and 7. Ursus arces L., three P?, crown view, showing the variation of
shape and number of accessory cusp, X 1 coovveirierencarencornniniennans
Fig. 8. Ursus angustidens Zdansky, left P?, crown view x 1/1....ccovveeciiiininnnes
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Fig.

Figs.

Fig.

Fig.
Fig.
Fig.
Fig.

PLATE VIl

1. Ursus arctos L., mandibles (same individual as the skull PL V, fig. 2),
la, topview, x 1/2; 1b, right side view x 172 ..c..civiiimniinininennrnen,
2 and 3. Ursus arclos L., skull fragment and right mandible of a young indivi-
dual with milk dentition. 2, palatinal view of skull fragment, x 1/1; 3a,
top view of right mandible, x 1/1; 3b, outer side view of right
mandible, x 11 cieiirreriieiie e e ee e e ae
4, Ursus angustidens Zdansky, broken right maxilla with M* and M?, crown

VIEW % 1] eiimeer e it ires e eeetr e v e satar e st e rne s ereetea e nnnrerns
Ursus arclos L., left M., crown view, x 1laieiiicomiiiiniiiiiciinnnnecrnnns
Ursus arclos L., left M;, crown view, x Wl . ooiiiiniiiiiorcriiiereeeernrnenns

S

Ursus speleus Blumenb, var., left P, crown view, x 1/1.......ccouunne..n.
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Ursus arclos L., left Pi, crown view, x 1/1 . iviiiiiiiiiiiiinereenes, X
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PLATE IX.

Yig. 1. Ursus arctos L., fragment of right mandible with M, and M., la, inner side

view, x 1/1; 1b, crown view, x /] ....cccueennnnn...

Tig. 2. Ursus arctos L., right mandible (vide PL. X, fig. 2.), outer side view, x 2/3.
Yig. 3. Ursus angustidens Zdansky, left mandible, 3a, outer side view, x 1{1; 3b,

top view, X I/l cerniisnacrcnanas
Tigs. 4 and 5. Ursus angustidens Zdansky, two Ms, crown view, x /] .........

Tigs. 6 and 7. Ursus angustidens Zdansky, two M., crown view, X 1/1evcurruenennnas

Yig. 8. Ursus engustidens Zdansky, left M, crown view, x 1/1
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Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

PLATE X.

Ursus speleus Blumenb, var. , fragment of right mandible with P«—M:, crown

IEW, X 1] crieieeieicereniescnsenerrers s arsseriesaer e rnererranonan

Ursus arclos L., lower dentition of right side (same specimen as the mandible

on PL IX, fig. 2), crown view, x f1  ..ccoiiiricrniecnnnne
Unrsus arcios L., distal end of radius, anterior view, x 1/2

Ursus arctos L., proximal end of radius, posterior view, x 1/2

Ursus angustidens, proximal end of radius, posterior view, x 112 ..

Ursus"arctos L., tibia, anterior view, x 1/2

Ursus speleus Blumenb, var., proximal end of radius, posterior view, x 1/2 .
Ursus angustidens Zdansky, distal end of humerus, posterior view, x 1/2 ..

........

Ursus speleus Blumenb, var., distal end of humerus, posterior view, x 1/2

Ursus angustidens Zdansky, distal end of tibia, anterior view, x 1{2
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Fig.

=3

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Meles cf. lencurus Hodgson, broken skull

fa, right side view, x 1/1;
b, palatinal view, x 1/1;

Ic, top view, x 1/1.

Moustela (Putoriusy cf. sibirica Pallas, anterior portion of skull with complete

dentition....c.evveereecnaoennn

2a, palatinal view, x 2fl;
2b, left side view, x 1/1;

2c, top view, x 1/1.

PLATE XL

................. fnesneretassaorssnaosannsratasrsaraan

Meles cf. leucurus Hodgson, mandibles ...c.cocivinieriencimiricinniniinncinnnn

3a, top view, x 1/1;
3b, lelt side view, x 1/1.

Mustele (Putorius) sibirice Pallas, mandibles

4a, top view, x l/1;
4b, right side view, x 1/1
4¢, top view, x 2/1.

Lutra melina Pei (sp. nov.), right M .. it nrcciireienaens

5a, crown view, x 1/1;

5b, crown view, x 2/1.

Gulo sp., right Mi.ierieiemicirinisn et crengssmeresrasserionsvnees

6a, crown view, x If1;

6b, outer side view, x 1/1.

Gulo sp., inner portion of M!
7a, crown view, %X 1/1;
7b, crown view, x 2/1.

........................................................
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

PLATE XIL

Lutra melina Pei (sp. nov.) right mandible......c.ce.virienerervensanee

la, outer side view, x l/1;

1b, top view, x I/1.

cvevseennee P 76

Lutra melina Pei (sp. nov.), left mandible, mandibular bone anterior to P:

thickened probably due to pathological reason. cc..vveuvriiinriirieniiinianns P. 76
2a, outer side view, x 1/1;
2b, top view, x I1.
Lutra melina Pei (sp. nov.) right mandible ......ccovoiimiiiiininnin, P. 76
3a, inner side view, x [/1;
3b, top view, x /1.
Lutra melina Pei (sp. nov.), right mandible ...c.coooviiiiiiiiiiiiiinnn P. 76
43, outer side view, x 1/1;
4b, top view, x 1/1.
Hyena ultima Matsumcto, left fragmentary mandible with P,—M, .......... P. 116
5a, outer side view, x 1/1;
5b, inner side view, x [/1;
S¢, top view, x /1.
Meles cf. leucurus Hodgson, distal end of femur, anteriar view, x I/1...... P. 22
Lutra melina Pei (sp. nov.), distal end of humerus «...ccccuveeuierniinnnnnnns P. 76
7a, anterior view, x 1/1;
7b, posterior view, x I/,
Lutra melina Pei (sp. nov.), radius, anterior view, X Hl...ciooiiiieninanans P. 76
Meles cf. leucurus Hodgson, calcaneum, x Ifl.cecreiiieiiiiiiinniiiniennnianens P. 72
Lutra meline Pei (sp. nov.), calcaneum, x 11 .coociiviiiiiviiimnniciiiieninnns P. 72
Meles cf. leucurus Hodgson, astragalus, x 1/1..... P. 72
Gulo sp., proximal end of tibia, anterior view, x /1 P. 80
Meles cf. leucurus Hodgson, humerus, posterior view, x 11 .ccoceucrenaans P. 72
Meles cf. leucurus Hodgson, radius, posterior view, x U1 ..occcuinannnne. P. 72
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“ig.

1.

PLATE XIiL

Hyena zdanskyi Pei (sp. nov.), skull
1a, left side view, x 2/3;
1b, top view, x 2{3;

le, palatinal view, x 2/3.
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PLATE XiV.

Yig. 1. Hyena sinensis Zdansky, skull (from the same individual as the mandibles
and axis on PL. XV and the limb bones and atlas on Pl. XVI)........... P. 91
la, right side view, x 4/9;
1b, top view, x 4/9;
lc, palatinal view, x 4/9.
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“ig.

Fig.

Fig.
Fig.

Rl

PLATE XV.

. Hyena zdanskyi Pei (sp. nov.), left mandibular fragment with Piand M: .

la, inner side view, x /13
1b, crown view, x /1.
Hyena zdanskyi Pei (sp. nov.), right DM seeciciiieiiiiiiicnniiiiennnicnnn,
2a, inner side view, x {/1;
2b, outer side view, x 1/1;
2c, crown view, x /1.

Hyena sinensis Zdansky, mandibles, (from the same individual as the skull
on PL XIV) et
3a, top view, x 2{3;
3b, right side view. x 2/3.

Hyena sinensis Zdansky, ulna of a young individual, x 1/1. cccoeercriunnnes

Hyena sinensis Zdansky, axis, right side view, x 2/3
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PLATE XVL

. Hyena zdanshyi Pei (sp. nov.), left Mi, crown view, = 1/1 ccerveeiinnans P. 110

Hyeaa sinensis Zdansky, mandibles, (an individual with a right M, with
a noticeable metaconid but with a left M, with more vestigal metaconid). P. 91
2a, top view, x 2[3;
2b, right side view, x 2/3.

Hyena sinensis Zdansky, fore limb, (from the same individual as the skull on

Pl XIV), anterior view, X /3 civiieiirimmiiiiiiiiieniccniniescenieiienn, P. 91
Hyena sinensis Zdansky, atlas, (from the same individual as the skull on
PL XIV), top view, X 2/3..ciiviiiinnrannees ftariereerrereereraereenasnsten P. 91
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ig.

1.

PLATE XVIL

Hyena sinensis Zdansky, skull.
la, left side view, x 4/9;
Ib, palatinal view, x 4/9;
ic, top view, x 4/9.
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Fig. 1.
Fig. 2.
Fig. 3.

PLATE XVIIL

Hyena sinensis Zdansky, skull .ccccierieiiciiiminienrenerecrinnenisocrocierennnns
la, left side view, x 4/9;
1b, top view, x 4/9;
1c, palatinal view, x 4/9.

Hyena zdanskyi Pei (sp. nov.), left maxilla with P>—M? .....................
2a, crown view, x 2/3;

2b, outer side view, x 2/3.

Hyena zdanskyi Pei (sp. nov.), broken left maxilla with P* and P* .......... .

3a, crown view, x 2/3;
3b, outer side view, x 2/3.
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PLATE XIX.

Fig. 1. Hyena sinensis Zdansky, right maxillaof a young individual with DP.—DM.. P. 91
Ta, onter side view, x 1/1;
b, crown view, x 1f1.
Fig. 2. Huyena sinensis Zdansky, tibia of young individual, anterior view, x 3/3. P. 91
Fig. 3. Hyena sinensis Zdansky, broken skull of a young individual....cccvevreeees Po 91
3a, top view, x 2/3;
3b, right side view, % 2/3;
3c, palatinal view, x 2/3.
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Fig.
Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

PLATE XX.

Hyena sinensis Zdansky, right mandible of a young individual, ocuter side
view, X T eieiiriciciorioiniececcraennens vttt renaererneneaananrnrneanrns

. Hyana sinensis Zdansky, left mandible of a young individual, outer side

VIEW, X 1] cerieriieiiiitiieniercicr e e resae st s st asras e re s nsnssrennnn

Hyena sinensis Zdansky, left mandible of a young individual
3a, outer side view, x 1/1;
3b, top view, x /1.

Hyena sinensis Zdansky, left mandible of a young individual with milk
dentition fully SrowWn .eieiiererricsisienimrieirecinetuiererrernsnreererennrna..
4a, outer side view, x 2/3;
4b, top view, x 2/3.

Hyena sinensis Zdansky, lelt mandible of a young individual with worn
milk teeth and a half grown permanent M,, outer side view, % 23 ....

Hyena sinensis Zdansky, right mandible of a young individual with milk
canine and premolars and a permanent M, .....occeevnniennnne, rereresnaes \

Hyena zdanskyi Pei, (sp. nov.), left mandibular fragment with broken P:,
M: and complete Ps inner side view, 1/1.ciiiriiinierniirncnieiseecrnornnnee
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Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

N

PLATE XXI.

Hyena sinensis Zdansky, scapula, outer side view. x 4/9 . ...ovoovererionnns P,
Hyena sinensis Zdansky, humerus, posterior view, x 4/9 ..ccvveeevinennnn. P.
Hyena sinensis Zdansky, ulna, side view, % 49 cocvviviiimeiiiroeeeeaeracennns P.
Hyeno sinensis Zdansky, radius, anterior view, x 4/9 .._............ Lereanes P.
Hyena sinensis Zdansky, innominate bone, outer side view, x 4/9 ........ p.
Hyera sinensis Zdansky, femur, anterior view, X 4f9...ccccecieremnrnrenanens P.
Hyena sinensis Zdansky, tibia, anterior view, % 4/ ..ooiivierrvnenennnnns P.
Hyena sinensis Zdansky, part of fore foot, top view, x 4/9 .................. P.
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PLATE XXIIL

Fig. 1. Machairodus sp., right upper canine .u.e.viceereeeseerenuereerssaresnsennonernns P. 124
1a, inner side view, x 1/1;
1b, outer side view. x I/1.

Fig. 2. Machairodus sp., left UDDEr CAMINE ..cvvevvriveereerereennnersessarnsnesneenoreees P. 124
2a, outer side view, x 1/1;
2b, inner side view, x /1.

Fig. 3. Machairodus sp., left lower caning ......ee.vrvvnereeivsioeesnnesesrernssnens sonnses P. 124
3a, outer side view, x 1/1;
3b, inner side view, x /1.

Fig. 4. Machairodus sp., fight I .. cccovvirieeniireriereenieeresretnenisseesesressaennesans P. 124
4a, outer side view, x 1/1;
4b, inner side view, x 1/1.

Fig. 5. Machairodus sp., fight M, .ooveiceiiireiiiinrccicenieerseree s serenennnerees P. 124
5a, inner side view, x 1/1;
5b, outer side view, x 1/1;
5¢, crown view, % 1/1.

Yig. 6. Machairodus sp., brokenleft Ps . coviieicreniiiiiiieieiicincnccrree e snnennens P. 124
6a, outer side view, x 1/1;
6b, crown view, x 1/1;
6c, inner side view, x /1.

“ig. 7. Felis teilhardi Pei (sp. nov.), right mandible with P: and M: ....ccevuninenne P. 140
7a, outer side view, x 1/1;
7b, top view, x 1/1.

Sig. 8. Felis teilhardi Pei (sp. nov.), left mandible with Ps—M, ccecvveriireeccnnennann P. 140
8a, inner side view, x 1{1;
8b, top view, x I/I.

Fig. 9. Felis teilhardi Pei (sp. nov.), broken right maxilla with P; and Ps ........... P. 140
9a, outer side view, x 1/1;
b, crown view, (the dark and rounded spot anterior to P; indicates the

alveolus for P?), x 1/1.

Tig. 10, Felis cf. microtis A. Milne-Edwards, right mandible with P.—M, ........... P. 144
10a, outer side view, x 1/1;
10b, top view, x 1/1.
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Fig.

Fig.

Fig.

1. Felis cf. microfis A. Milne-Edwards, right maxilla with Psand Pe......... P. 144
11a, outer side view, x 1/1;
11b, crown view, x 1/1.

12.  Felis cf. microtis A. Mi]ne_—Edwards, broken left maxilla with P2—P* _..... P. 144
122, outer side view;
12b, crown view.

13, Felis cf. microlis A. Milne-Edwards, left mandible with cannie to M, and
an abnormal Ps.ooenviiiienieiiieeneee e P. 144
13a, inner side view, x 1/1;
13b, top view, x I{1.
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Fig.

Fig.

Fig.

PLATE XXIL

Felis youngi Pei {sp. nov.), anterior portion of mandibles ..........cccooceeees

1a, top view, x 2/3;
1b, base view, x 2/3;
le, left side view, x 2/3.

2a, outer side view, x 1/1;

2b, crown view, x 1f1.

Felis cf. tigris L., broken left maxilla with P>—M*

3a, outer side view, x I/1;
3b, crown view, = /1.

Felis youngi Pei(sp. nov.), right P*
4a, crown view, x 1/1;

4b, inner side view, x 1f1.

. Felis cf. pardus L., broken right maxilla with P* and Po..coovveceniiinenanans

Felisch. pardus L., left Pt oo rvn e caens

5a, outer side view, x 1/1;

5b, crown view, x 1/1.

Cynailurus sp., right mandibular fragment, with P, and Mi....coocoovnnninis

6a, outer side view, x 1/1;

6b, crown view, x 1/1,
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Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

3.

PLATE XXIV.

Felis cf. tigris L., right mandible with Mi ....ccoovceiiiiiiiiiiirciiinnaans
la, outer side view, x 2/3;
Ib, top view, x 2/3.

Felis sp. | indet. anterior portion of mandibles......cvvuverrenriiiinernnenens
2a, outer side view, x 1/1;
2b, top view, x /1.

Felis cf. pardus L., right mandible.......ccvurviiieiiiiirnnieeiiriinoennence csenns
3a, outer side view, x 2I3;
3b, top view. x 2/3.

Felis cf. pardus L., right mandible with Py and Mu.coverinvevcnucvennnnnennnen,
4a, outer side view, x 2/3; A
4b, top view, x 2/3.

Felis cf. pardus L., left mandibular fragment with DP and DM, ............,
5a, outer side view, x 1/1;
5b, inner side view, x 1
5c, crown view, x I/1.

Felis cf. tigris L., left DM, coiiiiiioiieneiieiie e inve e ersnreasennens
6a, inner side view, x 1{1;
6b, outer side view, x H1;
bc, crown view, 1/1.

Felis sp. 1indet, left PPeooveriininciiiiiincieniorcnennrii e eriissienennee,
7a, outer side view, x 1/1;
7h, crown view, * [/1.
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8 Felis ct. pardus L.

PR SR BMUINEY | Felis sp. |

EE R R (W) Felis teilhardi Pei (sp. nov.)

I ARUINEY | | Pelis s, 2.

EnEy Felis cf. microtis M. Edwards.

v Cynailurus sp.
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