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MAMMALIAN REMAINS FROM LOCALITY 5

AT CHOUKOUTIEN
By W. C. PEI

eSS e
INTRODUCTION

Within the Chouk’outien region there are several localities which bear
Mammalia fossil bones. Only one of them has yielded the Sinenthropus material
which is named Loc. 1. The Mammalia fossil bones accompanying the Sinanthropus
remains are being studied by the staff of the Geological Survey including myself.
From other fossiliferous localities no remains of Sinanthropus have yet been found.
These localities are named by numbers according to the succession of their discovery
or to some other fact. The Mammalia remains from Loc. 6, or Chikushan as it is
called by the natives, were studied by Dr. C.C. Young and the result has already
been published in Vol. VII of Palwontologia Sinica. The fossils from Loc. 2 and
those from Locs. 3 and 4 are now being studied by Dr. C. C. Young and myself
respectively and their works will be finished very soon. The present paperis the
study on the rather poor and badly preserved materials from Loc. 3.

Loc. z and Loc. 6 were known as early as more than ten years ago by the study of
Drs. J. G. Andersson and O. Zdansky. In the year 1927 Locs. 3 and 4 were discovered
by Drs. C. Li and B. Bohlin who were in charge of the excavation work on the
Sinanthropus site. In the year 1929, from Locs. 5, 7, and 8 a certain amount of
fossil bones were collected by myself. The present paper is chiefly based upon the
materials found in 1929 and a few in the succeeding year by myself.

The location of the several fossiliferous localities at Chouk’outien has been
shown in the sketch map in Teilhard and Young’s preliminary report* and it is
unnecessary to repeat it here. In regards to the geology and the other descriptions of
the fossiliferous deposits I also refer to the same paper.

(1) Teilhard de Chardin and Young, C. C. Preliminary Report on the Chouk’cutien Fossiliferous
Deposits. Bull. Geol. Soc. China, Vol, VIII, No. 3, pp. 173-204. I930.
(2) Teilhard de Chardin and Young, C. C. ibid. p. 176, fig. 2.
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Locality 5 is situated about 800 meters south of the Sénanthropus Locality or
Loc. 1, a place west of a limestone quarry in operation named Ch’angshunyao.

The bone remains are found in a dyke-like deposit extending in a north-south
direction, and penetrating in a very high limestone clitf. The length of the dyke-like
deposit is not more than 20 meters while the width is only 2 meters. The height, left
by the removal of the surrounding limestone by quarrying, is about 5 meters.

The fossiliferous sediments consist of fine stratified light-colored red clay, with
more rarely sands, and occasionally with small rounded pebbles of various kinds of
rocks. For the most part, these pebbles are greenish Jurassic sandstones. In character
the deposit at this locality appears to be more like that of Chikushan, or Loc. 6, than
that of layer 4, of Loc. 1.(]  The color of the upper part of the sediment is more
blackish than that ot the lower. Such a change of coloration may be due to weather-
ing. Rain water may have carried decayed organic matter into the clay along cracks
along which the blackish color was first formed.

The few fossils found at this locality are all in a bad sfate of preservation.
Only eight forms, five specifically indeterminable, were obtained. These comprise
Insectivora, Carnivora and Rodentia as follows:

INSECTIVORA
Talpidax gen. et sp. indet.
Crocidura sp.

CARNIVORA
Meles lencurus Hodgson
Mustela (Putorius) sp.
RODENTIA
Cricetulus sp. Zdansky
Cricetinus varians Zdansky
Microtus cf. brandti Radde
Murinze gen. et sp. indet. Zdansky

At last T desire to express my sincere thanks to Pére Teilhard de Chardin and
Dr. C.C. Young for their kind guidance and criticisms during my investigation work,
to Drs. W. H. Wong and Davidson Black, the directors of the Geological Survey of
China and the Cenozoic Laboratory of the Survey respectively for their allowances and
help for my collection and study of these materials, and to Drs. A. W. Grabau and
V. K. Ting for their guidance and corrections in my manuscript. I am also indebted
to Mr. 5. Y. Wang who drew the figures for publication and to Mr. S. T. Lee who
took the photographs for the plate.

() Teilhard de Chardin and Young, C.C. fbid. pp. 179-183 and 185-186.
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DESCRIPTION OF THE FOSSILS

Order INSECTIVORA Cuvier
Family TALPIDE Gray
Talpidze gen. et sp. indet.

One right humerus indicates the presence of one of the Trelpidx at this locality.
Its total length is, at least, 13.7 mm. and its maximum breadth of the upper articular
surface and of the distal is 1.0 mm. and 8.7 mm. respectively. These dimensions show
that our specimen is smaller than Talpe europaca Linn. and almost equal to Scaplo-
chirus primitivus Zdansky.(1)

HORIZON AND LOCALITY. Lower Polycene beds of Loc. 5 at Chouk’outien.

Family SORICID A& Gray
Genus CROCIDURA Wagler
Crocidura sp.

Pl. 1, Figs. 1a and 1b.

One left lower jaw, whose premolars and the angular process are missing, re-
presents the family Soricidw. The incisor of our specimen has a noticeable denticle on its
superior border and two longitudinal furrows, one on its inner side and the other on the
superior. The non-articular region of the condyle between the two articular facets,
is broad and short. The molars show no trace of red or brown stain and are of ordinary
Soricide type. The size is smaller than in a Crocidura sp.1 living in Manchuria, larger
than in Crocidura sp. Zdansky(® from Loc. 1 of Chouk’outien, but is the same as in
Crocidura leucodan Hermann, the European form. The dimensions are given in mm. as

follows:

Length from condyle fo -the point of I...... eiereierateerat i, I1.3
— 3 S T PN 7.1
—  of Myg—M; .......oi.ll. P 3.8

Height of the doronid Process..........cieeeeeesrvnsenceasessosass 4.2
— of lower jaw bone below Mz .....ocviiaiiiaianat, AP 1.6

(1) Cat. No. 338 in the ostcological collection of the Cenozoic Lahoratory of the Geological Survey.
(2) Zdansky, O. Die Saugetiere der Quartirfauna von Chouk’outien, Palzontologia Sinica, Ser. C.
Vol. V, Fasc. 4, pp. 8-12, 1928.
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Breadth of M: .....ccveeennian.. RS % <
—_ of Mo «..ooviinit.. b dtsenessetcasaaeena e s aaan . 1o
— of My i P s X

Our specimen differs from other Soricinz by the entirely white color of the
teeth. More in detail, it differs from Neomys by the broad non-articular region of the
condyle and by the absence of the lingual prolongation of the lower facet, and from
Sorex by the presence of only one superior denticle on the incisor. In these characters,
on the other hand, it agrees with Crocidura. According to Schlesser! and Zdansky?
Crocidura should have no denticle on the insisor. But this does not hold, either for
the Manchuria living Crociduras or for the Crocidura altenuata M.-Edwards.s

For the specific determination we need more complete collections of the fauna of
Loc. 1 in which the fossil shrews are also present.

Our specimen seems to differ from Crocidura sp. Zdanskys from Loc. 1 by the
presence of the denticle on the incisor as well as by its smaller size.

HORIZON AND LOCALITY. Lower Polycene beds of Loc. 5 at Chouk’outien.

Order CARNIVORA Gray
Family MUSTELID.A Swainson
Genus MELES Storr
Meles leucurus Hodgson

Pl 1, Figs. 2 a-b.

1847 Meles lencurus Hodgson J. As. S. Beng. p. 763, pl. 29-31.

1925 Meles leucurus Zdansky O. Quartare Carnivoren aus Nord-China. Palz. Sinica, Ser. C, Vol. I,
Fasc, 2, pp. To-14, PL. 11, Figs. 1-6, 1925.

1930 Meles leucurns Young, €. C. On the Mammalia Remains from Chikoshan, near Chouk’outien.
Palzeont. Sinica, Ser. C, Vol. VI§, Fasc. 1, p. 14, PL 1, fig. 6, 1930,

1. Schiosser, Max. Tertiary Vertebrate from Mongolia, Palzont. Sinica, Ser. C, Vol. 1, Fasc. 1, p.
5. 7924.

2, Zdansky, O, 1&id. p. 17.

3. Cat. No. 338. in the ostcological collection of the Cenozaic Labnratory.

4. Milne-Edwards, M. H. Recherclies des Mammiféres. Teme 11, P, 38, fig. 42a.

5. Zdansky, O. Die Siugetiere der Quartir-fauna von Chouk’outien, Palzont. Sinica, Ser. C, Vol.
v. Fasc. 4, pp. 16-21 and Pl 1, Figs, 14-28, 1928.
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One left upper molar and one incomplete skull, with the left maxilla missing,
the base damaged, and the anterior portion slightly distorted, represent the genus
Meles. With the help of a perfect specimen from Loc. 3 the chief characters re-
cognizable on the skull are as follows :

The sagittal crest is feebly developed and gently forking behind the postorbital
process. The shape of the brain case is more swollen than in M. faxus Bodd and
like that of M. lencurus Hodgson.

As in all the Meles, the upper carnassial is a massive triangular tooth, in which
the interior lobe (deuterocone} is basin-shaped with a distinct posterior cusp, and a
variable small anterior one. In our specimen, the anterior cusp arises in a more
posterior position and the deuterocone, as a whole, seems less expanded, than in
M. taxus Bodd. Both these characters are recognizable in 3. lencurus Hodgson.

By the general outline and the number of the cusps M* of our specimen is of the
typical Meles shape. But the anterior lobe of the cingulum is less expanded than in
M. faxus Bodd, so that the space left between M! and P4 is distinctly larger. This
character occurs also in M. lexcurus Hodgson.

The complete measurements of the skull will be given when the better skull
from Loc. 3 has been studied. Here I can only state that the distance between the
postorbital process and the occiput is about 72.0 mm. and the maximum breadth of
the brain case 47.0 mm.

The dimensions of the teeth of our specimen, compared with some other fossil
and recent Meles, are given in the table below : (in mm.}

Meles  (fossil) Meles leucurus (recent)

Loc. 5 Chouk’ou-

Loc. -V Mfaterial Materials in
Loc. 6 | Materials Materials) 4 Cenozoic

tien 105 - Young in in Laboratory
Zdan- Stock- | Tientsin Chon
OUK 0u-} .
sky. holm! tien. Mongolia

MI. — 13.0 16.2 15.5 13.6 15.0 135 | 4.5
b,

I0.X 10.X 12.3 12.0 I1.2 | I1.0 10.8 11.3
el 8.3 — 9.1 — 8.7 7.6 75 8.5
b. 6.5 -— 7.4 | — 6.6 6.2 6.0 6.4

(1) After Zdansky.
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DISCUSSION
COMPARISON WITH THE LIVING FORMS

Among the known Meles the closest form to our specimen seems to be
M. lewcurus Hodgson on account of

a) the small size,

b) the swollen shape of the brain case and the feebly developed sagittal crest,
and

c) the less developed hind part of P+ and the anterior part of M’ .

We shall consequently adopt this name for the fossil here described. According
to the description given by Gray®, M. chinensis Gray does not differ from 3. lencurus
Hodgson except in the character of the skin. }{. faxus Bodd. differs from our specimen

"in the more developed postorbital process, and in the characters noted above. M.
anakuma Temm. differs from our specimen in the smaller size of the brain case and in
the slightly elongated shape of M* . :

COMPARISON WITH FOSSIL MELES FROM CHINA.

Fossil Meles found in Loc. 105, Yuanch’iihsien, Shansi, and in Loc. 6 of Chouk’ou-
tien, have been described by Zdansky in x925 and recently by Young under the same
name of M. leucurus Hodgson. As a conclusion of the present study, I am inclined to
think that those fossils are specifically different from the one here described and conse-
quently from 3. lewcurus Hodgson. For, as is clearly shown by Zdansky's figures
(Zdansky Pl. 11, Figs. 1 & 2, 1925) the Shansi badger differs from all the examined skulls

“of M. leucnrus Hodgson in its apparently broader, higher, and comparatively shorter
muzzle, more convex profile of the skull, and larger and more anterior expanded Mr .

M. cf. laxipater Schlosser(? from Mongolia is only known by the lower jaw
and according to Miller (3 it does not belong to the modern genus Meles.

Meles from Nihowan described by Teilhard and Piveteau 4) is only known by
the lower jaw and isolated upper molar so that we do not know whether it is closely
allied to Zdansky’s Shansi specimen or to the Chouk’outien one.

HORIZON AND LocaLiTy. Lower Polycene beds of Loc. 5 at Chouk’cutien.

1. Gray, G. E. Cat. Mam. of Carni, Bachy., and Eden. Mam. in British Museum, 186g.

2. Schlosser, Max, Tertiary Vertebrate from Mongolia. Palwont. Sinica, Ser. C, Vol. 1. Fasc. 1,
pp. 9-13, PL 1. figs. 21-24, 1924.

3. Miller, G. S. Jr. Revised determinations of some Tertiary Mammals from Mongolia. Palzont.
Sinica, Ser. C, Vol. v, Fasc. 2, pp. T1-12, 1g27.

4. Teilhard de Chardin and Pivetean, Jean. Les Mammiféres fossiles de Nihowan (Chine). Aunales
de Paléontologie, Tome xIx, I930.
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Genus MUUSTELA Linn.
Mustela (Putoriusj sp.
PlL 1, Figs. 3a-d.

This form is represented by one badly preserved skull, the characters of which
are not clearly recognized in front of the postorbital process. Compared with a skull
of Putorius putorins Linn. our specimen looks shorter and narrower.  The brain case
has a larger maximum breadth and smaller height. As in the P. puforiws Linn. the
auditory bulle are inflated and subtriangular and their inner border diverges slightly
backward.

The upper carnassial, the only tooth left in our specimen, (Pl I, Fig. 3d) is
7.5 mm. long and 2.3 mm. broad. This tooth seems to be relatively longer and nar-
rower than in P. puforius Linn. and in the living Puforius of the Chouk’outien region
and its deuterocone is smaller and in a more anterior position.

The dimensions (in mm.) are as follows:

Length
— from foramen magnum to anterior patatine foramen ......... ........ 47.8
—- from basacondylate to ” v 4 eerrrerecssaeeruas 31.5
Breadth
— at mastold TegIom. .o vttt e ittt it a e 25.8
— behind postorbital process........cvveriiiniiiiiiiiiii it 9.7?
B o+ 1 e 24.3
Height
— from base of the foramen magnum tolambda ............coiiiialits Ir.0
— from floor of the brain case to inter-arietal ridge ........... Ceeeeneen 16.8

Since the species actually recognized by zoologists are so many, and so
difficult to be distinguished by the osteological characters, we prefer not to attempt
specific determination before a further study of better materials from Loc. I can
be made.

HORIZON AND LOCALITY. Lower Polycene beds of Loc. 5 at Chouk’outien.
Order RODENTIA Vicg d’Azyr
Family MYOID.4 Weber
Subfamily CRECETINAE Murray
Genus CRICETULUS Milne-Edwards
Cricetulus sp.
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1928, Cricetulus sp. Zdansky, O. Die Sfugetiere der Quartdr-fauna von Chouk’outien. Palzont. Sinica.

Ser. C, Vol. v, Fasc. 4, pp. 58-60, Pl. v, Figs. 12-19. R

Three right and two left lower jaws, more or less complete and belonging to the
same species, are probably referable to the Cricetulus sp. Zdansky 1928 from Loc. 1
of Chouk’outien. From Zdansky’s form our specimen differs slightly by a more
inward position of the outer crescentic cusp of the lower molars and by the fact
that both the “linguales vorder-cingulum” and *‘schluss-cingulum” ({Schaub) of
M, and M, are prolonged towards the middle of the tooth.

Dimensions (in mm.):

. ! ‘ Zdansky”
Specimens ; I 2 3 1 4 3 [ Sp;?i?ngnss
i b
Length ofM,_Ds? 3.8 | 38 ’ 37 { 40 | — ! 38 3.9
j
1 } 1.45' 1.6 t 1.5 i 1.551 — 1.5 1.5
M, {
b. 2 1.0 I.Oj 1.05| I.I — Iz | 1.2
1. 1.2 I.I I.I 1.25| I.0 1.2 1.2
M.
b. 3.0 I.X 1.0 I.1 1.0 1.z I.2
|
1. I.I I.I 1.0 I.X 1.0 I.I 1.1
M,
b. ] 09 | o9 ; 0.9 J 1.0 | 0.9 | 0.9 —
i

HORIZON AND LOCALITY. Lower Polycene beds of Loc. 5 at Chouk’outien.
Genus CRICETINUS Zdausky
Cricetinus varians Zdansky
1928, Cricetinus varians Zdansky, O. Die Sdugetiere der Quartir-fauna von Chouk’outien. Palzont.

Sinica, Ser. C, Vol. v, Fasc. 4, pp. 54538, PL. v, Figs. 4-11.

Two lower jaws, one with two worn, and the other with two fresh posterior
molars, represent Cricetinus varians Zdansky. Compared with the description given
by Zdansky, our specimen clearly exhibit the characters of this form. Together with
Zdansky's specimen their dimensions are given as follows :
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Zdansky
M; length 2.1 2.1 2.0
breadth 1.3 1.3 1.3
M. -length 1.7 1.9 1.8
breadth 1.5 1.5 1.5

Subfamily MICROTINA Miller
Genus Mi1CROTUS Schrank
Microtus cf. brandti Radde
Pl 1, Figs. 4a-d.

1862, Arvicola brandli Radde. Reisen im Siiden von Ost—Siberien in den Jahren 1855-1859. Bd. 1,
p. 199, pl. vi1, figs, 3a-k.

1888-94. Microfus brandti Biichner E. Saugetiere, Rodentia. St. Petersburg, PI. x1x. Fig. 6.

1928,

Microtus? brandii Zdansky, O. Die Saugetiere der Quarldr-fauna von Chouk’outien.
Palzont. Sinica, Ser. C., Vol. v, Fasc. 4, pp. 60-63, Pl. v, Figs. 20—350.

RRARARD o

WA g

Text-Fig. 1. Lower Molar teeth of Mcrotus cf. brandti Radde X 6.
5. Right MMy {PL 1, Fig. 4a)
2. .. M&M(PL 1, Fig. 4b)

3 . ”
4w 2
5. Leit .
6. »» 3
2. Right ,,

B. Left 3M: (PL 1, Fig. 40)
9. ., Mp&M,
0, e

11, Right My&M, (Pl 1, Fig. 4d}
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Eleven lower jaws and one piece of broken skull represent the genus Microfus
(Hinton). According to the relationship observed on M; between the anterior loop
and its adjacent triangle, our 11 lower jaws may be classified into two groups : Group
A, being represented by seven specimens (Fig. 1, 1-7), in which the anterior loop of
M, is confluent, either broadly or moderately, with its adjacent triangle ; Group B,
being represented by three specimens {Fig. 1, 8-10), in which the anterior loop of M* is
separated from this triangle.

The measurements of our specimens are given in the following table:(1)

Specimen I |23 ' 4151167 ‘ 8|19 xofIx
L ! \
Length
,» of tooth row FIL— | —|=1—= —|—|539}—. —{—
» of My—M, 19 “4-5 44 148 149 [4.4 (4.3 |45 45 “4-8 —
,,  of Mo—M; 40 |—|— | —|—|—=]— 3.03— — 3.3
. of M; 3.1 }2.8 3.0 [3.1 {3.1 |2.9 |27 '2.9 2.6 2.9} —
Breadth 1 :
,» of M, (largest) 0.85/0.1 ‘0.700.8 0.9 0.75"0.85 0.8 |0.75/0.80] —
.. of Mz (largest) 1.3 |I.0 |I.I |I.251.2 [I.I |I.T |I.2 [I.2 {I.25| —
,, of Mg 08 — | —| —1—| —| —|—j—|— 085

In addition to this difference Groups A and B seem to differ in that, in Group A
the 4th. inner and 3rd. outer re-entrant fold, that is, the two re-entrant folds found
just behind the loop, are shallower but wider than their posterior ones on the same
side, while in Group B they are almost equally deep and narrow as the others on the
same side.

In Group A, specimens 2z and 3 (Fig. 1, z and 3) differ from the others by the
development of a supplementary weak re-entrant fold in the front and on the inner side
of the anterior loop of M;, Among Group B the specimen 8 (Fig. 1, 8) is different
from the other twd (Fig. 1, 9 and 10) in the alternate arrangement of the fwo foremost
re-entrant folds on both sides on M, .

(z) Al the measurements are taken at the crown of the tooth.
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M; of specimen 1 (Fig. 1, I) has a very prominent third outer angle; on the
contrary, the same angle of specimen r1 (Fig. 1, 1) is exceedingly weak.

Working on better material than ours, Zdansky thought that the differences
noticed by him between the Group A and Group B were not specific ones. We adopt
provisionally his position. It must be observed, nevertheless, that, according to the
type form figured by Biichner, Microfus brandti Radde should correspond to our Group
B not Group A, on account of the confluence of the loop.

HORIZON AND LOCALITY. Lower Polycene beds of Loc. 5 at Chouk’outien.

Subfamily MURINE Baird
Murinae gen. et sp. indet. Zdansky.

1928. Zdansky, O. Die S3ugetiere der Quartir-fauna von Chouk’outien. Palmont. Sinica, Ser. C,
Vol. v, Fasc. 4, pp. 66-68, PL. v, Figs. 6o-62.

One badly preserved lower jaw indicates the presence of one of the Murinz. The
teeth of our specimen are greatly worn. Nevertheless, by the shape and the size, the
molars seem to be the same as in the Murine indet. Zdansky, a form which is chiefly
characterized by the absence of any small antero-external cusp in M., a feature very
characteristic of Mus ratius Linn.

Dimensions: (in mm.)

M: length................ seenane RN 2.5
breadth . ..coineiuii i e 1.7
Mz length oo i it 1.8
breadth......cvviveevvnnnnnn. e seteiierireeenaas 15
M; lengtheoonneaniiniiiiiiinnn,, Crereerensacirare i, L5
breadth..ieiirineenii i et 1.2

HORIZON AND LOCALITY. Lower Polycene beds of Loc. 5 at Chouk’outien.

Incerts= sedis

From this locality we have recovered one humerus, two ulne, four femurs, and
one tibia+ fibula of small Rodents. A close determination of these specimens is not at
present possible.
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CONCLUSION

As shown by the table below, the fauna of Loc. 5 is found to be essentially the
same as that of most of the other localities. Thus there can be but little doubt that
the sediments are of the same age as in the other fissures of the Chouk’ontien region
{Chouk’ountien Phase B of Teilhard and Young).

The small size of the majority of the fossils in this collection is entirely due to
the fact that Loc. 5 represents a very small fissure in which the lithological facies of
the deposit is just the same as in another small cleft, Loc. 6 {Chikushan). It is, how-
ever, noteworthy that the small forms met with in Loc. 5 are mostly wanting in the
Chikushan fauna and replaced by Lepus and Valpes. Such a difference is probably due
to some accidental circumstance of habitation.

Other Localities

Fauna of Loc. 5
T 2 3 4 6

Talpide indet. +? — +2 —_ —
Crocidura sp. ? — ? — —
Meles lencurus Hodgson | + — + -+ +?
Putorius sp. + — + — —
Cricelulus sp. Zdansky + +? + + —
Cricelinus varians + —? + + —
BMicrotus cf. brandii + —_ + + —

Radde.
Murinz indet. Zdansky |+ — + + —

+ means present in other localities.
— means absent in other localities.
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Fig.

PLATE 1
(Photographs by S. T. Lee)
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1a, Inner view of lower jaw X 2.
1b, Crown view of lower jaw X 2.

. . c
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2, Meles lenwcurus Hodgson ......oovviviiiiiiiia, erereeseraaaas veeoupe 8
2a, Lateral view of skull X 1.

2b, Dorsal view of skull X 1.

2c, Palatinal view of skull X 1.

2d, Left Mr X 2.

. - c
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3, Mustela (Pulorius) sp..v...ooovann Ceresee i ittt p. IT
3a, Lateral view of skull X 1.

3b, Dorsal view of skull X 1.

3¢, Palatinal view of skull X 1.

3d, Incomplete right P+ X 2z,

Geological Survey of China Cat —ZB.W

4, Microtus of. brandli Radde ... cvvivnine i P-13
4a, Right lower jaw with M; — M, X 6.

4b, Broken right lower jaw with M, and M; X 6.

4c¢, Left lower jaw with M. , M, and broken M; X 6.

4d, Broken right lower jaw with M. and M; X 6.
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