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Scaptochirus primitivus.

2. Neomys sinensts.

(Neomys bohlini).

Crocidura sp.

Ervinaceus amurensis.
(Rlinolophus pleistocaenicus.
Myotis sp.

(2 Hesperopternus giganteus).
2 Pipistrellus sp.

Canis cf. lupus.

EC{mz’s lupus var. variabilis.)
Canis cyonides)

Canis sinensis.

Vulpes ¢f. vulgaris.

V. ¢f. corsac.

Cyon alpinus.

(Canidae indet).

Meles leucurus.

(M. lewcurus var.)
Putovius (Mustela) cf. sibevicus.
Putorius sp.

(Zeutra melina.)

Gulo sp.

Ursus angustidens.

U. awclos.

gU. spelaeus var.)

Hyaena of. sinensis.)

H. ultima.

Machaivodus sp.

Felis of. tigris.

Felis cf. pardus.

(. youngi.)

NF sp. indet. a.

(. teilthardi.)

F. sp. indet .

F. cf. microtis.

2 Cynaizlurus sp.

Spermophilus mongolicus.

Tamias winiani.

(2 Prevomys major.)

Avwctomys robustus.

(2 A. complicidens)

Castor sp.

Trogontherium cuvier:.

Cricetulus cf. grisens.

C. ¢f. obscurus.

Evotomys rofucanus.

2 Eothimomys sp.

Alticola sp.

2 Phaiomys sp.

Pitymys simplicidens.

(Mirotus brandioides.)

(M. ratticipides.)

Apodemys sylvaticus.

Micromys sp.

Mus sp.

M. rattus.

Gerbillus meridianus.

Siphneus sp. (S. of. fontanieri
in Loc. 2.)

Hystriz sp.

Lepus cf. wongt.

L. sp. a.

2 L. sp. b.

Oclhotona koslowsi.

Ochotona sp. a.

0. sp. b.

Rhinocevos cf. mevcki. (R.
choukoutiensis)

R. tichorhinus.

Sus lydekkeri.

Paracamelus gigas.

Camelidae indet.

Moschus moschiferus var.
pekinensis.

2 Hydropotes sp.

Capreolus sp.

Pseudaxis grayi var.

Cervus (Euryceros) pachy-
Steus.

Gazélla sp.

Spirocerus peii.

Ovis ¢f. ammon.

Ovis sp.

Ovibovidae indet.

Bubalus teilhardi.

Bison sp.

Palacoloxodon cf. namadicus.
(Macacus robustus).

Hyaena sp.

Felis tigris

N Equus hemionus..

Cervus elaphus.

Canis lupus.

Meles taxus.

Hyaena crocuta race
spelaea.

Erinaceus sp.

Talpa (Scaptochivus)
moschalta
Chivoptere indet.

Citellus monogolicus.
Dipus sowerbyi.
Cricetulus sp.
Alactaga cf. annulata.
Eothimomys sp.
Alticola cf. cricetulus.

Micvotus cf. ratticeps.
M. sp.

Gerbilus meridinus.
Siphneus fontanieri.
Lepus sp.

Ochotona sp.
Rhinoceros tickovkinus

Equus _hemionus

Canis lupus.
Canis sp. a.
C. sp. b.
C. sp- c.

Hyaena ultima.

Felis sp.
Felidae gen. et sp. indet.

2 Tamias sp.

2 Pseudosciurvus sp.

Microtus sp. a.
M. sp. b.

Awrvicola sp.
Stphuneus sp. a.

S. sp. 6.

2 Odz)oz‘onoz'des sp. (20chotona
sp- :

 Rhiinoceros ticho-|R. sp. ¢ (R.

Canis lagopus.

Gulo borealis.

Canzs sp.

Vulpes vulpes.
V. sp.

Alopex lagopus.

Gulo cf. gulo
(speleus).

Ursus cf. arctos.

Felis sp. (leo? tigris?)

Sciurus vulgaris.

Microtus aff. olcono-
7US.

M. stenocranius
gregalis.

Lepus sp.

Ochotona alfaica

- Rhinoceros tichorhinus|

E. of. priewalskyi.
Sus scrofa.

Camelus knoblocki.

Cervus mongoliae.

Cervus (Euryceros)
ovdosianus.

Cervus elaphus.

Gazella priewalskyi

G. subgqutturosa

Spiroceros kiakhiensis.

Ovis ammon.
Bubalus wansjocki.
Bos primigenius
Palaeoloxodon cf.
namadicus.

Cervidae gen. et sp. indet.
Bubalus sp. Bison sp. a.
Bison priscus. |B. sp. O.
Bos primigenius.

Elephas primigenius var.

vhinus. . ¢f, sinensis | Rhinoceros sp.
R. sp. a. of Koken) N
R. sp. b. 2, Sﬁ. indet. EQZ(Z{S SP.
Equus. hemionus vape . L N Equus caballus.
E. sp.
Sus cf. lydekkeri. .
S. sp. a. Cervus canadensis.
S.osp. b, Capreolus(Pygargus). |
Moschus sp. Megaceros sp..
Megaceros sp. . . .
| Rusa sp. a. Cervidae (Alces 2
Euryceros ?)
Capreolus manchuricus Rangifer tavandus.
C. sp. Gazella prie- Antilopa saiga.
Cervus elaphus. walskyi Saiga tartarica.
Pseudaxis grayi |Gazella sp. a. Capra sibivica.
P. sp. G. sp. b. C. sp.
Cervus (Euryceros) packyosteus. Ovis ammon.
C. (E.) sp. indet.|Giraffidae gen.
C. (£.) sp. et sp. indel.
. xa us.|Palaeotvagus sp. . -
€. wanthetrs | et 7| Ovitos sp.
C. sthka nippon manchuricus.
C. sp.indet.

Bison priscus.

Bos primigenius.
Bos sp.

Elephas primigénius.
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1023 J. G. Andersson : Essays on the Cenozoic of Northern China. Mem. Geol.
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Fas. 1.
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| Resumé

; | Report of Diggings at
Ho-chia-kou, Ku-hsiang-tung, Kirin,
| Manchoukuo.

5 By
Y Shigeyasu TOKUNAGA
AND
Nobuo NAORA
In June—July, 1933, in the low-land lying along the Wen-chuan-ho that
g tuns through Ho-chia-koun, Ku-hsiang-tung, Kirin, we excavated a large

number of fossil specimens and relic articles used by palaeolithic man coeval
with other extinct creatures and plants (P1. I. & I1.). With regard to this we
announced the reports in the ‘‘Proceedings of the Imperial Academy, IX
(1933), No. 8 and No. 10.”” Since then our studies and investigations of

s e

the diggings have been continued. Having obtained more interesting
data, here we present the general reports synthesized.

This summer we are going to visit this region again, so we believe we
| shall have another opportunity to make public further detailed-reports in-
clusive of the investigations of the expected diggings we shall obtain.

The following are the principal discoveries, some being articles used
by palaeolithic man, others fossil specimens :—

The arfiéles used by palaeolithic man

t“ Stone implements Number

I Scraper type implements - PR 2 (Pl. V, Figs. 4,5)

¥ Willow-leaf shape implements ««covoreeemereemeennes 3 (Pl. V, Figs. 1-3)
: ‘f; Bone implements |

1 Chisel type implements «oocorerereeri 3 (P1. VII, Figs. 5,6)

| Plate type implement with a handle «-«-ecoveeveeee 1 (Pl. VIII, Fig. 3)

| Spear-head type implements «-rrreeererereeneins. many (P1. VI, Figs. 1-12)




2 —

Kitchen-knife type implements:------+---------many (P1. VII, Figs. 1-
) 4, 7-9, 13, 14)

Harpoon type implements «« v, 3 (Pl. VII, Figs. 10-12)

VVedge type implement ................................. 1 (Pl. V, Fig. 9)

Small stand used in handicraft ««oroveeeeerenrien.. 1 (P1. VIII, Fig. 2)

Unfinished bone piecesg: -+ coveeeee many (P1. IV, Fig. 2, P1. VIII, Fig. 1)

Bone pieces crushed in about same length ~many (Fig. 9 in page 27)

Horn implements
Horn of Megaceros with a little artificial touch -1 (P1. IV, Fig. 4)
Horn of Cervus with a little artificial touch:---- 1 (Fig. 8 in page 25)
Horn of Gazella with a little artificial touch ---1 (P1. VII, Fig. 15)
Other relics
Bone pieces notched with line depiction vt - 5 (P1. V, Figs. 8,
12, 13, PL. IV. Figs. 3, 5)
Kernel of Juglans on which a hole was made
by human hand s oo 3 (Fig. 11 in page 29)

Little charcoal pulverized

Fossil specimens

Plants
Trapa natans L. (fruits) ....................................... (Pl. IX, Fig. 2)
Betula alta L. (stem) ‘
Saliz sp. (leaves) ovvevvermeir (Pl. IX, Figs. 10, 12, 15, 16)
Suglans sp. (leaves and fruits)---(P1. IX, Figs. 1, 3-6, 9, 11, 13, 14)
Hordeum sp. (fruit) -ocoovevee, (Fig. 13 (1, 1a) in page 37)
Besides, a number of Gramineae and other herbs: - (Fig. 13. (2) in
page 37)
Animals
l\IolluSCa—Pe]ecypoda .......................................... T (Pl. X)
Unio sp.
Cristria sp.
Musculium SP e (Pl*. X, Figs. 11, 11&)
MollUSCaA—GAaStTOPOAA +++rr et rrerterer ettt (Pl_' X)
Gyraulus SPu Q. e (Pl. X, Figs. 1, 1a)
G. sp. .
Segmentina SP. e (Pl. X, Figs. 2, Za)’
L_]/mnaea SO @ e (Pl. X, Figs. 9, ga)
L. sp. b.

— 3

L. S o e (Pl. X, Figs. 10, 10&)

Dalvata Sp. - voveerererrs e (P]. X, Figs. 6, 6a)

Bulimus (Parafossarulus) sp. q.-cocoooreemeee (Pl. X, Figs. 7, 7a)

B. (P.) sp. b.

Succinea hopeiensis Ping. «-ovoervveein (P1. X, Fig. 3)

Opea lata Ping.

0. S, ereeeeerereeeessi (Pl. X, Figs. 8, Sa)

Eulata sp. 2 @. «ovovoreii (Pl. X, Figs. 4, 4a)

E. (E) SP D B (Pl. X, Figs. 5, Sa)
Aves

Struthio sp. 2 (Fig. 15 in page 37)
Pisces

Psendobagulius Sp. --vvovrr s (Fig. 16 in page 45)
Insecta

Coleoptera, gen. et sp. indet, «=--ooroeerereeenn (Fig. 14 in page 37)
Mammalia '

Carnivora

Canis Jupus T, oo (Pl. XI1I, Figs. 3, 33)

Co S @ureveerreresrms e (P]. X1, Figs. 3, 3a)

Co P boereres s (Pl. X1, Figs. 2, Za)

C. sp. c. »

Hyaena ultima Matsumoto oo (P1. XII, Figs. 1, 1a)

FRlis P, wvovrvrere i (Pl. XII, Figs. 2, Za)

Felidae, gen, et sp. indet., --roervrrreeae (P1. XI, Figs. 1-1c)
Rodentia

Pseudosciurus sp. 2 -vrovreeiriii (Pl. XIV, Figs. 1-5, 7, 11)

TAMEQAS Sph. P +vrervrerererere i (Pl. X1V, Figs. 6, 8—10)

Arvicola sp. v (p]. XIII, Figs. 3, Qa)

Microtus sp. a.- B L TR PERTIRD (Pl. XIII, Figs. 5*6)

M. sp. 6. h

Siphnens sp. @. -voorece (P1. XIII, Figs. 1, 2, 4)

S. sp. B e (Pl. XXII, Figs. 6, 6&)

Ochotonoides sp. ? (Ochotona sp. 2) «-wveeeeess (P1. XIII, Figs. 7, 7a)
Artiodactyla

DMoSChaus sp.  vorrrieeee (Pl. XVI, Figs. 7, 7a)

Capreolus manchuricus Lyd. --(Pl., XV, Figs. 4-6. Pl. X VI, Figs. 3, 5)

C. sp. S (p]. XVI, Figs. 8, ga)
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Rusa S rrreerereseiiiii (Fig. 8 in page 25)
Pseudaxis grayi Z4. var, oo (P1. XVI, Figs. 2, 2a)
P. S, et (Pl. XVI, Figs. 9, 9&)
Cervus (Euryceros) sp. -rowroreoeeres., (P1. XVI, Figs. 1, 1a)
C. (E.) pachyosteus Young, -+ e (Pl. XVIII. Figs. 8, 8a)
C. (E) sp. T, st e (Pl. XVII, Fig. 1)
C. elap/ms | R R R R R R E T O (Pl. XVII, Figs. 3, 5)
C. xé;zz‘/zepyg‘us A M. -Edwardg: - osoeeereree, (P1. XV, Fig. 2)
C. (Sika) nippon manchuricus Swin, -+ (P1. XV, Fig. 3, Pl. XVI,

Fig. 10, P1. XVII, Fig. 2)

C. sp. indet, »ooerrereenennen B P PP (Pl. XVII, Fig. 4)
o S, tr e (Pl. XV. Fig. 1)
Cervidae gen. et sp. indet, vrrorereeeeeniiin. (P1. XVIII. Figs. 4~7)
Megaceros SP. =++vveererererenneri (Pl. IV, Fig. 4)
Palacotragus sp. 2 indet. «--vovrevemeni (P1. XVIII, Figs. 2, 2a)
Giraffidae gen. et sp. indet, rrreeerrererenennns (P1. XVIII, Figs. 1, 1a)
Gazella prjewalski Bicher ---(Pl. XV, Fig. 7, Pl. XVI. Figs. 6, 6a)
o SPo @urerererrrere e (P1. XVI, Figs. 4, 4a)
G Sp. berrereiere T (P1. XVIII, Figs. 3, 3a)
Sus ¢fr. ydekkeri Zd.-ooovooeeeiieiiiiinn (P1. XIX, Figs. 2, 2a, 3, 3a)
S. SP. . e j"(Pl. XIX, Fig. 4)
SooSP. Do e (P1. XIX, Figs. 1; la)
Bubalus sp. -coeoereiieii (P1. XXV, Figs. 3, 3a)
Bison priscus Boj. oooeeeeoi (Pl. XXVI, Figs. 2, 2a)
B, sp. @, v (Pl. XXV, Figs. 1, la, 2, 2a)
B Sp. B ceeereer L (PL XXVI, Figs. 1, 1a)
Bos primigenius Boj. <+ (P1. XXVII, Figs. 1, 1a 1b, P1. XXVIII,
Figs. 1-3)

Perissodactyla

Rhinoceros tichorhinus Cuv. --(Pl. XXIX, Figs. 1, 1la, 1b, Pl. XXX,

Sl

Figs. 3, 6, P1. XXXI, Figs. 1-7, Pl. XXXII, Figs. 1-6)

SPu @, rrrreereeseecieiiii (Pl. XXX, Figs. 5, Sa)
SP. B e (Pl. XXX, Figs. 7, 7a)
sp. c. (R. cfr. sinensis of Koken) «+woeoveeees (P1. XXX, Figs. 1, 2)
$p. Andet, e (P1. XXX, Figs. 4, 4a)

Equus hemionus Pal. var. -+ (Pl. XX, Figs. 1-7, P1. XXI. Figs, 1-8, P1.

XXII, Figs. 1, 3-5, P1. XXIII, Figs. 2, 4-6, P1. XXIV, Figs. 2, 4-6)

—_ 5 —

E.osp. e (P1. XX, Fig. 8, Pl. XXII, Fig. 2, Pl. XXIII,
' Figs, 1, 3, P1. XXIV. Figs. 1, 3)

Proboscidea.
* Elephas primigenius Blum. var. - (Pl. XXXIII,——P1. XXXVIII)

2—3 metres deep extend the strata containing the above mentioned
fossil specimens and the implements used by palaeclithic man. Though
these strata are only 40 c.m. deeper than the river-bed surface of the Wen-
chuan-he, formerly they were covered, as is judged from the exposed wall
of the river-side, with loess of several metres deep.

The stratum consisting of a grey colour-clay in which are imbedded
numerous fresh-water and land shells is piled upon a fine-sand stratum contain-
ing fresh-water shells. In both strata there are imbedded dis orderly palaeoli-
thic implements and articles used by ancient man, together with ARhinoceros
tichorkinus, FElephas primigenius and other mammals. To make sure of these
specimens lying in the strata we dug there as many as sixty holes of 1—2
metres wide and 2—3 metres deep respectively. In a hole No. 50 and a few
others we came across a large number of fossils, thereupon our digging
work became- quite brisk. When we spent three weeks in digging in
the strata, two hundred and fifty labourers in the total number of days
work were employed, escorted by twenty soldiers every day. The wide
prospecting in the place inclusive of the hole No. 50 brought us mammal
fossils, together with articles used by ancient man, these being discovered
in an interesting state, (Pl. 1I. Fig. 2) inclusive of carved bone pieces

and numerous bone implements.

From what is observed in the spot, an inference is drawn that this part
of the land was once a dwelling place of palaeolithic man. Here, we must
add one thing, that the strata containing implements used by ancient man
and the fossils have never been disturbed by human hands, and that the

articles used by ancient man are identical in age with mammalian fossils.

Some of the palaeolithic stone implements we unearthed are coeval with
‘“ point du main’’ of the European palaeolithic pieces (P1l. V. Figs. 1—3), and
to * racloir ”’ in shape, but some of them bear a little peculiar feature. It is

noticeable that they are quite few in number. The reason is this: topo-

* Molars of mamouth were excavated in Dairen (39°N, 121° 30’E) (Pl. XLII), and in
Chientao (42° 30’ N, 130° E) near the south-eastern boundaries of Manchoukou (Pl
XL. & Pl. XLI). We consider these three localities as the southeastern-most habitats
of mammoth in Eastern Asia. . :




graphically speaking, the dwelling place, when occupied by ancient man,
was very far, as it is today, from the rocky ground exposed. Materials of
implements are basalt, chert, and quartz. As compared with these, so

innumerable are bone implements, and crushed-bone pieces of limbs.

Though among our diggings there are some specimens suggestive of the
type of old Pleistocene mammals, such as Palacotragus sp.2, Cervus (Euryceros)
pathyosteus, and Rhinoceros sp. quite similar to. R. ¢fr. sinensis of Koken,
yet the majority belong to the type of the younger age. Among these
animals belonging to Equidae and Bovinae are found most in number, and
Rhinoceros next. Mammoths are few and their molars are slightly different
from these of type species; we think these are distinguishable as varietical
difference. As a whole, herbivorous animals are many, while carnivorous

animals few.

Refering to Dr. G.B. Barbour and others we consider that the loess
found in general fields of North China and Manchuria may be the product
of middle Pleistocene epoch. Now it is an interesting fact that Rkinoceros
tichorkinus and other important species, which are the same as those dug by
us, were 1eported as excavates in the loess near Kalgan and Huang-chiap’u
in North China, while our Scientific Expedition unearthed similar speci-
-mens at Chao-yang-kou, north of Chih-feng, Jehol. In Europe, Rhinoceros
tichorkinus is found still in Magdalenian age, while in the Eastern Asia it
seems to us that this animal can only be earthed in the lower part of loess, or
the strata equivalent in age, not to be found in the upper stratum. This is
indicative of how Rhinoceros used to live in Eastern Asia from that age
on. Moreover, besides mammals,a few egg-shell fossils of Struthio sp. are
found both in North China and Manchuria. These Struthio fossils are
said to be discovered in Eastern Asia from younger Tertiary and middle

Pleistocene strata.

Judging from the above facts, fauna to be found in Ho-chia-kou most
probably belongs, either to an age before loess was formed, or to an earlier

part of the age when loess was formed.

Observing from the chronology of human civilisation, the stone imple-
ments excavated in Ho-chia-kou, though they are few in number, are
similar to those belong to Mousterian or Aurignacian of Europe. Now, as
far as the diggings in Ho-chiau-kou are concerned, bone implements and
pieces are very numerous as compared with stone implements. The study of

bone implements bears resembrance in character to that of the palaeolithic
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cuiture of Malta near Irkoutsk, and Afontova situated along the Venisei
near Krasnoiarsk.

As to the Siberian palaeolithic-culture no established theory has yet
been obtained, and yet a cogent opinion regards this culture as belonging
to middle Pleistocene. This weighty opinion may serve the purpose of
determining the chronological culture of Ho-chia-kou.

The results of our studies as to bone implements have something in
common with Ordos in south-western Mongolia. After all, synthesizing
these mentioned above, we consider the age of the fossils and the remains

of acient man as Mousterian—Aurignacian.

May, 1934.
Waseda University, Tokyo.
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