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Palaeoloxodon namadicus namadi (typicus) Matsumoto

(ERR 1, 11, 11, 1, la; IV, 1, 1a)
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T, ENEEIRHNTE R Palacoloxodon namadicus naumanni (Makiyama)g
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Palaeoloxodon namadicus yabei> Matsumoto

(ER vID

#HEB  —APENR TEWERELE—DRANE 2T B g,
%5 V. 2952; 7=HE: WEEIRILL,

Bk ERILEN 10 RARFNERESALR . HEAEEErRSE, K 145 Bk W45 %
K(E 7 M) MIBEF RMHRETL S SIRERBREELRR, I NTEINLE, FAT,
HESNE N BB RO EEBIEERN 8, th—ih £ R AR B S (BB R
BIAZER 6 s PRAENI/ REVEHIEE N 5 56 5.5), ENEH T BB, X EiR4
EEMR, BERTIIAZE LR (Matsumoto, 1924) Friilh ol 4305 K HY 6 Sead i B ARE,
BRI AR LR8N, DB BTG

4. RTINS KR AR

B RF} Elephantidae B{LA, R85 (Stegodontinae) LAk, MtkZs (Linné, 1735)
R—IREFAANT Elephas X—Bo BEXFMEIERA BARLE, T ARBHTF K
FIRETES LR, BARARME S, H B EE T RRENSA SRR, EHFRROERM
WAF Hk, MAAT Elephas X—NER, BREFATN, (H3X 4 &R 22805 5
LR E . BN AR R TR R A N M09, AP RE | R SE
EIEE, ANSEHWE BT E S, REMARNKRINSLEEBET N, BEA2, &
KA ZEANRZRER S 06 R YR AR WK B R T e , Shess Beit SCB I 145 2R 177 4
U % AR , B 5 R 420 8 5 TR R A5 S AR DA R A AR, TR i
BB R , KA ey % S 4R R B s B AR E,

HIESR Elephas namadicus fBE Falconer & Cautley (1846) Frév o A FXIET
Fll 2 p B8 Nerbada (8% Narbada) {{IAME, /5 Lydeker (1886) F Pilgrim (1905)
AR IETE X LB O R B AT AR RT3 P52, XT38 SR Sk 5E A Br b e stk —2B
Hoha. JABIER(1957 ) B ettt

HARME Y 220 1B (Makiyama) FithasZ-BHE (Matsumoto) X+F#R3% 1L
AT AR, MAE-CE ERRE RN LG ABAR Elephas —BA T, LT
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Palaeoloxodon —*ﬁﬁ'ﬁi%ﬁ%,#%*ﬁm%ﬁﬁ (Makiyama, 1924) WJ?EEE#VH%%% (ElfPllaf
namadicus naumanni) Y& BEIRN , k441 Palaeoloxodon namadicus naumanni (Makiyama),

BHAA (Osborn, 1918) AR#E S FFZ RO EIBZAE LT Loxodontinae 3X—IVHL,
5 Elephantinae Fl Mammontinae XA I, hIMRLEFAFENR Lovodonta
525G Palacoloxodon RIANIE, IS AT Loxodontinae YEFLA, RIFHMAF 1, B
WA X — 2K AE .

RE LG L 2 B 8 (1939) , 26307 (1935, 1940) %) E AU AL & it
HF9E B R LK 8RR IR, X2 P REF BT 1, RAEEFEAIFIE AR 5L,

LS Elephas TIEERR Palacoloxodon XFPDEEOS- BT b3k TEEE
fag, BT RERIERE PR LR SRERR, RESERFMEMREL AN
KBTI RS EN A2 R MR T T

5%158 Palaeoloxodon E5E1A% Archidiskodon

BV SR 15 B e B IR TR B 5L 5 TR H 2, M,
9—10 PEM, RARIEZE 3.5—4, WRH SIS TRE
rhRIZE (medial sinus); FHERE, #T/E M HEH/MESK-

BB, SEIB RSB ILBEEEL, Bk, BHY
B EIHAT Mammontinae WA A, R HREX— T F A
BI1 @R Palacolozodon oy uesuom

namadicus (F. et C.)

KB B X 1/20 R E R RSB RFAROREES, SHEEREH

e o e B SCRIE BT, 37 R K AU B 12 )

(1) (2)

B2 FEEES Archidiskodon planifrons (F. et C.)
() &% WE® X112 @) K WER x1/12
IERUTHN, 1942, P. 960 (J54# Falc. et Caut. 1845, Pl IX & Pl X)
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#A2EH (Hopwood, 1935) FnZ&sce (1958) EfEK K RITALZENGR Palaeoloxodon
X—BB , 8N Palacoloxodon tokunagai Matsumoto H=AHBM, FEPASE (1961) ERFZEIE
KGRI RARRIRIE B FEX—rf, BHPE GETF (1937) BEARFIBEARE
& Archidiskodon X-~IBMN , %A Archidiskodon tokunagai TIRAERPEZ4E,

PHES Palacoloxodon mnamadicus Matsumoto SEKECHR Palaeoloxodon tokunagas
Matsumoto BT ZX SIfET:

1. AT F AR BB S , M, 17—19 MR, T 5 HBED, M,, A 14 4R 2. /T8
Hikrpaiea b 2R B3, MR 7 A ETE A, /5 & R A B AR, 3. {8k
SR EB b

HEER Palaeoloxodon 5% Elephas

H WS Palacoloxodon BT ZRN%HITF} Loxodontinae MR Elephas BT HRILE
Elephantinae, XBEMERKSE LARARFE, BRI EMEREFTST HARERS L
MADFHEKX B, URKRKENES (Blephas maximus W4 E. indicus) RPF|, BRIHREL
SEBOST, RARBERISL R, TIRROSEER N 7—8, HIAR SR AR LA, R
RS A AR EN, LB B R A Sk, BEAE 1R B RA AR R( - — < DR,

&3 A. BiE% Mammuthus primigenius B. ENEES Elephas indicus
(Maximus) C. JEfiH Loxodonta africana
LA7 TR 1 1
- s 200037
4T BB
SRR AN, 1942, 1121 B8 1173 E(EIE Cuvier, 1806)

E2i
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REVAEC - - WSS, 5EZERSITBROBEIARE, HELBNROETBAEEL
I B 5 £ R AFEE Y, |

Rk B BIMETE AT S, FIE RSB I, PEK,THEE, SERRSHEMNR
RIS B AR B, MBI, Mol K, TR (1 3 )0

TE B sh sk naZe il | 42 MBI EAT R R

B REE RERR— MR G Y SRR RAERAE, 56 R 2 AR A Palaco-
loxodon namadicus, 7NV Elephas namadicus WIE L, HaAjEE3k, B EHBRNIA
TEERREX—RE,TIANITTFR Elephas X—Bo BHZE BEZP(1937)81UTH R
R AE—F PR (1958) IWAEL R THBEARNCEIL B RS H A
Elephas cf. namadicus 2%, HRIFEHROFLE, NFETUEIE, #PH1935)hEKRE/A
A—Fdr, B Palaeoloxodon cf. namadicus 7 4 ZWYH,

WOANMEE, (L9 ITE B THEIEESR Elephas cf. indicus L. (1958,
p. 57, Fig. 28 V. 1582, V. 1239, V. 1001), fRIEF BB, &5 & KEEE
PRARHE R , BB T35 5, o2& B 5o

HEHE Palaeoloxodon F1EIEER Mammuthus

HERGEETERETE Loxodontinae, MIZIEZHRET Mamonontinae WHL, XiH
RPFEXINEET: GERRNLEHR, K, LBK, LT BIBRGLE%E, H, 4551
&, BALH, H&EWHRAEREREARL, B8RS 191), WP SEEETE
LB B3 A rp 28 RIS SR VTR , AR, BE RIS 2, AR B £ (27—30), HIRIH
B 8—12, BEEFTHT AZE R RRSRE R G —%,

RERER ., ERABRERXBRIBIER

EIA B KT AR EFER, ANETHEURX S HERE TR e
Froepass R, EMZ R E R YK T, BMAEZER 5Qa TRIT7R:

ERER T AR 7 RE R R

w A g WA oy p

wWIEAA -4 S Sedgep g

& %k 330 2k 280 Kk 145 Zk
CEEEE M {280 Zk Ms { 200 2k Dm; < 145 Z¥

KK BSER(BAE) 65 FXRCGEAT) 45 R (BB

HREE 17 15 10

W 5 5—6 8

5. # W A

SR SCEARYE L AR A B A M AR S 00N IS BTk (B AIRZE, PTG/l . W
T 5 SERTLIRBTIT ) P8 T REA e SLRIB 28, HBE T T AR ZE R , IBX AR E
HERNB R FRUEWNIE R (EEHKAL) Palacoloxodon namadicus namadi (typicus)
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Matsumoto, HECNIER(EHREL) Palacoloxodon namadicus naumanni (Makiyama)F12
SERICINEE (42 5238 BY) Palacoloxodon namadicus yabei? Matsumoto, FRIEFI RO
TS, WA R AINFI AR S M L, 38 HH T XL MW R MW EEX S8,

FESXAFE M b — P S R e A SERR R R B 2 b m, Bl
Pidk, HKRFRTEIERET TR, X TERESMRET ZRAERT g RE
BT 8128 R HEAHE, FESENTREMAWHAEEE EBEREHBRE, |
AR R SRS E , LR TR mok T, ERAR AL, HEFE
FUIEIE,

TEREAICYME, SHEHEUVIERT &S LTI IR ER ST RO TR
D& F eI RS, WEEMRBRENRESMAIARBEEE, FEESMMRRE
#Ho

z & X @

PR, 1957: JbIPEKEAY Palacoloxodon {hF RWE Namadicus BEMAFERFHHR. HAEMER 5(2),
s BRI, 1939: FILBIMEEILM AR, FERERETHESIMHRIRMET 8 =5, pp.
22—34, Pl IV—XIII,
> 1961 IR A RPBIURSNAA. HEHEISH AL, 1961, 4, 360—369,
20, 1958 THB M LA 3198, PERERS FESIYHENRHENB =, 2174,
Falconer, H. and Cautley, P. T., 1846—1847: Fauna Antiqua Sivalensis. Proboscidians Pts. 1—4.
Hopwood, A. T., 1935: Fassil Proboscidians from China. Pal. Sin. Ser. C. Vol. 9.
Makiyama, J., 1924: Notes on a Fossil Elephant from Sahama, Tostomi. Mem. College Sci. Kyoto Imp.
Univ.,, (B) I. No. 2, pp. 255—264.
Matsumoto, H., 1929—30: On Loxodonta (Palacoloxodon) namadicus. Sci. Rep. Tohoku Imp. Univ., 2,
B, 1—6.
, 1929—30: On Loxodonta (Palacoloxodon) tokunagai. With Remarks on the Descent of
Earlier Elephant, Sci. Rept. Imp. Univ. Ser. 2, 7, 7—12.
QOstorn, H. F., 1942: Proboscidea, Vol. 2.
Pci, W. C., 1935: Fossil Mammals from Kwangsi Caves. Bull. geol. Soc., China, 14, pp. 413—425.
, 1940: Notes on a Collection of Mammal Fossils from Sintsai, S. E. Honan. Acta Palacon.
Sin., 4(1), pp. 67—76.
Takai, F., 1939: On Some Cenozoic Mammals from Japan (Pt) I Jour. Geol. Soc. Japan. 46 (552), pp.
481—489.
Teilhard de Chardin, P., 1936: Fossil Mammals from locality 9 of Choukoutien, Pal. Sin. Ser. C. Vol. 7,
Fosc. 4.
—————— and Trassaert, M., 1937: The Proboscidians of S. E. Shansi. Pal, Sin. Ser. C, Vol. 13.
Young, C. C., 1939: New Fossils from Wanhsien, Szechuan, Bull. Geol. Soc. China, 19.
, 1932: On the Artiodactyla from the Sinantropus Site at Choukoutien. Pal. Sin. Ser. C.
8(2).
, 1936: On the Cenozoic geology of Itu, Changlo and Linchii District. Bull. Geol. Soc.
China 15(2), pp. 171—187.
, and Liu, P. T, 1948: Notes on a Mammalian Collection probably from the Yishe Series
(Pliocene), Yiishe, Shansi, China. Cont. Inst. Geol. 8, pp. 273—291.



276 HEMEDIHEE A% 8 &

ON NEW MATERIAL OF PALAEOLOXODON NAMADICUS
OF CHINA, WITH DISCUSSION ON THE CLASSIFICATION
OF SOME PLEISTOCENE ELEPHANTS OF CHINA

Cuanc Hsi-cHin

(Pekine Geological Institute; Institute of Vertebrate Paleontology and Paleoanthropology, Academia Sinica)

(Summary)

The content of this paper includes the following 5 parts:
L. Palacoloxodon namadicus namadi (typicus) Matsumoto
II.  Palacolokodon namadicus naumanni (Makiyama)
111, Palaeoloxodon namadicus yabei? Matsumoto
IV. Discussion on the systematic classification of P. mamadicus and some other
Pleistocene elephants of china
V. Conclusion

I. Palaeoloxodon namadicus namadi (typicus) Matsumoto
(PL. I, I, I, 1V)

Materials: 1) Left mandible with M; iz sitw and one right M; belonging to the
same individual. Oaly the anterial two ridge plates of both M, slightly damaged. Re-
gistered No. V.2948, V.2948.1, Locality: Wo-Lung-Kong in the district Huaijou,
Peking.

2) Left mandible with M; in situ. Registered No. V.2949, Locality: Pei-Kwei-
Shan, Honan province.

3) One left upper third molar (M?3), Registered No. V.2950. Locality: Chiu-Chia-
Chuang, Wan Jung District, Shansi Province.

Description: Molats rather large, chewing surface of the crown long oval shaped
and with 17 ridge plates; the chewing surface of tooth consists of 13 plates and one
talonid. Lammelar frequency is 5, rarely 5.5. The ridge plate often shows different
patterns after wearing, for instance: point, dash, point (-——-) or points only (----- ).
The middle part of the 2nd, 3rd and 4th ridge-plate show rhomboidal pattern (or
Lozenge shape). Without distinct median sinus. Enamel layer about 3 mm in thickness,
with small plications or wrinkles.

Measurements: the total length of M; is 330 mm; Length of the crown surface
of M; 280 mm; the greatest width of M; 85 mm (8th ridge plate); height of the plate
160 mm (11th plate).

The lower mandible is robust, its lower border is straight and flat. Thickness
210 mm (at the antetior border of the ascending branch of the lower jaw).

Comparison: The specimen just described is much alike that of Palaeoloxodon
namadicus namadi of Matsumoto (1929—1930), i.e. the so-called broad-toothed type of
Osbotn.

The left mandible with 3rd molar iz sitz of Pei-Kwei-Shan, Honan Province and



38 BRIERR: B EERICESH TS RIS ORI A K R A RS 277

one Left upper third molar (M) of Wan-Jung District of Shansi Province belong to
the same type of the just described P. mamadicus namadi (typicus) Matsumoto and no
further description is required.

1II. Palaeoloxodon namadicus naumanni (Makiyama)
(P1. V, VI)

Material: One complete palate with last two molars (M%, M?®) on both sides ir
situ. 'The anterior of the second molar is a little damaged. Third molar on both sides
perfectly preserved. Registered No. V.2951.

Horizon and Locality: Middle or upper Pleistocene. Wa-Jao-Cheng, Hsin-I Dis-
trict, N. part of Kiangsu province,

Description: One complete palate with M? and M3 on both sides iz situ, molars
of moderate sizee Number of lammelar frequency is 6. M? much worn, with only 5 ridge
plates and all of them show a pattern of a straight line. The 3rd, 4th and 5th plates
of M? with rhomboidal pattern after wearing. The total number of ridge plates of the
3rd molar is 19; only 6 plates exist on chewing surface of the crown. All ridge-plates
are much worn. Enamel layer of moderate thickness and with delicate plications or
wrinkles.

Measurement of the plate (in mm): Length of the palate 275 mm; Width on the
posterior border 135; width on the anterior border 55 mm. Length of M? 75mm; the
greatest width of M? 65 mm (4th ridge plate). The greatest length of M? 265 mm;
Length of M? on the chewing surface 113 mm; greatest width of M3 67 mm (2nd ridge
plate). Height of the plate 175 mm (12th plate).

According to the structure, size and the number of lammelar frequency of the molar,
the described palate from Kiangsu belongs unquestionably to Palgeoloxodon namadicus
naumanni (Makiyama).

Ill. Palaeoloxodon namadicus yabei? Matsumoto
(Pl. VII Fig. 1, 2)

The material consists of a lower mandible of young individual with the last deci-
duous molar, 6 vertebrae and limb fragments. Registered No. V.2952.

Horizon and locality: Upper? or middle Pleistocene.  Wa-Jao-Cheng Hsin-I
District, Kiangsu Province.

Description: The last deciduous molar consists of 10 plates and a talonid; mode-
rately worn. Length of the molar 145 mm; Width 45 mm (7th ridge plate). The form
and structure of the molar is somewhat different either from P. namadicus naumanni
(Makiyama) or from P. namadicus namadi (typicus) Matsumoto. The anterior end of
the molar is narrower, the posterior end broader. The number of lammelar frequency
is 8; this figure is much higher than in both subspecies, N. namadi and N. naumanni.
Without more material for comparison, the specimen is preliminarily determined as P.
namadicus yabei Mats.

IV. Discussion on the Systematic classification of namadicus
with other Pleistocene elephants of China

Since Linné (1735—1768, “Systema Naturae”) to the middle of the 19th century
various elephant types of the family Elephantidae (with the exception of Stegodon) in
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the Pleistocene were all included in the genus Elephas. Judging from the cranial- and
molar structure of various forms of the so-called Elephas group, they are, however, quite
distinct from one another and belong also to quite different systematic types. In the pre-
sent stage of development of the biological science, it does not seem to be justifiablc as
still to keep the usage of generic name Elepkas in a broad sense. For example, Elephas
namadicus Falc. witness the same history as stated as follows:

Elephas namadicus was first named by Falconer, H. and Cautley, P. T. in 1846.
The material was originated from Nerbada (Narbada) river in middle India. In the fol-
lowing years Lydekker, R. (1886) and Pilgrim, G. E. (1905) collected more material
from the same locality and made continued study.

The namadicus group of elephants are in wide spread and well known in Japan.
Japanese Palacontologists especially Makiyama and Matsumoto had done a great deal of
research on the namadicus fossils. Matsumoto (1924) first erzcted a new genus Palaeo-
loxodon and established the species Palaeoloxodon namadicus nawmanni (Makiyama).

Osborn (1918) established a subfamily Loxodontinae based upon the structures of
molars and cranium of the elephant fossils. The subfamily Loxodontinae are well sepa-
rated from the subfamilies Elephantinae and Mammontinae also by distinct molar and
cranial characters. And further he grouped both genus Palaeoloxodon and Loxodonta
to the subfamily Loxodontinae,

The namadicus fossils are also widely distributed in China. Young, C. C. and Pei,
W. C. have had the opportunities to study those fossils from China, but a long time the
fossils known are very poor and fragmentary, of which a closer study is impossible. Re-
cently Chow, M. C. (1959) published a paper “On a mandible of Palaeoloxodon from
Peking, with discussion on the fossil elephants of namadicus of China”. The specimen
described in that paper is perfect and well preserved and many interesting problems re-
garding Palaeoloxodon and namadicus group of fossils have been discussed by Chow.

In the above statements a brief history of the genus Palaeoloxodon and Elephas was
given and for the sake of avoiding difficulty and confusion in fossil determination, the
writer now hopes to make a comparison on the molar and cranial characters between
Palacoloxodon and other elephants in the Pleistocene of China in the following:

Distinctions between Palaeoloxodon and Archidiskoden

Molars of Archidiskodon are subhypsodont; surface of the crown broad; number of
ridge plates is few, M;, 9—10. Lammelar frequency, 3.5—4. Without distinct median
sinus. Enamel layer thick with fine plications or wrinkles.

Skull short and high, similar with that of Mammuthus primigenius. Osborn in-
cludes Archidiskodon to the subfamily Mammontinae. Archidiskodon is the most primi-
tive type of that subfamily.

Based upon the cranial and molar structures of Archidiskodon there are marked dis-
tinctions between them and those of Paleoloxodon (see Textfig. in Chinese text).

Most authors generally accepted that the elephant type “tokunagai” of the early
Pleistocene belongs to the genus Palaeoloxodon and the subfamily Loxodontinae, such as
Hopwood, A. T. (1935) and Pei, W. C. (1958) designated it as Palaeoloxodon tokunagai
Matsumoto. In his paper on “Some Pleistocene Mammalian Fossils from Shantung”
Chow Minchen discussed the generic relations of “Elephas” tokunagai and he, finally
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agreed with the name Palaeoloxodon tokunagai, That, the designation as Archidiskodon
cf. tokunagai by Teilhard de Chardin, P., and Trassaert, M. (1937) is obviously in a state
of confusion, as well as in wrong systematic relation.

The distinctions between P. namadicus Mats. and P. tokunagai Mats. are as follows:
(1) The number of lammelae of P. namadicus is 17—19 (M;) that of P. tokunagai is only
14; (2) Without distinct median sinus but with distinct rhomboid pattern {or Lozenge
structure); (3) molar of P. tokunagai is small and that of P. namadicus is rather large.

Distinctions between Palaeoloxodon and Elephas

Palaeoloxodon belongs to the subfamily Loxodontinae, while Elephas to the sub-
family Elephantinae. The systematic relation of them is quite different, because their
crapial and molar structures are quite distinct. For example, the ctown of the molar of
Elephas maximus is broad with closely appressed ridge plates. The number of the lam-
melar frequency is from 8 to 10 or more. Valley between the ridge plates is rather nar-
row. FEnamel layer rather thick with distinct plications or wrinkles. When worn the
ridge plates are with point, dash, point (+ — ) or (++--- ) patterns, which are
somewhat similar with that of Palaeoloxodon, but without rhomboid pattern.

The cranium of Elephas is narrow, short, high and with a rounded roof. The tusks
are short, straight and directed more downward than forward from the sockets. The
cranium of Palgeoloxodon is more like that of Loxodonta africana, which is broad, long
and flat (see textfigure in Chinese text).

With the above understood there rise the following questions:

First: At the present state of our knowledge concerning the Elephantidae, we had
better use the name Palacoloxodon namadicus Mats. instead of Elephas namadicus F. &
C. 1In other words, it would be more logical to group the fossil elephant Namadicus to
the genus Palaeoloxodon instead of the genus Elepkas. Hopwood, A. T. (1935) applied
the name Palaeoloxodon cf. namadicus Matsumoto, while Teilhard de Chardin, P. and
Trasseart, M. (1937) and Pei, W. C. (1958) applied the name Elephas cf. namadicus
F. and C. The proper usage of the generic name is in a confused state.

From Tingtsun of Shansi province Pei, W. C. (1958) described a great number of
elephantine teeth, including the following species: Palacoloxodon cf. tokunagai, Elephas
cf. namadicus and Elephas cf. indicus. After ecxaming those specimens, the writer has
the following opinion: most of the teeth belong to Palaeoloxodon namadicus (Pei’s
Elephas cf. namadicus F. & C.), some of them belong to Palaeoloxodon cf. tokunagai.
Judging from the form and structure of the molars, those specimens (1958, p. 57, Fig.
28, V.1582, 1239, 1001.) described by Pei as Elephas cf. indicus belong very probably
also to Palaeoloxodon namadicus.

Distinctions between Palaeoloxodon and Mammuthus

The important distinctions between Palgeoloxodon and Mammuthus are: cranium of
Palaeoloxodon is broad, long with flat roof while the cranium of Mammuthus is narrow,
short, high with pointed roof. The ridge plates of Paleoloxodon are loosely arranged
with comparatively small number of plates (greatest number, 19). After wearing the
plates often show rhomboid pattern but without distinct median sinus.  Molars of
Mammuthus are thin, straight, closely appressed and with more plates (27—30). The
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number of lammelar frequency is from 8—13, which is the greatest number of the family
Elephantidae.

Distinctions among Palaeoloxodon namadicus namadi Mats., P. namadicus naumanni
(Makiyama) and P. namadicus yabei? Mats. may be shown by the table (see Chinese text,
P. 276).

V. Conclusion

Based upon the new material collected from different parts of China and with re-
ferences of research of other palaeontologists, 3 different subspecies are described in this
paper, they are P. namadicus namadi (typicus) Mats., P. namadicus naumanni (Maki-
yama), and P. namadicus yabei? Mats.

In the hope of avoiding difficulty and confusion in the determination of elephant
fossils of the Pleistocene of China, the writer intends to show a preliminary systematic
arrangement and a comparative study of the cranial and molar structures of P. namadicus
and other elephant fossils found in the Pleistocene of China.
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