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DR LA FIARIIR A . FIHAMRIER T, B BA LI Tk & A — X
RTS8 F 528 — EH S o8 =08, A EW A ICE B, R T X Y
MAE TR L EYERPEFIEL 2R, RIE Weinsheimer (1883) i)
28, Cuvier 4% H AN K B B ; Kaup LI E R TR S HF AN RIS
(Buckland %) , H ¥ 1864 4F Claudis &K T X X AP0 BB A BEHIE, AN EMZR
FAHE, BITARSE, WG X — B WA BHREAE . BRI TR L B2
A A [ Z L (McKenna and Bell, 1997) {BAERIEL F @i m BN 2L EMIELRE
FT 7L E B (Barytherium) 2 J5 43 th 89— 3, 5B A & $1 % 28 (Paleomastodon K LA J5 Y
RIE) HYEIRFER TR (Tassy, 1996 55) ,

BRI K ABRUA TR WRREZMMTT . MRIE Weinsheimer (1883 ) I iE, B 5
AR IE T 3CRETE 1715 48, J& Réaumur HR3E 17 424078 B & BT & BB —H
FRWE FidR i, S IEAME TR s Y. e 7ERMA) 2k EH . ER S EA A R
RV T AREB AR A, B A BB A8 . EF 1829 4 Kaup A HRIEEEE Ep-
pelsheim & BLHIEE — (VR M) T 6B IE 208 HAn 42 4 Deinotherium giganteum, BTG
Wy 16 T 1t 0 T W AR B R 1 A i, Kaup B B AREI G LW E . G

D EB2ER MR TEER G ES A (H5: KZCX2-YW-120) | B &K B0 &l TAE € 0 (45
2006FY120300 ) F1E 2¢ £ AR5k G B R0 B (45 :40232023) 31 H),
Wk H 39.2007-05-17



262 OB M O3 B ¥ R 45 %

MR IRY], BRAATEEERE A o) 2, EE R EE w1 B R BT S
5 Ak EREETL A R HE S RN B SR ERE RS2 R I B
HIRZ 4L (Depéret, 1887; Mayet, 1908; Osborn, 1936; Huttunen, 2002a, b; Koufos et
al., 2003 %) , KA A W 4 — A B S 12 ( Borissiak and Beliajeva, 1948)

TMRE N RABR A KA, 56— 2R A KT ENE Perim &3, H Fal-
coner T 1845 4E g i& ( Falconer, 1868) ., {ka =2 & B T EDE ¥k K it ( Lydekker, 1876,
1880; Forster-Cooper, 1922; Dehm, 1963 £5§) . k5 7EH B ( Bernor et al., 1979) \+ B X
( W, Sanders, 2003) F1LL 551§ ( W, Tchernov and Shoshani, 1996 ) 4&&0G %M. Hif1E 464
R T BRI F 1 (Takai et al., 2006) o {ERFEH EE N A AR & 3 BB 0 BRI

TEARIN B IR IE DL T 1911 43X —4F Andrews 1038 T 7 B AR AR 4E 2 | W X
B R 2 T 6 T Haug 32 8 89— M0 B BB 4 59 B 2F 6 52 Fr & BT 1903 48
(Haug, 1911:1727) , 7E3dEWH,BR T7ERAE GREMR LT . B R W 3HEE B TE ; I Maclnnes,
1942 ; Arambourg, 1947; Harris, 1983 45) J 24 b, 7E4L 3R L WA Gebel Zelten( Har-
ris, 1973) FIRGERAY 52 48 LU 3T ( Harris, 1977 ) #84 HERE . £ Kappelman 45 (2003) fiz B
T B BREM TR E B UGS, SR RN R AR i & T

2005 45 8 H , A CHIPIVEETENSG S W EM A H e Z e sLsi i a k3 —
HRREWN T, AT FERER B, AMEEZ— (FI) 2R E5AE2F A
TR AT HEZMAT THRGERRBIGMAS EER BN, ATHERR,
2006 4E 11 A4 — 1 () ERAA A AR E F—E2 B EZ. BT
A bt a (TEMHE Hf/E TREMAAA R P AT XKERH) —& K I HE—
— A MERF TR T, AUNS 5RO NEE T THEZIMEIZ, Frblx—1k
A FIREZGHMEARE T . BIENE A MRFREMT S 6 (REE) 5 A
HEEAYE , ZEVE S TMREXRAND S EH OB EEA AR, XLeHRR,
TX — b U R BRI R I (A RS T AR ST I

BRI R B E 4 Bl 300 46 fE M W B @ 150 48 fE IR 4 100 45, T
TERE AR EHESI Y R IR FIFT B P s P, RAR S TR LA KIIRZ , DR &
AR EfIRRA A BREHHATEREUE BEL . XKEINIRKIBAE T iX

. i~7i%7/\lﬁ$i&?fj( TREGZ A ATEE, T E X — KA S S EAT, Xy
A 2 v ST FE R A ISR R B R BB N I E A B

i e T AR TE AR Tassy (1996)

1 ERBZAA HZEE

B RGAA KSALTim Z N AR 2 BIRESy 2 1 LA B9t OBk B oty 6 HE B BT 41
H#155 LX 200043, #pER AL #R - N 35°33°08.4”, E 103°27'40.7",#F4% 2228 m([E 1),
HIHE A BT
B 5 7
11 B4 #720 m
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Fig. 1  Sketch of profile at the locality yielded Prodeinotherium sinense sp. nov.
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9. MO, KBREERE 10 m
————— Bws - - - - -
e F ST AR 2H
8. AR EHRBESRIRS , RS EIEL, B R IPRAMM A5 R ( =R D4 1)
RS ERIRR AT R R LRI R B M =R D3R LA 25 m
7. R4 GHWRHRT FIRAE FR B EB TR (KD 10 m) ; BHEA TS B &R R
Bih, PHREZZLO TR 7m
Hp e HT I R K AR
6. K& RIS RAWHE, AR ER 10 m
5. KB KBBEED S, ARCREE, 5 BRI ZRNKRD BEHEE . BHk$ xR
B3R 15 2 ( Gomphotherium sp. ) k&b H 9m
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PHEHARS A
4. BIFOOBTDRRBAEXKAOCREROWAEBEER. REEKTEE, DEALRE
# 16 m
3. Baals, SRBOARLE, REEHEBRERERI KGR 1S m
2. REEHOREYE , BRLZHE, 19 R EHIRK 2m
bt E A
1. AR eadeihies, PR Z BREBCSERD EHE 60 m
2 feAatEd

% B Order Proboscidea Illiger, 1811
% B Suborder Deinotherioidea Osborn, 1921
22 %l Family Deinotheriidae Bonaparte, 1841
EX5 & Genus Prodeinotherium Ehik, 1930

thfE [EHL 8 ( #1#h ) Prodeinotherium sinense sp. nov.
(B 2-5; % 1-3)

RAMRAE  IMM-C-2005-0017 (NS TGS ) , —F PO, K N e g, 2 1
B AR TR R F A R B 2 m1-m3 K A2 pd BB JG il A p3-m3, BUAF A
e/

WRSEM HREREEREEMNAK 2K A GBI AT M 4 IR e 5 &
Babk, ARt L (SRR Vallesian #1247) .

LHEFE (UK TE) RSFPSE(p3-m3 K328 mm) o /K 3CTE m3 ZhW iR [
o Bea A, B E IR B 77, SKF ST A 45, B (R0 T A2 HEUE
B —A, B LT p3 AIRZ T o p3 Bl Sl BB B ; T/RRRM/ANTF T IR,
FHDN, A EFEIAHE ; TR S T IRRER, MY, 5T IRKJGRELE S & T A48
FHIE AL T OME 3 TARREBICR, JUER M NFTTT . pd-m3 FREFENABREE;
m2-m3 FTRRIARET , AT E T RERBEFE, TRE S TR RAFK (M) &
WK, m3 EE =M HERL,

Rk AT ESTRTG AR S, RHE R _LJ7 (B 2A3) o ST 3R P S W 5k, B2 A il
B, BRE K 55 mm, HI/GAR K 47 mm, SCWERJG E07 (B 2A1) . BREHAK, GE AT
p4 IR, PR HILR K 295 mm, BREERH EAMTE , AIRY 30 mm, HIRAL A TS
#, PG AL s PO A 2R RS TE , PTG e p3 ZAUTE 98 mm, [] HifE 7, 22 iy 94 0 )
% 65 mm([E 2A1) . AMEE, THATE A pd-ml A5 @ T J7, BARAAKF SR K
2 45°ff1; M ARAE p3 4LTE 215 mm, & 134 mm; SR AT TE 180 mm, & 138 mm, FH 78 407 TR
MG, 58 167 mm, FULEM RA —A, B, AL F p3 TI7, ATEFE =9 HERRE T (B 2A3-
Ad) o KPSZAERTEE AR TIE, 7 m3 AL FEARSF (3K 1) o AL T ST P, 72
FIE MUK F ST BT EAE o RS TE m3 AbFE 70 mm, [6] /R HEHZE m3 ZJF#) 45 mm,
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B2 ARl (i) T8, IMM-C~2005-0017 (1EEY)
Fig.2 Mandible of Prodeinotherium sinense sp. nov., IMM-C-2005-0017 ( holotype)
Al. TR top view; A2. BX-&¥%BHIHE anterior view of symphysis; A3. ZZ{WTH left lateral view; Ad. AT
right lateral view; B. 75 p3-m3 F&TH right p3-m3 crown view; mld. T J5 % metalophid, hld. F¥H hy-
polophid, td. %8 =% tritolophid, msd. " #4R mesoconid, tb. Hifl|ZE# buccal tubercle; C. 4 p3-p4 &
TH right p3—p4 crown view; prd. B4R protoconid, pad. TFHE{4R paraconid, med. /542 metaconid,
end. T AR entoconid, hyd. K4 hypoconid

FLBI R Scale bars;Al, A3, A4 = 10 cm;A2, B-C = 5 cm
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M8 —%t, BB AVAE R B EIE /%548, 58 85 mm, & 97 mm, Wi K AR} h]
AN MIGHERIWT, 71 %5 RLA R BT 7, SR 2 5 o

p3 (WA HRAT (B 2A1, A4, B-C), i (E 2C) RERENEIE , /7% 5 58, A4 3
JE G N B, F IR E, S MM, TIRRM T ERBEHE, )5 &/, AL
BERE MEBEMNENRS  BEM.J5E. TRRE=MAHEIE AINASTRERLERET
LI, BB RS N E T, ORI, M LRER, 28, FRRABERRE
MAKAIITEE , M55 M E R, H BRI, FRIRA—/IEE, TR T RER
M ERMENAR AN, EEHFAEE., AMEE (K 2A4) =AM 85 (32 mm) |, BREAL
%8 o

G op4 RAFSEHE (B 2B-C)  EH (VRS (B 2A1; B 3), EEREGEBEIE R
7B I B , AT TERT S T S At oo™ Y, J5 2% X BEZEAR (shelf-like ) f9 5 1447 T 1) /5 B ™ o
R E R, E M EE N, TEE (B 2B mld) BFER, #1542 F T kF (K 2B hid),
FIRARHTUE B B, S E R, R IR R R, TRARE MK, M PR T M AR,
TREBREETEER HEBRR FEHEEK, T H4R(mesoconid, & 2B msd) IFE,
U TR AR A IS B8 B B, SR 5 T 58 5 B T 3B 4 , 4 (median valley, K Harris,
1973:316) 43 AN KRBT SR BT, A ERKIBE . w1516 88 EESR, §T
FHARNM, AT E M 273, BERR I E ISR, S5 TR, M TEEKES, mE M
FHREAR . A ETMA WA/ IR, FOE, B ER 37 mm,

ml 2 PR R IRE (K 2A1, B), ml WERBEKTIE, mEH R ; —H Ak,
FIEEMBIEE B TEREM A &S, NGRS T B aTT, TaBE G e
A&, FHRpd HEDE, BHEETE P, IS TEEHE, TRKEWERENERE
M, 55 =% (titolophid, 4K Harris, 1973:316;4<3C& 2B td) # M i K, G BEKF H, FIK
/NRAT I ( pre-hypoconulid crest) b T H142 55, HER 0 50, f5 1517 BEZRAR, Hh &1 K.
FIEE AT OB R A RIS /N TR OB SR =B (BN AR T R R AR R R
A DOEHE, ANER 33 mm, SMUER 26 mm,

& m2 PRAFSEHE, H ME BT (B 2A1,B) . SBECAKTIE, 5 vmFe A8 95 F R U
FIEERE, TRARISRINGS , KRN T EEDN 173 HRs. FIREEEFEE. T
FRIETE RIS, b T R ARRTUE B [m) U , (AR A5 i, oK {(UE TR S5 T EH
. PAFMARRRER ., RUSH B ml J506H 05 50 1 2, (ARSI i £~ &
— BRI, EWHRTER, 2IEEELGUR, T3 5T OB ARG, F A 5 %
BABIOE . TEHEME 43.5 mm, & 31 mm; FRE &M E 47 mm (BEEKR
1), i 34 mm,

m3 DI ERFEG (E 2B), m3 HEHURENE , W—RA=AFNERE, TG
BMTRERETE, THEERTERAMET, THRSEEE, M m2 F—FEF, Hal
SR T B E 5 BE, LTk R, BRI 7RI, & PIONER B J RS54 , (H 0] )
TR, RIEHETZEW m2 MG IS SEHERRKNIRE, Z0HPHRA—
B R R R 2 5 P9 ANBI I el 2B BOPR YR 2 B U, PR 3 R 4, A R A R T A
INERA N, A m3 B EREESMI Sy — KA, T M RIS e A (B 2B) . /e B & e
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52.5 mm B R 40 mm, A [F SRS R 16 mm, FIRFE R 47 mm, G0

JAE £ K 30 mm

| 42 mm, fR

T 12 A ARERH T EIE  p3-p4: 102 mm; ml-m3; 223 mm; m2-m3; 161 mm,

*1 FERSTHMMNESLEE
Table 1 Measurements and comparison of mandibles of some deinotheres (mm)
P. sinense  P. hungaricum P. bavaricum P. hobley D. giganteum
fﬂffjﬁs Unterzolling  Franzensbad [ 11 1
Ehik, 1930 Hut. & Gohlich, 2002 Harris, 1973 Weinsheimer, 1883 Depéret, 1887

1 830 680 518 630 905 1075

2 745 720

3 395

4 290 290 385 375

5 135 123, 134 133° 165 135

6 78 83, 81 73* 130 120

7 120 106, 100 120 110 11+ 155 152 132

8 120 103, 107 113 110 107" 138 135

9 328 310 310 415 400 353

10 ~190 185 185

11 290 350 280 565 620 330

12 ~180 160 209 165 127 225 234

13 138 220 230

14 97 128 138 65

15 85 95 103

* FE p3 4b(at p3) 5 *+ FE m3 4b(at m3),

I. R #% Eppelsheim — /N K3k BT GUSZH ( cast of a large skull and mandible from Eppelsheim) ;

1I. AR #: Eppelsheim #4114 ( male individial from Eppelsheim, Kaup, 1841, Pl. XI, Fig. 1);
111. #24% Depéret( 1887 ) iCi i1y D. levius F AT AL ( measured from mandible of D. levius described by Depéret[ 1887,

Pl XXI1]),

—_

. KA p4 4015 (H of horiz. ramus at p4) ;
K2 p AL (W of horiz, ramus at pd) ;
. IKESAE m2 JE4AETE (H of horiz. ramus at post. border of m2) ;
. IKSESEAE m2 JGGAER (W of horiz. ramus at post. border of m2) ;

2

3

4. TFHAE LT 240 R (H at condyle) ;
5

6.

7

8

9. p3-m3 {<(L of p3-m3);
10

i1

12

13

14

15

. BEE /K4 (ant. — post. L of symphysis, horizontally measured) ;
. p3-i2 B4 ( diastema between p3-i2) ;
. BB ERHT 4R 5 (W of ant. end of symphysis) ;
. BB BT (H of ant. end of symphysis) ;
- THES Y B HIE KK (sagit. L of i2 alveolus) ;
TSR R R FE (W of i2 alveolus).

BRI EAY - JEH 5% (total L: i2 alveol. border — post. border of ascend. ramus) ;
. Ja%fL - T EH ST 5% (post. mental for. — post. border of ascend. ramus) ;
. p3 A% - T ESCHI S (ant. border of p3 — ant. border of ascend. ramus) ;
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K2 NLMERTHRENMNESLLLR

Table 2 Measurements and comparison of lower cheek teeth of some deinotheres (mm)
P. sinense P. hungaricum P. hobleyi P. pentapotamiae D. indicum
IMM-C- Neotype (left side)
2005-0017 Ehik, 1930 N Harris, 1973  Lydekker, 1880  Sahni & Tripathi, 1957
p3 L 40.6 39.2 6 39.6 ~50.7 72
W anterior 30
W posterior 33 31.6 6 31.7~40.7 50
p4 L 61 44.6,49.8 5 44.3 ~58.9 45.7 70
W metalophid 47 6 38.4~46.9 61
W hypolophid 53 44.1,43.3 4 34.9~45.6 4.2° 61
ml L 75 58.7 6 55 ~82.7 59.4 88.5
W metalophid 51 6 38.8~48.8 61.5
W hypolophid 55 46 6 39.5 ~51 45.7° 65
W tritolophid 53.5 6 33.8~45.9 59
m2 L 73.5 62.3, 62.2 4 54.8~76.3 61 97
W metalophid 61 6 50.3 ~65.5 54.6" 87
W hypolophid 65 55.1, 54.6 4 48 ~62.2 89
m3 L 90 72.5,73.2 3 66.9 ~84 73.7 104
W metalophid 70 55.5 3 54.1~63.4 57.2° 96.5
W hypolophid 70 3 46.4 ~59.3 85
W post. cingulum 44
P. bavaricum  D. giganteum P. bavaricum D. giganteum Prodeinotherium Deinotherium
Range Range (N=107) Range (N=150) Max Min
Bergounioux & Crouzel 1962 Dehm, 1963 Harris, 1973
p3 L 37 ~55 51 ~86 42 ~50 56 ~63 51 St
W posterior 28 ~43 43 ~66 43 43
p4 L 45 ~60 61 ~94 50 ~60 62 ~73 60 61
W hypolophid 39 ~51 48 ~75 52 48
ml L 54 ~74 73 ~112 64 ~74 74 ~88 73 74
W hypolophid 42 ~53 54 ~90 53 54
m2 L 51 ~74 73 ~120 60 ~72 76 ~88 75 73
W metalophid 47 ~ 68 62 ~99 70 63
m3 L 56 ~80 74 ~125 67 ~80 81 ~100 81 75
W metalophid 46 ~ 68 61 ~105 68 65

¥ BHA Y RAE Prodeinotherium 7% 2 Y0 B N, #L4& ly R AE Deinotherium 7% 5 35 Bl ) ( Measurements exclusively in
range of variation of Prodetnotherium are in italics; those exclusively in range of vanation of Deinotherium are in bold) .

* K3 (largest widths).
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B3 ARARFUR G GRTRs) T AR T, IMM-C-2005-0017 (IEEY) T ( ) FZe M ()
Fig.3 Sketch of the mandible of Prodeinotherium sinense sp. nov., IMM-C-2005-0017 (holotype) ,

top view (above) and left lateral view (below)

3 WIS

3.1 BHEER MR EXSHHERRIR

BHIRRMBRNAZAZHT N, BTRNZNRK, G55 HIRZFr, 1883 4F
Weisheimer XA ALA HAT RGBT, D& EE 15 T, Weisheimer & H, X £ 5F
WRRTER/N L EZFRR (B RESN A B E W BW ETEMTaMES ik
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HEBERXH|, Weisheimer & J5fLRTA X Lfh &R IH N — B —FF, Bl Deinotherium gigan-
teum, Ehik (1930) AR HELEE) FF & B — DB NI FPRIE T — 18 Prodeinotheri-
um, (A —EWHEE 20 42 60 SR —HR DA ANBEE, 7820 4 50 44K, Graf 5 %7
FUXJ D. bavaricum , D. levius Fl D. giganteum 3% = FhF &A1 U5 BTE S K K/ANFI A5 EE
BIXFREL RGEW AT, IR T — R R 03X =R AE (Graf, 1957 ), )5 Ber-
gounioux and Crouzel (1962) %} Graf FiriR th BIEAS X HEHMEZB I T T 4087, A A% LEARAE
S AR R AR AL BT S R SEATAE , FUE AL T7 W0 R TR A 5 (BB MR TE R TR o 9 e
PFEAE R, B0 _E AR AR SR, (i ik SR RRAE AR ME R A TP AR 23 o, AT 5K, BRI
HIRMR AT L O . — AR AR BN IR AR B9 D. bavaricum FI R — B AT TH B R #2485 #Y
D. giganteum P, M 20 42 70 SERHTFFIR , BB HIBFSCHA T —AH B L, Har-
ris(1973) BH5% 1 FILLIE Gebel Zelten FZEAG LB T &GS B 8 , H X4 BT A B A
T ARG, Harris 1Ay Gebel Zelten AR D. bavaricum £ K/INHBEARFE
JEHHEIR , {H Gebel Zelten BT RIRI, M D. giganteum TR/ kB MG &8 ERZE
AKENT s -, HILEF B R T Prodeinotherium X A& , AR B 1 Deinotherium
WA A OB (TR Harris, 1973) o {H Harris X Graf fir th 6972 T sRHUF 4 1)
XAHEREA R B ESE . 8 Harris 5148 13X PIAN & W 4RAE o R AR B Prodeinotherium
IR TE E, ML Deinotherium W F [T K, Tl ZEC-5 ¥ 2 T (Harris, 1973
295) . XA, Harris BLAERYR 00 2 &, AR Z WFI-G I8 6 AN, B4 KEG#E A WA
Fh, B : Prodeinotherium FERKIMZ P. bavaricum ( R AR FZH IR B EIFF P. hungaricum {55 R
BRAmSE P RIS EAEM S P. hobleyi , T #E R W N J& P. pentapotamiae ; Deinotherium 75
BRI A2 D. giganseum , FEAEZ D. bozasi, TiFERE W D. indicum, X — & WL 2 T05E
XA AR YR, B Huttunen XJERIM IR X — R #IT T 2 H AL
f#£ 3 (Huttunen, 2002a) , AR4EAAIGE T, 5 2002 4425 | E RS A I A& 31 NP, i
SERFES T Harris T2 H IRYRBLZ RN 538 2 J& 6 FE L. Huttunen [E#FEHL A Graf
B 2| H91E £ X AV FHE TG L SE PR T BIA g AP e p3 BRI — A SR 25 KA1
FFIE

3.2 METHRMEMBRE MR

BENE KL EYFRHIAIR, Prodeinotherium 1 Deinotherium X ¥ @ BIRTE
LBEMMEESEXANEE,BETHL, HAIERAAWRAPL: D ETE /D, EEX
((HEABARDRL) ;2) Wi# p3 BT IRARM T ERFATHS, MEGEE P EIIARRE
BRSO — 84 (I Huttunen, 2002a:245) , i THERN K EXWAEEHRA -1
T, X SEBR AR Y, T84S R il P I o B DX B ARRAE T o

FE AR RN 2R I REMR I, B R 3, BE 4 T UM Prodeinotherium B4,
M /NTF Deinotherium 3, ¥+ TR A K B 3E KT P. bavaricum F1 P. hobleyi &5 FE 2 H
THEES W ABRA G E D AEE 55 %

X} T+ Prodeinotherium 1 Deinotherium X PN JBTE T X K/N LRI ZES i 2538 #80d
%iiT, Bergounioux and Crouzel (1962) & Dehm (1963) 4L T BT A B0 H, M Harris
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(1973) MIF| & T RTH B REMEF B /MEL. AR 2 RATATLUEL 1) WBER/NE
WSO R, A R A, 2) B+ F AN RN TREZ (A, H p3 BIE /N
“F Deinotherium % , M 56278 A Prodeinotherium Z ;{8 p4.ml 1 m3 KA FeEEBLL T
Prodeinotherium J& )& KAH , 5 Deinotherium J&H)/NE Y,

MIEZS B, B4R Graf(1957) it i iF 2 T IX 5| LR B IR IERZ CHEE,
BEAWER S ALK KB REAN ARG A . T E SR Z

1) Guaf AN T A3 B CRT % B /L 5 H 7 Bl ki A el EJr. J5k
AR , 755 L& Prodeinotherium By 44 %L (|40 Gebel Zelten [ P. hobleyi FN1fE[E Un-
terzolling L BLH) P. bavaricum B3R ) ¥, B3 B LRI W J7 M ELF D. giganteum FHEAH X
#|( . Harris, 1973 1 Huttunen and Gohlich, 2002) , BEHHFRAS A B T R AR B T
B EERRGRMAME LT, FEX—S L, BRI P. hungaricum H:k

2) Graf A ABRG ERANT 1 2 & AT 7 B A8 AR wmEE E ) T, A2 AT )G
75 . SEBR_E,Gebel Zelten Y P. hobleyi, 5|2 Unterzolling f P. bavaricum #)F 7, Bk & #B
HitmE LA w5 0 (B 4C) o B, R GEME R X HI P B AFIE ., RATEF B H, B
B HRIFIE LRSS , RS BIAT ISR 55 8 (B 4E) o BEHARA M BR S 3RE# 4K,
HR4eEA R EEHRELR (K 4H) , BARARRE THREBIRES, fEX—8 L, LA
WY ZF FIRY P. hungaricum 35 BRI

3) Graf 1A p3 TR T ERIrE B It HE, JE R THIR, B AN TG
RANMALBEEH, 25 TIRRT G TAIKREHIRA (WE S) o X2 Graf Friit il 1)
DX 55! P R AR ALE PP — W R 2RO AR W) T — e EATEX — R E TS
Prodeinotherium —%${, BBt THRAH p3 FETA ©ANZBZ A BERA R A2, TR =
FHIE , TN IL PR LR EE (KB SA) o TERIFRIE P. hungaricum o1, T IRRW A YK
W IE , 5T IR 5 1 th B AUE -5 4L T S8 (B SB) 5 TTE Deinotherium W T AME
FEHRCA p3 R RERSr (B SD-E) , BERARAX — p3 MRHER TR, M2
ERER, BRI XELANIE . BETARAS p3 HHMBIAAH AR BN, R 3 2 p3/pd KEH
ERFPH L, WA LIFH, HHE RN 66.6, /NT A HAb &M (R/NE R T4.1),
X —FFIEAR AT RE R & 4 K B R BT 5 | A2 B9, RE 2GR BE R ARAS 1Y BOE & MR o

4) Graf BARF| AL BB AT . PLEARATN TG B X 0L EAR B 2 T &M
R AL (AR B L) o B RTFATIC R W, X Z i AR, b 2 B+ 45
AW BER R,

g5 E Rk P N e AR BT 2 AR, BR &) 2T R P. hungaricum Sb ERH + 43 i
EWX R B9 FIRIFRAS, BN BE T AR AR 22 51 48 24 B B (B¢ 5 BFRHE  BUAL \ p3
AR T IVES) BFE T A0EE [ RIS AER & SR R 89 7 171 LA K& p3 BIEHER T IR
TGRS HAFPE L ARAB T, LA B X IR, &) 5 FI 5 A< 1] G 2 BRI — 1N
AR R AR, P. hungaricum BT Y #7417 B FKE

B AFRMEE A BR ORI RR, HTEE R ERER(— 12BN T HiH
BA) , BRMRMES UIHIE . R#E Sahni and Tripathi (1957 ) % 6D B | B FE 38 b4 ) B e —
WREE T | 3X H LA =/ D. pentapotamiae . D. indicum F1 D. orlovii, 2F—Fh & T 6941 Kl
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Fig.4 Comparison of mandibles of some deinotheres in lateral view
A. P. hungaricum (after Ehik, 1930) ; B. P. bavaricum ( after Graf, 1957); C. P. bavaricum ( from Un-
terzolling, after Huttunen and Giblich, 2002); D. D. giganteum ( after Graf, 1957); E. D. giganteum
(from Ketilasbrunn, after Bachmayer and Zapfe, 1976) ; F. P. hobleyi ( alter Harris, 1973) ; G. D. bozasi
(after Arambourg, 1947) ; H. P. sinense (IMM-C-2005-0017)

B— B p4-m3 i) T A, MRHE Sahni F0 Tripathi i) 2L , 13X FP B AFAEZ R~/ (L3
2) KA m3 e/ R T I8, T MBS CE A NRE) AAE BHHE. HE—RER
I3 A Prodeinotherium J& (Harris, 1973 ; Hutunen, 2002a 4§) , B T4 6P &H & N4
fIERY p3, iXAFP B IE BT WA RFUESE . FOBE E AIFRAAE E, B AR ERST B AN (L3R
2), M BH p4-m3 BF RS ILF LR A MBRE (L ERATRE) . D. indicum W1
BT RE o FHHTAL (neotype) W RSTAR A (W3R 2) 5 p3 Redl K, = MIE (BFERE, &1
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Fig.5 Comparison of p3’s of some deinotheres (in crown view)
A. P. sinense (IMM-C-2005-0017) ; B. P. hungaricum (after Ehik, 1930); C. P. bavaricum (after Graf
1957); D. D. giganteum; E. D. bozasi (D-E, after Arambourg, 1947)

TESMETHAR AR T —AnA & T IRAR TR ) 5 K SCAE m3 4biy e, i -
BN BREET . X NFRIZIAA Deinotherium JBTCEE XL, MBEEFRAM L, BT
MEER(HAR2) , B p3 KT p4 (A p4 B , T 6 R B2 RTmR i = MK,
XFEDLLE Falconer FriciR BIAR H 6 2 AR B9 T i Lt 7] LAFE ) (Falconer, 1868:404, Pl
33, fig. 5)o =T D. orlovii, | THF8 o R TR _ 8005 , B i JoB AP+ 5 T Al b
AEWNHY P. hobleyi F1 D. bozasi FNPE T+ FRAFRAG R R KX FH, i FEKME) P. bavari-
cum LWEHE T D. bozast I FAITE SIEHAFIR, KA AR L F LA EAT I T (E4G),

R3 LFES p3 A1 pd BIKE L

Table 3 Comparison of p3/p4 ratios in some deinotheres

P. sinense P. hungaricum P. bavaricum

IMM-C-

2005-0017 Ehik ,1930 Weinsh., 1883 Mayet, 1908 Koufos et al., 2003
p3 L (mm) 40.6 39.2 48 43 38.8
p4 L (mm) 61 44.6,49.8 56 48 50.6
p3/pd (%) 66.6 78.7, 87.9 85.7 89.6 76.7

P. hobleyi D. indicum D. giganteum
Neotype (left) 1 I
N Harris, 1973 Sahni & Tripathi, 1957 N Weinsh., 1883 Deperet, 1887

p3 L (mm) 6 39.6 ~50.7 72 5 60 ~ 65 55 63
p4 L (mm) 5 44.3 ~58.9 70 5 65 ~85 70 70
p3/pd (%) 5 79.6~89.4(85.9) " 102.8 5 74.1~92.3(83.3)° 78.6 90

* 355 P R %L mean in brackets.
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3.3 HEEXTARATHERRAN S Fith i

P+ FAGER/D EATF Prodeinotherium F Deinotherium 22 [8] , £ p3 BIFAFZ S LN
HMIRTEHGE , BRZIA A Prodeinotherium J& , B AN iR, PE+ FALE/R T4 THERR L
AL AR BT BB s BRI, B 0 2 B SR BT R S O BRe R AR 1145 4
K, W HHAF AT T, ARG S, BEEARAR A —L& g CmErm R, izl g
—,p3 TAMERREF S, XK AP AR AR AW T Prodeinotherium T H1 £ i) — 2
Begs 27 D4R JE IS ( Prodeinotherium sinense) A 44 2. o

HHAR RGP B TR AR H . TEBE V929 2.5 km BIERIRIE LA, TR Rl — B AL
B %81t Dinocrocuta, Tetralophodon, Hipparion, Parelasmotherium linxiaense, Ningxiatheri-
um 1 Shaanxispira <538 1B T REAR) 34 (Deng, 2001) , A2 JRVR TEX 4 ML)
WEFPEREZ DS NBEIF LRI, BRI LA, B ET B BRI R LA, Prodei-
notherium FE 0 An TR BT - APt AR D24 A P18 3T 0 PR I i 2
[ KT E Eppelsheim 45 #h B o Fr tH i 22 % #5 )2 ( Dinothriensande ) /1 ], Deinotherium
M EZ A5 T BRI AR B R i R LUS 132 h (EIEMREEA- 29 1 Ma) . AR
A LABAVER Prodeinotherium FEN. I vH &8 A % TR MR — D BRI R . X —3C
AR BRI (R R ) BINBRR RN E Tt BRI A UG iRtk
DA Hoh B AR IR AL R DI S, FRATTHERT , 72 T = 3R A X R - et E A T
BB A BT, F R AN 2R,

it ERLERTUHEZGEREREAAFREFHLRAAIKRIEL, KREANKZ
B REFEPHFHEL MEELEYH TR LT R E R, LR
%7 & T %%, BB RAT D. Geraads s WIRBEEATEA K2 6957 B 20 #4250 4K, 84 L
e NETHMEARFNZAR KEF FARKB.EGGE RS NF LN L5 EEE
Fotb B RFENBT AT T, AL LEFBNLE, XL —HFRARFGHE,

FIRST DISCOVERY OF DEINOTHERE IN CHINA
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(1 Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044
giuzhanxiang@ ivpp. ac. ¢n)
(2 Nei Mongol Museum Hohhot 010020)
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Summary

While visiting the Nei Mongol Museum in July 2005, the two senior authors of the present
paper happened to have come across a mandible of apparently a kind of deinothere, although it
was still largely embedded in yellow sandstone. The deinothere morphology of the specimen has
soon been clearly revealed after further preparation. Fully realized the possible importance of
the specimen, the authors immediately started to make every effort to find out its real prove-
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nance. Through repeated inquiries from the *“dragon-bone” dealer who sold the mandible to the
museum, Li Hong finally succeeded in locating the place where the fossil came, a village called
Bantu in Dongxiang, Gansu. In order to eliminate any possible doubts, Deng Tao went to Bantu
in November, 2006, and found the villager who had taken charge of the excavation at the site
where the mandible had been unearthed. Being the single object with large teeth of some value
among the large quantity of turtle shells from this site, the deinothere mandible had left a deep
impression on the villager, and this could account for the easy finding of the site. A closer com-
parison of the sediments and the preservation states of the fossils of the site against those ob-
served on the deinothere mandible left almost no doubt to Deng that this should be the right site
of the deinothere mandible. As observed by Deng, this site is one of a few lenses composed of
grayish yellow coarse sandstone, with particularly rich turtle shells, about 100 m high on a
south-facing slope (Fig. 1). These lenses are located in the very basal part of Liushu Forma-
tion, which is paleontologically dated as of early Late Miocene in age. Unconformably underly-
ing is a layer of conglomerates, a widespread unit highly characteristic of the top part of the
Middle Miocene Hujialiang Formation ( Tungurian) in the Linxia Tertiary basin. Some 2.5 km
west of Bantu, from about the same level as the above lenses, a rich mammalian fauna was re-
ported ( Deng, 2001). It is certainly of early Late Miocene in age (equivalent to the European
Vallesian) , consisting of Dinocrocuta, Tetralophodon, Hipparion, Parelasmotherium, Ningxia-
therium and Shaanxispira, etc.

Prodeinotherium sinense sp. nov.
(Figs.2-5; Tables 1-3)

Holotype IMM-C-2005-0017, a mandible with right p3-m3 and left m1-m3, lacking
upper half of left ascending ramus and right coronoid process, with mandibular angle damaged,
housed in Nei Mongol Museum.

Locality and age The only known specimen was found from the Bantu village in Dong-
xiang Autonomous County of Linxia Hui Autonomous Prefecture, Gansu Province; from the basal
part of Liushu Formation of Late Miocene.

Diagnosis (only for mandible) Deinothere of medium size. Cross section of horizontal
ramus at the level of m3 about circular; symphysis slender and nearly straight, bending down-
ward, forming an angle of about 45° with the horizontal ramus; mental foramen single on each
side, rounded in form, situated below anterior end of p3. The p3 very small relative to the other
enlarged cheek teeth, roughly oval in crown view, with metaconid only slightly smaller than
protoconid, transversely aligned and forming transverse ridge with protoconid when slightly
worn ; hypoconid trihedral in form, with its anterolingual angle connecting protoconid, but with-
out forming a genuine ectolophid; entoconid beaded, bending anterolingually. Tubercles pre-
sent on buccal sides of median valleys in p4-m3.

Comparison and discussion Since Harris’ first attempt on the systematic revision of the
deinotheres of the world in 1973, the 2-genus—-6-species classification of the deinotheres has
becoming almost the unique option widely adopted among the Proboscidean specialists. These
taxa are the 3 species of each of Prodeinotherium and Deinotherium: P. bavaricum (Europe),
P. hobleyt (Africa), P. pentapotamiae ( south Asia); and D. giganteum (Europe), D. bozasi
(Africa) and D. indicum (south Asia).

A detailed comparison of the Bantu mandible with those of other deinotheres shows clearly
that the Bantu specimen represents a new species of the genus Prodeinotherium, called here P.
sinense. The widely accepted diagnostic feature of Prodeinotherium is the presence of a para-
conid and a large metaconid separated from and roughly transversely aligned with protoconid in
p3 (Fig. 5B, C). In all known specimens of Deinotherium the paraconid and metaconid are
highly reduced, metaconid being largely merged with protoconid ( Fig. 5D, E). In this feature
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the Bantu mandible resembles definitely Prodeinotherium rather than Deinotherium (Fig. 5A).
The Hungarian material, first described by Ehik (1930) as a new genus and species, Prodei-
notherium hungaricum , has been usually transferred to P. bavaricum (Harris, 1973 ; Huttunen,
2002a,b; etc. ). However, the Hungarian mandible is distinctive from all the other deinotheres
in having its symphysis and lower tusks extending anteroinferiorly, without turning backward in
their distal ends (Fig. 4A vs B—G). The symphysis and the lower tusks of the Bantu mandible
show the same direction of extension as in the Hungarian specimen, although it is much slender
and more or less straight compared to the latter. The features of the Bantu mandible distingui-
shing from all the other known species of deinotheres are the single infraorbital foramen on each
side of the horizontal rami, the absence of a genuine ectolophid in p3, and the particularly
small size of the p3 relative to the much enlarged p4-m3 (Figs. 2A1, B-C; 3). As far as the
overall size is concerned, the Bantu mandible is larger than all of the specimens so far referred
to Prodeinotherium , except the p3 (Tables 1-2). Morphologically the Bantu specimen is also
characterized by the square shaped molars and the better development of tubercles in the median
valleys, particularly on buccal side, and the cingula, especially the posterior one in m3. The
above comparison shows clearly that the Bantu specimen should be considered a new species of
Prodeinotherium. On the other hand, the small size, the anteroinferior extension of the symphy-
sis and the weak development of the ectolophid in p3 render it plausible that P. hungaricum may
be a valid species.

The finding of P. sinense in the Late Miocene deposits is somehow beyond our expectation.
Most of the material of Prodeinotherium is so far known from Early—Middle Miocene deposits,
with only a few occurred in Late Miocene ( mainly in Dinotheriensande in Germany). From the
Late Miocene on, the predominant deinotheres were the large-sized and morphologically more
advanced species ( D. giganteum, D. bozasi and D. indicum). The unusual combination of both
primitive and advanced characters in P. sinense may allude to a possibility that there might be a
separate mid-Asian lineage split from the main deinothere stem in Early Miocene ( or even earli-
er?) and P. sinense might be a form representing only the upper segment of that lineage. Other
Early—Middle Miocene deinothere fossils seem to await us to find in China or adjacent areas in
the future.
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