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1997 410H . VERTEBRATA PALASIATICA fig.1, pls.I—1I

BEMEHERE (FEE, BR) —FHm"

B b5 A
(PEM¥RGTSHSIY S EARTRN X 100044)
W R X

(HAEAXYEEHRHT 2N 730050)

WE  AERE 2N ERBEIF M (rotodon lanzhouensis sp. nov.) XN BERBK Y
WRH. FRE T T SR, AU B T X 51T W R SEHHER A aralensis. M b
B SEERHEE BN T, XERNE KA 7R2%E T HRT 6NN E 5%
fE. Aprotodon A& Teleoceratinae W B . EM Symphysorrachis TS FE R, EHE
RARMSPEESHENBM—X,

Xl =MEH, R, BH

PEESES Q915877

Aprotodon (A SCHEAE B R) R M = 120 B — S0 SRAF BRI B4, 1 22 R
HAMG SR E R AL, T RAGAERD, AN ETRAS, KXW —EH
(1990) & LBV ZE 2 M AR I BRI, FX L, EWRHRTE 1986 4, X —4F
ARG —AEHAE 2 PTAL25128 B 3K, I R TR I 0 R B — 2 5F 175 1988 47
AE TR SR IFLUAR 212 B b 22 Y HHE, R B — A X SE 3 0 SRR A I 2 T UK P 2 R
BT U R RWA BRI, B A A, R AR B R 2 Ak 2L 3 4k
B RABEN—K, B RIUR U TR 22 A 19 s 2R AR, T L3 F 2 i T
BB T ASFERS KRB,

GL & Hif 4 M HEFSMA 5, GVL R SR AR S5V R FHESI 574 A KB
FARAR S, SO, BRI DI, 3 A Bk B,

— A Wk

Aprotodon lanzhouensis sp. nov.

(P, I, I, i=3; UL Fg. 1)

ERIRA  GVL 8801: A TR M T MBS WA A AFE (PLY, 1,2; PLIL 15 Fig. 1,

1) AR D ERFE AT EERHFH (Z048) fiirh EH A R P2 & S WBITH (49472083).
W HE: 1997-03-31
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B1),1988 4% A X 5 (GL 8801) % —HEEZE (R /KA H BT, TH).

HEME 1. V11059: — B L FH A PI-M2A &£ P2-M2 (PLIIL 2), 7= H K K HEi
H—BWERE(GL 9514). 2. V11060: & T ik F 3, # p3 Ml dp4-m2, m3 ¥ &8 i (PL.
L3;PLIL 1), = BB EE —-AAEBRFH (GL 9504). 3. V 11061: £ F&KEX, #
dp4-ml, = H R E LB _ABEE (GL 9511). 4. V 11378: 5E¥ M A i2(Fg. 1,B2), 7=
BHE¥ELIFE -84 2 (GL 9512). 5. GVL 8601: £ p4, &£ m1—m2. 6. GVL 8602:
72 P2. 7. GVL 8603: W[ fiE/& F R —MAM BB ZE T I T . M E=H4R43% 1986 £
HIKZKIE. 8. GVL 8701: Z M2 (RT4MaBEH) #1 M3 (PLIL 3). 9. GVL 8702: &7 M2-M3
(HTSh M AR R BEH) (PILIL 2). 10. GVL 8703: {RFESEIFHIZ M3, 11. GVL8704: B2l &
FEANKA M3, 12. GVL 8705: ZE FTHY. UEREFEA K 1987 FER B K K. 13.
GVL 8706: 7& T Al /K V2 5R B, #7 dp4, m1 A1 m2 B9RTK B, 14. GVL 8707: & T AR Bt,
Hrdp3. L EWMAARA R 1987 R B X EW. 15. GVL 8802: R B A MI-M3fl — 45
ml (8 m2). '16. GVL 8803: BB T IIHh AR, M EFANRE AR N 1988 F R & 1=
WHE—BHWERE (GL 8801). 17. V 11379: Tl —/M&, A HELIAE —AD AR
(GL 9510). 18. V11380: FI1Hi 54 —B, 1995 4R ERb W B S, 19. V 11381: &
m3, P BRI E B E BRI (GL 9502). 20. V 11382: A m3(?), = HEE BwILE
=AWAER(GL 9517). 21. V 11383: £ P3 B P4 W, A LW HDE R+ (GL
9507). .

ROMEE 2WAAaH=TRKHHS. BV 11383 = BiZ4A T BRBEBLN®D
BRI HABTARATRYEVERT, AXEEE—EZOE . HFiR4s (v
11061 M1V 11379) = HBE_ABEER, -4 (V 1132 FAE =AU AR, BE A
BB, DS W RR R H . T KA 8 H 2 R4 K o R e A E
BESE B GBS H W 2 M B H T H R (BRIF). ’

MPBE MNMEEABEMBSRE/N, 5 A aralensis L, THEBEASF T HMHET
BOK, T AR P B3R 40 R, TR mEmm CRRE M) M, %LU G #8432
mEFEMH AEEAEM L, BHREEEAY, SENEN A, IR TFE. 54
smith-woodwardifi e, TRBEG M G4 R, FTHZEM, FIIHGHERAIEKEREE.
5 A fatehjangensis #H L, P4 SMEE W 5 23T, TR REEE, N i5H# 2Elm g L (B Jr
m) . |

BRA#R ERGRA, GVL 8801 TAE KRR FEMKWREE, )5 HMBH: £
ARuWis, AT R Gk, BT E R . BRI, BB BT, ER AR RE BT
HW— T8, KFXABWEE PLL DRE ARAEEEHNFHME THEIE; Kil%d
BIWE, K PXHRERNGREN 2K, THAKFXHELFTECLLIL, RRiEH%MH
SPREIE BRE A p4 AMBTEBIMTE. b T IISERK, THBEA 8 WA E, 35TH
V5 51 8 16) 5 A AR 1T KCSE SR P, R B AL T E . AR 4R, KX 20, 15 B dpl
HiJ7, B EIUE, Se R oy, B msh, RE MK, BRI E AR — 5K B9 15 50 T R
AV R %P A — xRN i1 B, 58 Smm 24, EAIZ BIMEE R 17, X
MU ERTRLEEAD,. FTHEAWZMEE, B4 10, vei% (PLL2). BE#EA L
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R —FH, FERT A =R M — AN R MHIAE 35 i — X,

BT, BWEE, UM RAE M, LR REETFAYX; AhiE
B, TR MATHPLL2) . NRAENEOHEE IVHEE, KA EERAT IR
- (WA 1,B1). BREKENEZI. WERSWE =M, 8RR G N ARBRE, 5
A s B BE; B0 SF SR U, SN S TR N, R TE Y B T, WA B R 5, FERT RSN
BUMRERERE, ZRBRETEEHEAL, ARAE. EMTESRLHIERANEREN
411 x 23 R EBHAE K MBER N 43 x 34; R AEE &K (BT ES EFm)
MR (FEETHIE) N 41.5 X 34.5. .

BG4, dpl /D, AR, REM, F & #E87 EJ7, 5AR8R8R 1 18 Z S 3843
B, AEE2AMREKTHET G 5MTEZRIMERKEAR 90 (PLL1). p2 REREF,
BAR, FREAE, TIRERAIRAR KEERE LAEFEAZ. p3(PLIL D p2 &
KB FEER. TRHERE/DN, TEEWIMERNMBIAY, TRERMEX, mAEFE# K
FHRBEN S KT R, B84, p4 M p3 REE. BW TGS R4, 155 025
Fefk. EMTRRZEMEME. MM TRERASERTHER, X ILTEREST %4
10mm &b, SMERMEIINMAE —BH B, RHEATRFWIMVERHHERN. ml B,
SR W RTE R E B, BA NG, m2 TIRENIMERTHE,. KEMAEEAE, T
T, BRRIERTE & PR R A T R, FRENERE R TESWN SN, A TE
W mES T, RSN E BT T REER. TREWSNEABIEEMAE. fistkaHa
M B (PLL D), HTFWEREE T B RETHEE. BHFAREE. m3 A m2#
EEA—B. pl—p4 K:74.4; p2—p4 K:66; ml—m3 £:109; pl—m3 : 183, HEWE
GEEK x KR x SMEESLRRE) W 1.

1 Aprotodon lanzhouensis T Hit5 W E

Table 1 Measurements of lower cheek teeth of Aprotodon lanzhouensis

bR ’ '
GVL 8801 V 11060 GVL 8706-7

Bith ' .

dpl 9.8X9%9

p2 18.2x14x13

p3 23.6x21x14 29.3x19%30.3 30.8x14.7x30"

p4 26.2%21.8X14.7 30.4x19°

ml 31.3%x24.1%14 35.4X24.2X32

m2 36.2X24.2X20.7 42.8X22.5%41.5

m3 39%24.4%25

* W& Jydp3fidpd

V 11378 B—5S B ZET I, (VRIms K, HE s (WA 1,B2), XAMFHIE
BbrARg/D, EBhgE. WENEBEMREKY 160, 3 T HBHKE. BT R
R B — MR B A BEK. RN BEAMRAE, REAREZANN; HERHKKESE
18, B E R AR M. SRR AN, REFFRY. BAMTHRRER MR K
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H3 350, KNI EL KK AR 280, iR BHALHIKITE K 40 x 35, HAMER N TFITEH
BB, HPEHMME V 11380. EHERABMAN T IHER T, WiE s 50.5 X 44.3,

GVL 8706,8707,V 11060 f1 V 11061 #E X RE T HET, BN L IERRAR K,
BEMER. HFV 11060 BEKF (PLL 3 PLIL 1), FTHEOTHBEIER, 76 p3 M
dp4 BT 5, SPBERMISMEH, E p3 M T A — B, BREH B X RFESER]
Wi RS, ESAEERS, ERABEEKMEE. p3 BEG, RIFFREMR, EKin
TR = AN VIE, TRrERR TR, (NEER AR SRR 2 B L = fg B
- M. TIREEEREMEE, BRNE, . ERNEERE, AR TSR, B
WA, SN TERT. EPISIB R B, THIERE. dpd CEMRE, EESEEAK.
ml ZABEEIE U, HAMBELUE 45° AR BT A 7, BT AT RS 8058 MM T /58 DR
HAKA B, BRI, KRR, B NEE, S mRBKLE . GREa8Y VvV
. AR EAR BETEEWE SN FN p EEAL. ETEH, ZAEEN—
2 W T BT AN, (L BARE, B T ST AP A EEA —RREE. m2
WAL ml [, B5EER; /MG FREml HFER, BESB A LT, AR XL ER
i, T A ml SR, KT ml &5 58, B 32.5. HEMERE 1. GVL 8706 K
m2 RIRET =AY, B84 EM, HaEHE X 46mm.

V 11059 F—RBkE, RIEUS IR, LEZEER, —W 2% _LIEMRIER
LEASTF, RERFEHRBE. BT, S0 S 0 8T R A — I SRS AR SR E
EHEAREESAKEE. 2SR, 5EHREN 8mm, HEWE, HMNETE; BF44E%H.
LT O R AR 25 B BT L HE R VR, 40 12mm, ¥ T ZE A 1) b, AT BT, I
¥, BUEE, REREZELRENEEA N 45 EMRE 2 B ERE, X 58. IE
TRERBYEES%. WRBEZEMAMT M2 B M1 2 L8, 8B K& RBNT
PAT P3Z b, FISHERBE THMY 40mm KK —B, MATHE, FHYRER 2@
A48 (PLIITL 2).

Egith (PLILL2) %, Pl ZAE, BRAT K. SMER -, R —&RE, RIEHE
EEMEET . P2-PAERAL T LR KK (% Heissig, 1969 & X). FMEE b 1R &R 1 Al B
&RETBFRFE AR R BT, BERY. FEMRANGEY, 5N FEENTL A,
WML, JRR7E P3 M P4 LR G AER, s ERAHE:; B S ERa, pRaTd;
HEWEH, EPANIINEGE R, /DE P2 LHEFT L EEMEBMEIEHE; f
THEMBERMERE PEMEAREEEMBEPARHEL G 5. AEHFRER
T2 RA AT (MR E); ANHFERRZESEIRAE L7 (BRI m);
JERWERRET LARE, MEBEMmBARKEL —-EE R - E /. G
WA SR, {BA S8, RSB MBI ERHANES. M EEE G, SMCRE; B
Mgfm mEToh , EREERMARE T I ZZ . AIHALEAEME. FEHE, A
AFA WG, BRI, B S5 B4R, RATRIK, KR, B MRS M &S &5 A.
UOF LR, # 5N, BiREE - B ER, KRRA —aT4E. ai sk k3
ESEERAS. NEBREE,.DRNATH, ZERRITAALNE K, 5 H A, SN FHHBS
AR, PE—HE O, A S EEMRERN, EEAREEHE, RRMKRYAE
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HBRAHA, M2 M M1 EA -2, LR ERKY, fR4A, BEMmEEREE. &
SMEE , BB JE SRR ITE , X 5 U 7 FF 46 BB RS ok R 0 R R BTSSR, T TE
B O U B, M2 SMEE R IR KO 53, M3 A R,

F2  Aprotodon L ETE BHEHK x B AR XIMELEFRE)
Table 2 Measurements of upper cheek teeth of Aprofodon (LXW XH)

b i A lanzhouensis ] A aralensis Aprotodon sp.
itk vV 11059 (after Borissiak, 1954) V 11062

Pl 15.8%16.8x10.5
P2 24%x28X17.5 26-27x35-38x21
P3 31.3%43.7x23.4 31-32X42-48x28-30
P4 35.2x49.4X26.2 36X 53-54x30
Ml 43X 50X25 41-45X 58-59%25-26 24.6x35.5x?
M2 S1X53%37 50-52X61-63x36-39 34.2x37.7X?

GVL 8701, GVL 8702-4 1 GVL 8802 4 M3. EffIMMEHRKFE/IRE. M3, BT
SMEH M ERRR Z S, KA A M2 BB, BB HFEELSAR, REK M2
HIN.

V 11383 B —7 P3 8{ P4 Y 280, XA AR A 7= T Bkl 2 9 B AR i B b 4 b,
KRR FiH e, TR THENERA., BRERN KN, B MHH, EHEE K
BESHE, M ERMREHREL RREEHWEANES DS HEBRRLHE, BN
EHEUFER—R. ATHHRD, X—HAEERRENRELE, RINAEGHIEEIT
ABl b, '

Aprotodon sp.
(PL 1L, 4)

BRSEE V 11062 B — 47 L&, # P4 F2E I, MI-M2AIR SR & M3 (PLL,
4), FAMBWE —-APERE L (GL 9501). XMARALEES LM ERKFARSE H4
KR H), HRR TR RE2). EREEERRE V 11059 # 0.57—0.67, ERE L
REEM0.71. MUERIHE, ERAEV 11059 # 0.4—0.48, BIAT] —2RA/N, fREE
MERBFAFFITAA -, X—Z BB ETET—BEEAMETROEE. V 11062 1
BB — BRI F, (BB AR KD, B RTE R BB S H .

=, &5t

1L ZHHEHTHELLE

Aprotodon & Forster—Cooper .(1915) 818y, & iR & BT B 208 48 48 BE <7 37
Hi X Bugti #1 2 PPN TS, B TESE T4 FKR, A LM D5,
Forster—Cooperih i B Wl 8B & — KR F M W 5, XA IB I T RS RR &, Wi B Aprotodon
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XA (RERLTIE)E B S, 1928 4 Vaufrey R 3% Ringstdm (1924) QI M KB R
BEIAMHL, I BRBAE THHKAS R ERWRE, BT dprotodon K BB K F Y 7
% . Forster—Cooper (1934) GRFIE TX—F .. WG Aprotodon XN B BB E AER
B, —HEZ 1954 4F, Beliajeva 7EM BE 5L T4 Agyspe 8 R BL T KUK T HEK A 88, A
NEETEANE., BEBHE, WP HRAEE - EWLER L THE. &84
Beliajeva (1954) % 488 — 2R B9 b 5F I BX AR B — AR E R, B BUR i A4 A 3of 1,
ABEE. E&WE, Z£FR —Y Y L Borissiak iR T — R B TR -G LEAREN
i f: Aceratherium aralense. Heissig (1972) % Borissiak 1038 i 3k B 1 Beliajeva ig iR 1)
THBRAWEHE—R, R T Adprotodon aralense (LR aralensis) XN 4. TEZME
ot R BT REERCK BT, EAER/D B, X MEHE KRR T MR
EE—EW T BN, B LS 4S4E  tA8 UT Be: #82 %55 385, Ve 1 1a AR J ik
5. XEEAEMT Heissig B E. ‘
mER LR LB # BT dprotodon, A 4 Pilgrim  (1912) ic iR B Teleoceras
fatehjangense W R Z T A BB (L F). Lydekker 7E 1884 £ & T — N A B F fb: 4
blanfordi. XNMMEIIERRA LS Aprotodon &%, A EK P4 WP AR AL, HEZ
Forster—Cooper (1934) 3 A X AN i) — 22518}, 457 51 2 H o — 4 L& (PL.67, Fig. 34) ¥
EFHIEERR dprotodon W, B ERXEH B G HE - TERERBRE. 0
R LWy, B2 MR R Aprotodon fatehjaﬁgensis T. BREWEERAE EHHIERE
XEEE. XEE, BIHBI ML, XANBIAF AN A smith-woodwardi, A. fatehjangensis,
A. aralensis M A. lanzhouensis. B4y 5| LA T
A smith-woodwardif) IE B ¥5 4 J& Forster—Cooper 1915 ik K. 75— T B A
R T 1934 ST, B EIR, XA T SR A 5 i 2 1L T8 4551 Z 5 (Z M AR e
p3 BIEE) , BEA T G S AR BIAE A, K OF XA B LB TE (55, 22 M B 45). BRI %
MERETEATE, M2ZMEARF. Forster—Cooper ¥ARMLITH MW E. BRI Beliajeva
HICE, BRI ER TR 52-60 x 24 JEM?). X2 M br A i 825 BIE &9 i A 1R
HEMESR.
A. fatehjangensis #) IERUAR A K —4> P4 M —A> M2, P4 K, IRI\IAIH W
B, KMEHN 43 x55, RS ELEHUARRTZMNEF. ENERAEIER EAERK,
NI FAIR 228 mE 7 EA. B M2 BIERENR EBK, A%, §iRlE
T, 722 MFre, FRE ZEHEBEMI A EIE, siRIR4, LB hEIITIE k.
M A aralensis (RMEHM I, EEWEHNREITE L (LE 1), HBiE Beliajeva HJ
B, XANFE TS M E DN, ABRAENBT . EHBRRER 237, Mg —14
BT H R KR 280, f 2R 7Tk 350, w7 & B M2 33 x 35(8 1, Al &R
¥ Beliajeva K B & 1 &Y, F 151 17 T80 A0 BX & B0 9 EL A B AR AT 1R) 5 2590 3 O 40-50.5 X
35-44.3. EREIEABRE LM RTIME, £ ZMAhep, SRR R BB, XA B
A AL 55 AR - B AR B AT AL TR I A R 7222 N B4R A b, 7R BT AL TRIE T IR
R B T T, DO BB T 0 B R AREA E RT 1, e BT IR AN BRI CR A 10, %
ARy 18), LA, FERER R, TSRS, MEZNERAPENKMES
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BIETEHET.

BT URA HTE (1) K0T A E Q)R
Fig.1 Diagrams showing the anterior view of the symphysis (1) and the inner view of i2 (2)
A:A aralensis (after Beliajeva,1954); B: Alanzhouensis (Bl. symphysis: GVL 8801; B2. i2: V 11378)
Borissiak 123 i 3k B 1 22 JH Bl AR L, 22 5850 58 013 B4 3 . WE L0 R E o 2 8
FHEBE—HK. HREIZMAMRTEAD, EXMEF, NENEZZE/NTENERRE
ASE 220 (R 270), EM BRI R KA N 170 (R¥EF Y 233). LMiRAd
B A Borissiak ST BIMIE Loy —xfpee, XWAFETFHOWE ELEREHF AR
A, AR ZMER/AD. MBEXFHEAM BRI RE—ERE, TTU R, RE
i B9 AME K, i K, B T 85/, T 22 9 A R AN OB, Bt BRI TR T E
x. )

2. XF Aprotodon [&BBYIHIE

B R Beliagjeva (1954) 1 Heissig (1972) #8 % 33X 4N B T g 58 X, 1H 22 W BB &
AERMAZXNMBETEEBNTHR. TEAREEHNBRSENT: LELMRE. &
B, BB G TE RS, RE MKWV E, RYBRE, FE&EP3H P4, ETAERAY
B J5 %, IR AE A 4K BE S U IE AR, T ARBCA 5 5 AR 150 B hm 5%, T 9 77 A0 A F, 4 T 7K
T, THIE. il BRI, i2 BK, WM, Wi E#H B 2 mEE, & Zami b, &'
ZEHEM L, ERERRE. SEERe, L5E, SRAREITREE. EEiETHL.
IR RBAFRMAET. LWAERATR, LA, SEREE, 550, BRANS
M MEa, 8. 5. A SBREAET. LAKRALKEVE, X8R, /88,
T B R AT, SNV, S T E AR, B BN R T, mAMEA. T
H i x84, dpl AR, p2-pA THIE KRB AL,
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3. Aprotodon TEEBRIP I b

Aprotodon WIFRBEPELSABRBY—NBT. KEURANMNAMHEEH LS
FURRERMT2AKT. Khl, RERBZA0, Pilgrim (1912) MIBX LY EFIAT
Teleoceras BH. HAMEHMMEMR, AMBHRENXBRERAE —&E. EH+E4
Kretzoi (1942,1943)4E Pilgrim iR E2FE 7 — N B Imdotherium, 318 E FAR th B B¢
RE—E. R+, Borissiak (195) X KB - ML BRETLARR, W
Beligjeva ML EM FTHIAA TIEME TR T, /5 Heissig B4R I 5 #4036 B i 3L B #n
THERET -8, BNALEREEEHRETRS, SHERLAKE -HRZHN4SF
(Heissig, 1989, Prothero et al., 1989).

BT HKE, dprotodon i LMK BRE NEH. ERIFHBN L —TRTUEF
H, MEREFRA, BEENAELUTILA: 1) dprotodon HF B S LB L LA B
BERKBL, FERREM P, EXBREP A —F QM. 2) THTESH, THEHR
HE KA R she, XAERERMREFHELL, 3) ERNSITIIHARER TR
K, B, B iR, 07 T8 48 0T IR , 1) oK o Wi 45 55 » 20 B B SR A7 AR A ML,
Wi EMERFERE ERBR D THME, MR AR RER, ZREREL. 49 TEH
WAL, TEREWAERETTAYT, HAAGAZHAE, MW HREEE, JLIERE B H
£ RBRNIELENF dpl, GG SNEBRIRE. Aprotodon 1 Chilotherium 1% 8 1
FEMRHREAE T, fENLENIEARY, LRGN EAEE MEHFRLED
SmERL, EWTANE LR K. WA, dprotodon BARTE T SBE S SR (L AR BF b i
WA T RER, HHBANEARE R R 2T HE i = b u it R R e i
KERUEERAT RS i, FONEEPHEEEREAEE HE, 0 Aprotodon )3
AR B R AR FX AN WA EOR B P ARSI A, BHR TR R ARA TS
AT AR

1 TR T F A LR dprotodon B3, 77T B Beliajeva (1954) Q1R
Symphysorrachis J&. WE S T R XA XD BEAR BF5EH). JoXBHRETUEY,
XNBRHTHKAGEFHRER WEENTHZEMBEER. BW 2 BEKA, ERRER
TR R4, TR SRR, RHE AT AT, oM B8, S HTERT. 5 o B AR5
HAEE, XEBRWEMMNZAL., EFHEZEAMEATHER. EENBEABARLE,
WA — R, T TN T, AR A b RN T RSB R B 2E Aprotodon
REREE T, AN BRI B K TS E. Symphysorrachis £ FRFIE E S A

aralensis B, ZMFLIFF 5.
' BZ, Aprotodon FETU 25 L ABL - F0 9N MR 1t B9 Symphysorrachis B g0, TE 3 2%
AiE £ FEK YK Ronzotherium WA AR Z &b, & 7R B IR To £ JR B8 B W o, 7R T 6B
 ER—-XRMRSAMEGER.

4. Aprotodon RHIHBIE 53 TR FNEHRE X
B HEALIL, X MRROAEIUIER T EEE, BEmENRE N 2 M0, 7«
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EEREHEMERARILE, ERFERIHESERLA, HRANSE R LA, B
BERAEGFTEHNE, DBORFEZ P H Y, TR IEERME M Oreanian A H B, 722
WA, Aprotodon ME B R R F B B/KMAFBRYADEED LK. ERMAMERKR
BB K IR A XL 1 6 B3, B3N, Democricetodon, Megacricetodon %, T2 M
W, XX CREATESHREMD., XATEERH, SRETHHEABEETHRNE. &
HE A BT RAE KK RE (EHF 5 ) 0 Bugti W9AH L B8 F 474, Downing %
(1993) R #E7E Zinda Pir Dome Hft i 5 5o th s Z MO B 5T, HET7E BT 30 “ S 4" R 4
ERAWEA 205 A 74, JFEI LLRR B R8s, 22 M2 #h B9 B BD 5 2 0 B R 55 BRI B9
Agenian #AAH 3t LG, FLEHR S o B B,

it AXERXSIETERBENRAESREEHA BHERTHEEN, ZRER.
ARGRR I AR S AW RISOH, R E BN KARERACHER . E—3H
B0,

2 % x &
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A NEW SPECIES OF APROTODON (PERISSODACTYLA,
RHINOCEROTIDAE) FROM LANZHOU
BASIN, GANSU, CHINA

QIU Zhanxiang ’
(Institute of Vertebrate Paleontology and Palecanthropology, Chinese Academy of Sciences Beijing 100044)
XIE Junyi
(nstitute of Cultural Relics and Archaeclogy of Gansu Province Lanzhou 730050)

Summary

Aprotodon, a group of mid-Tertiary rhinoceroses with particularly wide symphyses,
was previously known only from Pakistan and Kazakhstan. Its affinity has been little
understood because of the paucity of the fossils available for study. The senior author
of the present paper first mentioned its occurrence in the Lanzhou basin in 1990. In
fact, its first finding was made early in 1986. In that year the junior author of the
present paper collected some isolated teeth of this genus from Zhangjiaping, about
10km north of Lanzhou. Later in 1988 a well-preserved lower jaw with characteristic
Aprotodon huge tusks was unearthed from a layer of thick white sandstone near the
village Duitinggou, 10km east of Zhangjiaping. Various specimens, including skull
fragments and upper teeth atiributable to Aprotodon, have been found in the Lanzhou
basin since then. Now Aprotodon became the best represented genus among the large
fossii mammals of the Lanzhou basin, and our knowledge of this genus is
considerably augmented owing to these findings. The material to be studied below is
important not only for the age determination of the Cenozoic deposits in the Lanzhou
basin, but also for a better understanding of the genus Aprotodon.

GL is the prefix to the locality number, and GVL to the catalogue number of
studied vertebrate fossils of the Gansu Provincial Museum, while V is the prefix to
the studied fossils of IVPP. All measurements in the present paper are in millimeters.

Description
Aprotodon lanzhouensis sl'). nov.
(Pl T, I, 1—3; 0L, Fg. 1)

Holotype GVL 8801, a lower jaw with symphysis and left horizontal ramus well
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preserved (Pl. 1, 1, 2; PL. 1I, 1; Fig. 1, B1), collected from the first white sandstone
(base of the middle member of Xianshuihe Formation) near the village Duitinggou.

Referred specimens 1. V 11059, a heavily damaged skull with right P1-M3 and
left P2-P3 (PL. III, 2), collected from the first white sandstone near Zhangjiaping (GL
9514). 2. V 11060, right horizontal ramus with p3, dp4—m2 and erupting m3 (Pl 1,
3, PL. III, 1), from the same level near Taowangou (GL 9504). 3. V 11061, left
~ horizontal ramus with dp4-ml, from the second white sandstone near Huangyangtou
(GL 951‘1). 4. V 11378, almost complete left i2 (Fig. 1, B2), from the first white
sandstone near Huangyantou (GL 9512). 5. GVL 8601, left p4, ml-m2; 6. GVL
8602, left P2; 7. GVL 8603, two fragments of left i2 probably of the same individual.
The above three specimens were collected from Zhangjiaping in 1986. 8. GVL 8701,
left M2 (broken at the antero—external corner) and M3 (PL. I, 3); 9. GVL 8702, right
m2-m3 (broken at the anteroextémal comner and the protocone); 10. GVL 8703,
well-preserved left M3; 11. GVL 8704, heavily worn right’ M3; 12. GVL 8765, left
lower molar. The above 5 specimens were collected from Zhangjiaping in 1987. 13.
GVL 8706, fragment of left horizontal ramus, with dp4, ml and anterior half of m2;
14. GVL 8707, fragment of right horizontal ramus with dp3. The above two
specimens were collected from Duitinggou in 1987. 15. GVL 8802, fragmentary left
MI1-M3 and right ml; 16. GVL 8803, six fragments of i2. The above two specimens
were collected from the same site as the holotype in 1988 (GL 8801). 17. V 11379,
fragment of i2, from the second white sandstone near Huangyangtou (GL 9510). 18.
V 11380, fragment of root of i2, collected from Taowangou in 1995. 19. V 11381,
left m3, from the first white sandstone near Nanpoping (GL 9502). 20. V 11382, right
m3 (?), from the third white sandstone in Yantonggou (GL 9517). 21. V 11383, inner
half of a left P3 or P4, from the yellow sandstone (Lower member of the Xianshuihe.
Formation, GL 9507).

Locality and age Except for V 11383, all the specimens were found from the
basal part (white sandstone) of the middle member of the Xianshuihe Formation.
Majority of the specimens were found in the lowest, the first white sandstone, while
only a few from the second or third layer of the white sandstone. V 11383 was
found in the basal yellow sandstone of ‘the Xianshuihe Formation. The yellow
sandstone is dated as latest early Oligocene, while the layers of the white sandstone
are dated early Miocene. The readers are referred to the geologic report “New
advances in study of the Xianshuihe Formation of Lanzhou basin, Gansu” (Qiu et al.,
in press) for further information. ,

Diagnosis The smallest species with proportionally wider symphysis and more
robust, strongly curved lower i2 with laterally compressed root. It differs further from
A. aralensis by having a deeply excavated and thin central part of the symphysis, the
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cross section of the crown of i2 being triangular in shape, with anterior border rather
flat and worn surface facing lingually. A. smith~woodwardi differs further from the
new species by having a wider posterior part of the symphysis and stronger
horizontally compressed i2. A. fatehjangensis differs further from the new species by
having metacone rib, but less steeply ascending lingual cingulum on P4, and stronger
development of crochet on M2.

Description The type specimen, GVL 8801, although slightly damaged in its
ramus ascendens and teeth, is so far the best preserved lower jaw ever found of the
genus. Seen from the lateral view, the ramus is low, with its lower and alveolar
borders both curved so that its height is about the same under the cheek teeth. It is
only about twice the crown height of the molars. Seen from above, the ramus is
rather strongly curved with both its extremities deflected laterally. The symphysis starts
widening anteriorly from the p4. The enormous size of the i2 renders the lateral
border of the symphysis particularly robust. This makes the anterior premolars shifting
lingually, instead of being situated centrally, relative to the horizontal ramus. The
alveolar crest between dpl and i2 is very short, only about 20mm long, disappearing
soon anteriorly. The syrhphysis is deeply excavated centrally, bordered by the robust
lateral rims containing the enormous i2. The excavated surface is triangular in shape,
since the two i2 diverge anteriorly. A pair of tiny alveoli of il (most probably dil)
can only be seen on the lingual side of the symphysis. The anterior rim of the
symphysis is thin, about 10mm thick. On ventral side there are three shallow
depressions: a sagittal one and a pair on each side of the sagittal one.

The i2, seen from lateral side, is strongly curved, turning upright in its upper part.
Seen from the front, the tip of the crown turns even slightly inward (PL L 2). The
cross section is oval in shape at the alveolar border, with its major axis extending in
externo—upper to inner-lower direction. The root grows beyond the limit of its alveolus.
The cross section of the crown is triangular in shape, with sharp antero—inner and
postero—inner angles, but flat, or even slightly concave anterior border. The inner
surface lacks any trace of enamel covering, while the other two surfaces are covered
by extremely thin layer of enamel. The enamel becomes thinner toward the root and
subjects damage easily. This blurs its lower border.

The cheek tooth formula is complete. The dpl is tiny, single—rooted, situated
lower than the other cheek teeth. The exposed part of its root is very long, slanting
anteriorly upward. "The crown is button—shaped, unworn. The p2 is damaged. What
can be .seen is the following. It is double-rooted, with narrow crown. The anterior end
of the protolophid is pointed. The talonid is about as long as the trigonid. The p3 is
wider than the p2 in general, but narrow anteriorly. The paralophid is tiny, and the
protolophid stretches antero—lingually. The metaconid is robust, slanting posterolingually.
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The - transverse part of the hypolophid is complete, but still very thin. The p4 is
similar to p3. Its paralophid sends a thin ridge downward and posteriorly. The trigonid
basin is shallower than the talonid basin. There is a fold at the postero—external
comer of the tooth. It is the remnant of the posterior cingulum when the tooth is
wom. The ml is the most wormn among the teeth. The mid-valley on the external
wall is deep, but the posterior cingulum can not be seen. The trigonid of the m2 is
U-shaped, with its external wall approximately straight and its posterior end rather
right-angled. The antero-external cingulum is well developed, strongly slanting and
situated comparatively high. The postero—external cingulum is less developed than the
former.

V 11378 is the best preserved isolated i2 (Fig. 1, B2). Its maximum straight
length is about 280, and the curved length measured from its outer margin is 350.
The cross section at the most robust part measures 40 X 35. The most robust one
among the i2 specimens measures 50.5 X 44.3,

The lower jaws, GVL 8706, V 11060 (Pl. 1, 3, Pl. III, 1), V 11061, are similar
to the holotype in general morphology, but larger and higher crowned. ,

V 11059 is a badly damaged skull. It was found sei)aratsd by a small fault
along the level between the palate and the orbit. The frontal is flat, with strongly
converging postorbital ridges, suggesting the presence of a long single—crested portion
of the sagittal crest. No protuberance or particularly roughened areas exist on frontal
or supraorbital region. The nasal bone is very thin, only 8mm at its posterior end,
about 12mm at its anterior tip. The nasal bones are not coalesced, leaving clear
suture between them. The sagittal part of the nasal bone is thicker than its lateral
border, which slightly droops. The nasal notch is long and. high. Its estimated height
is about 45mm. The preorbital bar is short, only 58mm. The infraorbital foramen is
close to the posterior border of the nasal notch, which may lie above the P4 or P3.
A portion of the premaxillary bone- is preserved, which indicates they are not
particularly reduced. _

The P1 (or DP1) is triangular in crown view, wider than long. A rib is seen at
the middle of the external wall. Only metaloph is well developed. The inner cingulum
is developed in the anterior half of the inner side. The P2-P4 are semi—molariform
(according to Heissig, 1969). The parastyle, paracone rib and the fold between them
are all clearly seen on the external wall. The posterior half of the externdl wall is flat,
without metacone rib. The protoloph slants posteriorly inward. It connects the ectoloph
by a thin band, while its internal end becomes much thicker. The posterior protocone
constriction is more clearly shown than its anterior counterpart in P3 and P4. The
metaloph is always very thin and curved. The middle valley is always closed. A
closed postfossette is formed when the tooth is only slightly worn, The anterior, inner
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and posterior cingula are well developed an form an almost continuous ridge. Both the
anterior and posterior cingula ascend labially, while the inner one slants strongly
upward posteriorly. The upper molar has strongly anteriorly extending parastyle and
deep parastyle fold. Both the anterior and posterior protocone constrictions are clearly
shown. The antecrochet is large, pointed slightly at its end. In Ml the antecrochet
connects the metaloph and blocks the middle valley lingually. The hypocone is
provided with an anterior constriction only. The crochet is not very well developed.
The cingula on the anterior, posterior and lingual sides are well developed, interrupted
only at the inner side of the protocone and hypocone. For measurements see tables in
the Chinese text. , ’

The referral of the specimen V 11383, an incomplete P3 or P4, to the present
species is based on its general size, the presence of a closed middle valley and
development of cingulum. However, there are some minor differences between V
11383 and the corresponding tooth of the present species. Its protocone constriction
seems less clearly shown, and the postfossette seems shallower. It should be noted
here that V 11383 was found in the yellow sandstone, the lowest lével of the
Xianshuihe Formation. If the present determination proves trus, the geologic age of A
lanzhouensis would be considerably extended, from early Miocene to the latest early
Oligocene. The material is too poor to make any conclusive determination. The above
referral is strongly tentative in nature.

Aprotodon sp.

V 11062 is a left maxillary bone with posterior part of P4, M1-M2 and heavily
damaged M3. Morphologically it is almost the same as the other specimens described
above. However, it is only about half the size of the latter (Table 2). It is too small
to be included in the above species, and the material is too poor to establish a new
species for it.

Comparison and discussion

1. Comparison of A. lanzhouensis with the other species of the genus

Forster—Cooper erected the genus Aprotodon in 1915, based on two edentulous
symphyses from Bugti beds of Baluchistan, Pakistan. The symphysis was so broad
and similar to that of a hippopotamus that Forster—Cooper thought it might be an
unknown kind of hippopotamus with big canine—tusks, but without incisors. Hence he
coined the name Aprotodon. Vaufrey corrected this error in 1928, having pointed out
that similar widening of symphysis occurred in Chilotherium erected by Ringstrdm in
1924, Thus he synonymized it with Chilotherium. The genus Aprotodon was
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rehabilitated in 1954, when Beliajeva found similar specimens from Kazakhstan.
Unfortunately, up to then no associated skull, nor lower jaw had been found together
with the odd-looking symphysis. Interesting enough, in the same volume Borissiak
assigned a skull from the same locality as the symphysis described by Beliajeva to the
genus Aceratherium. Heissig (1972) combined the skull and the symphysis together
and assigned them to Aprotodon, using Borissiak's specific name: thus Aprotodon
aralensis. In Lanzhou basin similar phenomenon occurred. We have found both skull
and lower jaw of the same general morphology together, although not in direct
association. This seems to support Heissig's point of view strongly.

If the above association holds true, the skull fragment described by Pilgrim in
1912 as Teleoceras fatehjangense should also be relocated in Aprotodon (vide infra).
The type specimen of Aceratherium blanfqrdi erected by Lydekker in 1884 has
nothing to do with the present genus. The middle valley of its P4 .is not closed as in
Aprotodon. However, some specimens referred by Forster—Cooper (1934) to A.
blanfordi, especially the teeth of a skull (Pl. 67, fig. 34), are very similar to those of
Aprotodon. 1t is not impossible that all the above discussed specimens from Pakistan
belong to one and the same species of Aprotodon. Nevertheless, it is premature to do
so based on the available material. Thus the genus is now considered to contain four
species: A. smith—woodwardi, A. fatehjangensis, A. aralensis and A. lanzhouensis.

Of A. smith-woodwardi only two symphyses were described. One is the type
described by Forster—-Cooper in 1915, when he erected the genus; the other was
described in 1934. Differing from that of A lanzhouensis, its posterior border seems
to be situated anterior to the tooth battery (at the anterior border of the p3 in A
lanzhouensis). The symphysis of A smith-woodwardi is not rapidly narrowed
posteriorly, and the horizontal ramus is robust, 55mm thick (45 in A. lanzhouensis).
Forster—Cooper did not provide us with any measurements of the incisors. According
to Beliajeva, the alveolus of i2 is rather vertically compressed: 52-60.(horizontal) X 24
(vertical). In all these features the two forms are quite different. Of the described
material of A fafehjangensis, practically only a P4 and a M2 are of value for
comparison. The P4 is rather large, 43 X 55, thus larger than that in the Lanzhou
species. Morphologically it is also different. It has a prominent metacone rib on the
external wall, its postfossette is wide and large and the inner cingulum does not slant
so strongly. The protocone of the M2 is flattened on its lingual side, and the crochet
is thick. In A lanzhouensis the protocone is always rounded in form, even when
heavily worn, and the crochet is tiny, easily obliterated by slight wearing.

In comparison with 4. aralensis, the differences lie mainly in the symphysis and
incisors. According to Beliajeva's description, the i2 in the Aral species is generally
smaller (length and robustness) and weaker in curvature (Fig. 1). ‘The symphysis in
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the Aral species is apparently less deeply excavated on its dorsal “surface and its
anterior rim is not as thin (18mm thick) as in the Lanzhou species (10mm thick). In
addition, the i2 alveolus in the Aral species is wider than high, while in the Lanzhou
species it is higher than wide. The general mérphology of the skull found in Lanzhou
basin conforms the skull described by Borissiak very well, with only a few minor
differences. The Lanzhou skull is definitely smaller, and there is no protuberances
above the orbit observed in the Aral species. '

2. Diagnosis of Aprotodon

The new material from Lanzhou renders it possible to amend the diagnoses of the
genus given by Beliajeva (1954) and Heissig (1972) as follows: Skull is acerathere in
form: slender, with Y—shaped sagittal érest and long, straight and thin nasals; nasal
notch high, preorbital bar short. Symphysis widens anteriorly, deeply excavated above,
but flat below; horizontal ramus low, with curved lower border. The il is present or
lost; i2 enormous in size, root robust, oval in cross section, crown strongly curved,
covered by very thin layer of enamel. Cheek tooth formula complete, comparatively
high—crowned. The uppers with prominent parastyle fold and constricted protocone;
upper premolar wider than long, semi~molariform, with closed middle and posteﬁof
valleys and strong lingual cingulum; upper molar with large antecrochet, but fine
crochet. The lowers with oblique protolophid, right-angled protoconid, prominent and
steeply ascending anterior ang posterior cingula on labial side. © The dpl is
button—shaped; paralophid very short in p2—p4.

3. Systematic position of Aprotodon in Rhinocerotidae

Aprotodon belongs probably one of the most perplexing groups in Rinocerotidae.
So far no complete lower jaw has ever been described, not to speak of associated
skull. Even now we are not certain of what its skull, jaw, and cheek teeth look like.
In fact, prior to the establishment of the genus Aprofodon, the speciﬁlens referable to
it was assigned by Pilgrim (1912) to the genus Teleoceras. In 1920s and 1930s
Aprotodon was generally considered synonymous with Chilotherium. Kretzoi '(1942,
'1943) created a new genus for it, Indotherium, and thought it might be an elasmothere.
As noted above, Borissiak attributed its skull to Aceratherium, while Beliajeva put its
lower jaw into the subfamily Teleoceratinae. Heissig was right when heé associated
Borissiak's skull with Beliajeva's symphysis together, but’ aga‘in' he thought it a
member of Teleoceratinae. This point of view is generally held nowadays (Heissig,
1989, Prothero et al., 1989). However, no serious justification has ever been made. In
fact no member of this subfamily has ever been found with so aberrant symbhysis, SO
enlarged i2 in combination of precociously specialized cheek teeth.
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Superficially, Aprotodon and Chilotherium are very similar in the structure of their
symphyses. However, a closer observation discloses. the essential differences between
them. 1) Aprotodon has a proportionally larger and wider symphysis than Chilotherium.
2) The horizontal ramus of the first genus is curved not only in side view (lower
border curved), but also in dorsal view (both extremities deflect outward). This is
seldom seen in rhinoceros in general. 3) The i2 in the former is enormously large,
strongly curved, with very robust and weakly constricted root, with its crown covered
by extremely thin enamel. 4) Aprotodon has a complete cheek tooth formula, with
U-shaped angular trigonid and strongly slanting external cingulum in the lower cheek
teeth. In Chilotherium the dpl drops early in life, the external wall is always rounded
in lower cheek tooth. There is no doubt that the two genera differ widely in their
skull structure. Chilotherium has a highly ‘specialized skull with fully molariform
premolars, while that of Aprotodon remains primitive acerathere in character with
semi—molariform premolars. Furthermore, there is a big gap between the occurrences
of the two genera. The first genus is so far known only from the deposits earlier than
the early Miocene, while the latter later than middle Miocene and became flourishing
only from the late Miocene.

It seems that the genus Symphysorrachis created by Beliajeva in 1954 is more
similar to Aprotodon, as far as the inorphology of the lower jaw and teeth is
concerned. Among the late Eocene—early Oligocene rhinoceroses Symphysorrachis is
the only one with similarly widened symphysis and eglarged i2. It is highly probable
that these two forms, together with Ronzontherium from Europe, belong to a particular
lineage split early from the first true rhinoceroses.

4. Distribution of Aprotodon and its significance-

The discovery of Aprotodon from Pakistan, Kazakhstan, and the Lanzhou basin,
tends to indicate that the Tibet plateau did not play a role of physical barrier for
large mammals between the areas north and south to it until the end of the early
Miocene. The co—occurrence of proboscidean and giant rhinoceros fossils with
Aprotodon, but without Democricetodon and Megacricetodon, in the lower part of the
middle member of the Xianshuihe Formation in Lanzhou basin shows that the geologic
age of the fossil-bearing white sandstone beds could be earlier than MN3b in
European geochronology. Therefore, the immigration of the proboscideans. into Asia
probably took place earliér than into Europe.
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ERRIRAA (Explanations of plates)

B I (plate 1)
Aprotodon lanzhouensis sp. n. F#E (Lower jaw), GVL 8801, x1/2

. JB@ (Labial view)
. W@ (Anterior view)
. V 11060, & FHUA (Right lower jaw), M (Crown view), X 1/2

BRE 11 (plate II)

Aprotodon lanzhouensis sp. n.

. GVL 8801, THEE (Lower jaw), &M (Crown view), x1/2
. GVL 8702, # (Right) M2-3, x1
. GVL 8701, £ (Left) M2-3, x|

Aprotodon sp.
.V 11062, Z£ (Left) P4-M3, x 1

BERE 11 (plate INI)

Aprotodon lanzhouensis sp. n.

. V 11060, B FAIHE (Right lower jaw), JBM (Labial view), x1/2
. V 11059, L% (Upper dentition), 7EH (Crown view), X2/3
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