%295 E3 4 HE BRI FER pp. 204—229

1991 £ 7 f VERTEBRATA PALASIATICA figs. 1—6

B ERD Pt Alloptox (B H ,
R5FH)
ExB ot

(HEBERETERGYSEALTRR)

X £ R

CrEEEE X AR ™ RX S RAER)
X@FA  TERL JhEl Be FuERs

A & # =

MFEHESHFEIER TEO SR dlloprox gobiensis (Young, 1932) F1 4llop-
tox sp., HEZWHT P M P R EEHREZXBEARORUS TR G THOE

1 1985 £ 1986 FHEWKF I TR, AEETERREBX A EEEAT

L iR ER, REMRET — NI AT Hh IR B R 8A
2,8ELE. L TEARKERZWAENT K. XEHRAKESE I PMEAK 18 4

EH R CREFENEARFALNHERNIRFRS, FEMINEShERASE
2) (B Do WTELHEEL 200 K. RETFRIMBIEEN Alloprox sp. §b, i
MEHIAE T 4. gobiensis,

E%#%wnﬁﬁnT%EmﬁﬁE%%Hﬂ(@%—%%E%%E. LELH
TEHE—SEE)HBETIEMZE, HE 1981 4 Erbajeva, MA. FXHARTE TAR
SERIE Vaan-Tonorolt (132 —3 % &) HRWEAIHNEZHE. TERLKH
¥ BAERS P Sh,8%F DPY, DPY, DPy, DP,, I° Fl—Epe iR EEfRIZHY Py R Pyo B
MARET %Kwﬁm%ﬁ%$ﬁﬁmuu,ﬁﬂT%ﬁ%?T%zmwwxEm
IR

AXEETHRLHXE Alloprox gobiensis WIFIRTERIFERNTIST, ZFpdk 327
PR AR o 24 T I B NTER BB S (D o A (18D 7T 8 B 1k, RO 133 SRR W
KWETHEME, FMNEEMM R ERERRENRALEDFLEERNHEIH
DVHBIX 4. gobiensis (U IRTE SR, EEMELE M7TA NEITARBHMETL8I%,3+
HERIALWG , LR EAGNE ,BER T HREL “inv” FE, MRWETF PLP,;

1) smEATENEE TEORR BRARF > RE S HRRENORRE, ik saRz,



3 34 RXEE: IETEROHRHE 4dlopox (REH,HER) 205

g ERu#iRER 1’,DP,DPY, DP;, 1 DP, , AN, WETF R Alloptox sp. 274
RAEIET HRFTHS

10600’

37°09’

———
% I Sy
-~

MBS @ = =
\\__._w
~

MRS
MEE |

N KWKOD O

B 1 PEROH S F S ER RS RE

Fig.l Sketch map showing localities of middle Miocene mammals in Tongxin area of
Ningxia
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— B A ik &

% B Lagomorpha Brandt, 1885
B%&Ft Ochotonidae Thomas, 1897
Bktafd Alloptox Dawson, 1961
XEpkse Allopfox gobiensis (Young, 1932)
(B 1I-V)

BE BETH-MKOH P-M, E, A THEE P-MBALS. B3
RV32130.1—3,

MR ANEHERXEGNREH, Sum WRKFHEY 7.5 A,

A B ERR OGRREKER, XTEBLal TN ELBEFERAGRE
MEBEde @i /RE, it

PAFRE (B AABEENEEmES)

(1) ¥+ 4 E (V8822.1—23); 6P, 1P,, 1My,; 213, 1P%, 5P°,2P*/M!, 5M?%,

(2) dewgFi 7 2 (Vv8823.1—30).10P;, 1P,, 2M;,; 512, 1DP?, 3P, 4P’, 1P%/
MY, 3M?,

(3) Je¥Fi 11 BB (V8824. 1—30).3DP;, 4P;, 2P,; 31>, 2I°, 3P%, 4P, 4P
M!, 5M?, ‘

(4) A\ 7— 112 (V8825.1—50); 8 FaHE RREEHBkekTths 2 L&t
RFE. BAF %, 61, 1DP;, 9P;, 1P,, 612, 1I°, 4P%, 7P°, 4P‘/M!, 1M?,

(5) \J 14 2 (V8826.1—11).11,, 1P;; 4%, 2P3, 3P*/MY,

(6) NR 152 (Vv8827.1—19). 1I,, 2P;, 1DP,, 1M,,; 5I%, 1P?, 3 P° 2P*'/M!,
2MY, 1 A/ LB P-M,

(7) #ERKiE 26 B (V8833.1—50). 18 N, WA FK BrEIth, AR 1t; 11
FEARE AR B ABg(V 8833, 19—29). 2I,, 3Py, 2M,; 31* 115, 3 P?, 3P3, 1 P*/M!,
3M%,

(8) A E K 26 B (V8832.1—20):2L;, 1P, fyth BE# 4y, 2P, 3M(/M,; 1P,
4P, 1 FEF DPY, 6P*/MY,

(9) #THwHEAH 28 E (V8834.1—6): 1L, 1DP;, 1My,; 112, 1PY/M!, 1M%

(10) Wi T17i (28 22) (V8835.1—10). 1I,, 2P;; 113, 1P2, 2P3, 1PY/M,
M2, '

(11) 35 & 26 B (V8837.1—14). 1I,; 2I°, 3P, 6PY/M!, IM?%; —7Z &
P2 — MY, :

(12) BINEBETHTBE(=262) (V8828.1—19). 1L, 7P, 1P,, 1M; 212,
113, 4P3, IM?%, 1 £ L& P-MY,

(13) BINEE 7B EBE(=28 2) (V8829.1—17). A FAW P-M,;; 1L, 5P,
1P,; 213, 1I%, 3P%, 3P*/M!,
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(14) &RBEGI 26 F (V8830.1—19). 11,, 5P;,1M,/M,;3P%,2P3, 4P*/M!, 3M?,

(15) 538 28 2 (V8831).1DP,,

(16) HTU4VE 26 Z9 (V8838.1—9): 4 T A AR BBk, EHHIIh; 5 L6
;;% P3_Mzo

(17) B TFI6 28 B2 (V8839):1 7= P'/M,

R I AR RIE AR A —NBEINENIE VIEME,, SRIRRE A T WD
.Ml EE(E 111-12),

P, A—RmEEim. B EEEE=AEOEEE I1-13), EdhWs¥, BRRE
B AMURT BERRERE , ERITE _

P2, Rk 17 #e H—EE. BREENEE, WL TEERSNHEETHEE
o WRRMF—RARMNEAERAEENETE. RUARRE, TEABEHKEN 22
— A, — RGN s AMUR FE R s R AERE P2 X 0B RSh, s W=Mo W
KLETH—iR B4k (v8825.37,38, E III-6, 111-3), MEISEAGK A B(In V8s25.
36, B I1I-4), HETHNWNEE—&E; SHMAH KBHES. BWEESEDHE P g
FA: V8824.14 FyrhHEK, NI A RBAE S, WHBI A AR B ER, i LA —
EFE(E 11-29), V8825.35-36 WM P AMNTRIE BA —&E, WH L LESE &,
XERBTEER, BRETEME, UEBAFEENEEHREFE(E 1I1-10),

P, BEHE—REREN P WS BEAHBENRER, 2BEK, EHBERALS
BEsE (v8823.25, EII-14), KK UEBHHAERFZE, BREERNE XU
FRERIN SMEE R . Vv8823.23 (I 11-13), BHEIMEALEMW, WHKRK, &M 3.62mm; K
E IR FR AN I =R, SR A S S5 RHMERURT RE 0T , N IUET R EF ATE, X
FHMUBTRE o RIBEE AN AR EHH(ERITH E8R) ;bR NUbE—R,
A A E R EE 11-13),

P-M2: EABS—KEAEER, H M BHLERE. XEMNHER—-KEmER
P* f1—# M?%, & P(v8833.27, | Iv-8), 5 M\ M’ FH&E—FHL#IN., ZEEME
BEfh, RGN MAHEBTING ,, EEEEEN= 02— WHISNEIBERT M (5 E SR
BE)ZE, A—m/NF ORE M ERA R, = NI B AT LR B A S EER/NERE, %
ARz —R TREREIIMU, B~ TERNBEAN T  fErNEE R R A —HIRE/N
Yk, L EME R ESEHEE, ENTREENRED (B 1V-8), —F8MRNE
M*(Vv8828.18, & V-2), R~HR/AN, EAETH. TwHio, EEB. BIMHE. BH%E.
TP KEAEEHED2 "o WIMUBTBHENE—FFRENERE , ANE—HREEH.
& 0.7 mm RUNEE, % EE M T AR A B SN (B V-2),

L: BAS—BRAER, GFLTHRESEMESEMN, LT M BRESRSEE,

P, 3£57 Ko BATRBR, RERRABE =A%, TERIFEIFER=AE
B AR, HrAmueEREAR  HETRLEMENER. RAAEIING, BIRTSNG,
BERING R, BINEEMIESNTT  ARITRERT  HAMUES BR—HB RS
Mo f, HATEE 5 EEE £ 017, H SRBREENE A/ BEMNNE(TRRIK, RN
H—R(E 305%)E(E 47.7 %) BERRNMBRTE (5 22%). FHRIERRERN
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BWMESER.EIMNIGERENERNAHETHE, ANERAZRREMARK. HwESME
HEENAER(E V-5.6)

DRIRA (V8824.5, & 11-26 1 v8822.1, E 1I-6) RINEEMMEIGINT, REH
JE5E A V8823.2 WRTNMAGINT s FELBURAR(10%), Wt TH 7 B K
v8823.6 (|| 11-17), )R 7—11 BR=MFH, TRERENE E(E 1II-1),

BHEMBEMRERERREN Py, VE830.2 (B V-3), BN RO MR, BENlZeE
th, TR ARG B, HTRRBAR, LIAEE RS AR 2WNaishg, 5T
SMNAEER, GEIINARE. BINBREEMH, ERETEEARE. THRERWE TS,
MZEMBEHE R, V8828.1 (B V-1), BMfEE S V88302 kBMME. THEARKE, R
B %k, AN AR ATHBEME M EERE, mmEs G . REREEMH, #H
WiTo EWLMIUE—FIING, ZETHAFN THEREK, A —HERETHER
W, T TRESEREGHAE N V8829.2 (B V-4), b—REBEMIERAIME. TG
RHT S AR, TR Ut (e R B AR AT AMA BB L B BERTINARIR. RINBERERE,
TAHER, AEE, G LT Ko

PM,: HEARTHEES. HWEFLE—HREINVESR, VERSE P, &
M, #EH, P, WEH, MiBREZE, M, AIEEE &Ko

M,;. 3t 5 # (V8833.4, .18, .48, .49, 5T /KiH 26 B; V8825.2, NR7—11F),
EEELEK,IREEBE. WHEIMI%E, THRA. WETRAES, JFEE —RERE
BEAR—E, TR LmE(E 1V-3.6.7; EII-1),

FLth: 72 DP* {(X—# (V8823.19, JtME T 7 E)o th/h (0.64 X 1.22), K.
— RS RHM BT RERE 1 43 NSRRI, BRI EBEMRNAESN=Z202"c RA
SRR EW RS KT BRIk R A &, B ARE(E 11-12),

# DP' (V8832.14, PHEER KA 26 B): /(117 X 1.46), EARE(1.46 mm), FY
LB, ARO MR WHBHABERNFTERHHR, GHRETE 3R, RIKE. &
SMUBTEH Z B —EMERERREHE, KESTEHMEY, UUEBESEIEH ST,
BTN H— IR TS SRIM- IERE M , 7EMU S R I R 2 FFH- R (B TV-12),

DP; (Vv8824.1—3, JuMsTi 11 £ V8834.2, #H9¢Kig 28 BE; V8831.1, J§ kil
28 Bo B 11-20,21,22; B V-10,11): 5 Ochotona lagreli [y DP; 1RABML, BT b
JEEM AR, =M Z Rl AR DU BN R R R E=HEEFERTBW. &
R E B Ho

# DP, (v8827.4, )\ 15 B)5 Ochotona lagreli ) DP, R4, HEIG W H
(ZABERBE)HR. 7ERTHATE LgE —MnaoEEnsrt, MRS, Z2HEE
Wy Zz—0bBER. R LEAET R, AREREE, SIMEHSh R, A P, ARG
TR, B S T IRE(E 111-14),

Bt (REH) Alloptox sp.
@ VD)

A V8836.1—27, —7Z& L& P-M? (V8836.7); BTH—T&M L. P-M,



Bl b 4.7,11 B dlloptox gobiensis
Fig.11 Alloptox gobiensis from Beizuizigou levels 4, 7 and 11}
EkHEF4I 4 B (level 4) V8822; 1.7/ P:(Pxsin) V8822.11; 2.75 P* (Pdex) V8822.16; 3.7 P?
(P%sin) V8822.12; 4.7 M2 (M?sin) V8822,18; 5. Z& P, (Pssin) V8822.4; 6. 7 P, (Pysin)
V8822.1; 7.7/ P; (Pssin) V8822.3; 8.7 Ps(Pssin) V8822.2; 9.7 P, (Pidex) V8822.5; 10.
% Py BRb: (fragment of Pydex) V8822.6; 11.74 P, (Psin) V8822.7

Lt%F7E (level 7) V8823: 12. Z DP? (DPxin) V8823.19 BRI M AIE M (occlusal and
anterior views); 13, 75 P3 (Pdex) V8823.23 {{ZIREBMEEM (slightly worn); 14, A P?
(P*dex) V8823.25; 15.75 P* (P3dex) V8823.24; 16. 7= P, (Pysin) V8823,5; 17. REEZE Ps
(fragment of Pysin) V8823.6; 18.745 M,/M, (M,/M,dex) V8823.13; 19.2 M2(M3in V8823,28
E%FiH 11 B (level 11) V8824: 20.75 DP; (DPydex) V8824.2 BEIMMEEM (occlusal and
labial views); 21.75 DP, (DP,dex) V8824,3 IFHEMLBHEM (occlusal and labial views); 22.7%
DP, (DP,sin) V8824.1 M F/EEM (occlusal and labial views); 23.75 P* (P2dex)V§824.19;
24,7 P° (Pdex) V8824.18; 25.7 P, (Pysin) V8824.4; 26. Z P, (Pssin) V8824,5; 27, %
Py (Pysin) V8824.6; 28.75 P, (P,dex) V8824.8; 29.72 P* (Pisin) V8824.14; 3055 P (Pidex)

| V8824.15; 31.7 P? (Pisin) V824,13



I ANR7T—11RE, 14 2R I15ER dlloprox gobiensis
Fig.lll Alloptox gobiensis from Baquan levels 7—11, 14 and 15

ANRT—11 B (level 7—11) V8825: 1.7 P,—M; (P;—M;sin) V8825.2; 2.5 P; (Pydex) vsszs
14; 3.75 P2 (P2dex) V8825.38; 4.45 P? (P’dex) V8825.36; 5.7 P? (stm) V8825.35: 6.4
P2 (P2dex) V8825,37; 11.25151@7]@1%‘% 12 B 1® (left maxilla with I*—1%) V8825.33 EHE I (la-
bial view); 12.745 1¢ (I*dex) V8825,31; 13. 75 I* (I°dex) V8825.32 JEH @ H P (labial and

occlusal views
A 14 B (level 14) V8826: 7.4 P, (P,dex) Vsszﬁ.)z
ANBR 15 B (level 15) V8827 8./ P, (P;sin) V8827.2; 9.4 P, (P,dex) V8827.3; 10.%4 P?
(Psin) V8827.11; 14.45 DP, (DP,dex) V8827.4 IEMEHL (occlusal view)
(V8836 9): -—-5{'}75_ I, B’J—F _\Jjjﬁ‘% (V8836 1): 11, 4P39 % Ml R Mz B"JZE-Féiﬁ\
(Vv8836.14), 3M, 314, 21}, 4P%, 2P, 2P'/M!, 2M%,

BRERE ETR. AlEsT 28 Fo o

Hix P, WBhARKRERS LREEEMBRAR, BINEHR(VE836.5—6)H
PO BT PO BB M 4 R AR (B VI-10,11), : ’

P'. Btk Pl % P* (V8836.20, B VI-13), LAETHE, THHFL, ThiR. M¥
43 WISZ B4, SR R B o R N ETSNG ,, NBWRREENMES>Z—,
M TFER. WRISNEETEH Z A& — AT DR ER S, S NE R R RN,
WREEM, —ALTRISMU, B—ArTHENT, ATEERIMERSAT I, BT T
0.63 mm, FBMEREIMEN. EEHIMNEHRATNE—HBROBRENAE, ZAREE
MERREEAZEHR(E VI-13), 4 PY(V8836.21), # V8836.20 pEbiyR, BIEH
ZIEUE’WE[EI%%E(ﬁé&&%fﬁﬁd\ﬁrﬁE?@i%’tﬂﬁkﬂﬁﬁ%fiﬁbﬁ%, Ar TIRM-R S AR
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IV SOk 26 ERTEEHAN 26 1Y Alloprox gobiensis, 5i g REGH T K
HRARA AL Alloprox sp. Hok

Fig. IV Alloptox gobiensis from level 26 of Huangjiashuigou and Xihuangjiashuigou compared

with holotype from Tunggur and Alloprox sp. from Shuidonggou of Ningxia
Rk 26 B (Huangjiashuigou level 26) V8833; 1.7z P°-M? (P3-M%sin) V8833,22; 2. ZP,-
M, (P;-M,sin) V8833.1; 3.7 P;-M, (P;-M;sin) V8833.4; 4.4 P,-M, (P,-M,dex) V8833.7;
5.7 Py-M, (P,-M,sin) V8833.3; 6.7 M, (M,dex) V8833.49; 7. £ M, (M,sin) V8833.48;
8.75 P+-M? (P4-Midex) V8833.27; 9.7 P? (Pisin) V8833.35; 10.7 P? (Pisin) V8833.34;11.
#5 P* (Pidex) V8833.36
FEEkFAkify 26 B (Xihuangjiashuigou level 26) V8832: 12.75 DP*(DP4dex) V§832.14
Alloptox gobiensis }Mifi# /R (Tunggur, Nei Mongol): 13. Fi# (holotype) 75 Py-M, (P,-
M, dex), RV32130.1; 14.75 P>-M!' (P*-M'dex), RV32130.2
Alloptox sp. FTH R R KF# (Shuidonggou, Ningxia): 15. £ P,-M; (P,-M,sin),RV28007
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e / 8

BV YR 26 B (Ves2s), 28 E (V8829), SFEEH 26 B (V8830), JSkH 28
B (V8831), KK 28 E (V8834) MUTHF T1TIH (V8835) ) Alloprox gobiensis
Fig.V Alloptox gobiensis from Yehulijuanzigou level 26 (V8828), level 28(V8829); Jinjia-
liangnangou level 26 (V8830); Houtougou level 28(V8831); Huangjiashuigou level 28 (V8834)

and Duanbozixinggou (? level 28, V8835)

HIMEE T4 26 B (Yehulijuanzigou level 26) V8828: 1.77 Py (Pidex)V8828.1 IEHHE , EHE &G
Hi#l (Occlusal, bottom and posterior views); 2.7 M® (MZsin) V8828.18 BffEEih, H M /SH
#M (slightly worn, occlusal and posterior views)
42RPEH 26 B (Jinjialiangnangou level 26): 3. & P, (Pssin) V8830.2 2R ek (slightly
worn)

HAEE T4 28 B (Yehulijuanzigou level 28) V8829: 4.7 P, (Pysin) V8829.2; 5.45 Py(P,
dex) V8829.4; 6.47 P, (Pidex) V8829.5; 7.7 Py(Pisin) V8829.3, 8.7 P? (P%in)V8829.12;

9.7 P* (P%sin) V§829.13
53k 28 B (Houtougou level 28) V8831: 10.7/ DP, (DP,sin) V8831.1
#E¥ki4 28 B (Huangjiashuigou level 28) V8834: 11./ DP, (DP;sin) Vv8834.2
W REF15:4(28 B? ) (Duanbozixinggou ?level 28) V8835:12.75 P, (Pidex) V8835.2; 13. £
P, (P,dex) V8835.3 KM (bottom view); 14.7 P2 (P2dex) V8835.5

—Ar FRASMU, 5B —Ar FRTAI(E VI-12),

P, 7EREARESNE, SHEHATBRMNRA - Hh—KBEmERREg
# Py (V8836.11, E VI-4) WARHMESEF R MR V8830.2 XEMMA: & L/ T
7, FNRERTIBE R L Be bl T G RRT e AR, B IPmE s 2 /R, (A LHRIIMNE. BTN
WIASEE M, RBRAIMU, AR ETHAND, H/MIREAEREHE, REREME
RmEESN, B EREES,

M, KRNI RENB K. V8836.25 WM TR, AME B SMU G E I, 3
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inv

15

inv

B VI Adlloptox sp. -T2 V8836
Fig. VI Alloptox sp.from Taoziliang V8836

1.7 Py (Psdex) VB8836.13; 2.7 P;-M, (P,-M,dex) V8836.9; 3.5 P, (Pydex) V8836.2; 4.4
P, (P,sin) V8836.11 B pEnh (slightly worn); 5.7 M, (M,dex) V8836.27; 6. Z& M;(M;sin)
V8836.26; 7./ M, (M,sin) V8836.25; 8.7 P* (P2sin) V8836.18; 9.4 P? (P2dex)V8836,19;
10.75 P? (P2dex) V8836.5 JEEM (bottom view); 11.77 P? (Psin) V8836.6; 12.75 P*(P*dex)
V8836.21; 13. ZZ P* (P4sin) V8836.20 LR EEMh (slightly worn); 14, 7 P>-M? (P>-M%sin)
V8836.7; 15.47 I* (I*dex) V8836.15; 16.7% I’(I*sin) V8836.16
BERE; BHEREYE, LERENE. V8836.26 2ENEIENEE, BHhiBiRE
B MURIEH B RRE, MUK R TRMD. V8836.27 UEHMAME, NI
%, ISP BB VI-5.6.7) AR My AFHEEBARN M, BRELLH

BATHERALE Do
LRSS R

1. @iy tty Alloptox §9)AR

RO Allopror BHIRRA BRREARABEBEAMRMA, EFERITMESLBRIAHY
BANTRE, EEEHA, RANKREEENERAY (Coetficient of variation) &
BT —BrEE 2 EsE( = 10), AXERE ENUERTAONIZREERBT
ERERIMAERERN, RMNMBI—LEBMOEER EETFTREEKX, M
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FEREES SREMMBERER(THEERFMENR). BERETFRN P K
BN, e SRBMNARAERS LA R BRI, R bRITERET R AN
PRAERAE O B — N

BRI HR, BT RIRAR, FOE Alloptox FFFIERHIEMT: PP AR
BEIRTRE,, W F R AH BRS R R ZM, ZZAM LR A —RBRORTNE, Tk (L)
BRIET Mo Ps =A%, TRERINGEARS HAR, LRI K, RUlBEAR, UBEE
PR T HENER; —BRERNEIIMNG, BIRTINGR & iR e MR EsA T, R
BARGRWENAE, HREE; RENTHRK, ERUEE —RERERNE, D
Py TR ERERAE, R E, A —/ aT/ME, BTN BERE EMR MG T, THRERA
T, ZEBEMRERN P, EHITNGASHEMNRER, T/ERe5HE o

BAIN Alloptox RIEFIBEI X BRI Py WD, KEREZNHAREEN
AR E, BENMNEBIERSE DT,

Zfege (1978) HRABRFE KR HPFHtRy Alloprox minor RFBho Py T/ER
%, Hil v RN IR, (X —/TSME s BINBEME S B TITEESET P BRE (EENE
F, —REBRAOTERAL, FIIHELT M, BIEE).

B E(98 DB MBRWF IR PFHER Alloprox chinghaiensis IRSTAT
A. minor 1 A. gobiensis Z[H]; Py TR, R ENWE, (LE—EIME; BIAHE
FfmaESN G, REHAERNFREREE#R, ZBAEEM); TIHIRET M G
75 WAL T Py BTG, :

SH—HANFBERPhFTHR Alloprox #7A, BTHMEE K, Dawson (1961)
Y HITG Alloprox near A. gobiensiso HEJEVEFH Dawson WHRTEE, KX EE
fiEf: P* (LER—FIRE, BRI ANINEMH, N EBE— IR, Ps TR RER M
J&, B AN A (U B, B B R4K , R ANETSNG , BT BTSMNA #5312 RTINS a5 07, RS
FrrJEN s TRE, NIUJLETE,

TEHphF sy Alloptox anaroliensis (Unay, 1976) Mk/h, Ps TIE R X A
—MRIINAR S H—MREARTRTSNG; FTRBHREEMRMEAERT, FENALTE
Hffo

FEHTERRKRGE AT ETHe ity Alloptor sp. (Boule et Teilhard, 1928;
p- 96, tig.23A), K/NF1 Ps UBE RS 4. gobiensis {REEIE, BT ERBX B, 5
s AR, BN RTING BT A S RGNS, REITAER T TRRANE—&E, 5
A. gobiensis XBIETHERELE, Ms BEEE IV-15),

1970—1972 £, A HEMZBZIANRRHFHMHEZ EAFERAERTARLNES
E—HRXPhFHHENE=EHIRETAR/NEAIMNE, BEESHE E XK.
1981 4% Erbajeva #iRT Alloprox, 3E5E% A. gobiensis, MEREE, ANEEEN
Py 67 #; P-M; 1% 8 4, P* =#, 1988 £ Erbajeva fEMUMY “FrAERB L™ TEFFX
AW R R AR T A RS TE TR S A R O R AB T 4. gobien-
sis BURPAFIER:: “P; RIS E, IR (WREETREELE—EZE) FRNEERRRSH
B, EMNEE, NEANESTRE S "X E Erbajeva RHIRE P MURIE, BEMART
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mEEP, PP RERNANEIR, o0 F S E, A R —ENITNE, Bl =—
FER RPN Alloprox By P3 71 P* EBERESROMHEEAR LE2—HKN, THEEL
MBER W EZEFAMZER, BT A EARAE LM 8o B8 Erbajeva fU#R, B
BASFEE-EHEFENERN: 1) AOMHEN M; BEK, FHRARER(BL
Erbajeva 1981, & 155 1988, B 17 XA 1); 2) AOMBETI IR L 5T M,
X—FHEZE RO AR EE, BARE ERGRAR LRET M, W=/ (I
Erbajeva 1981, 86 1), ZEXFER TRITEREEMWIERE,

EENE T RO HRBRIUNFE LR 4. gobiensis iR, RHREHH
P; (T X, RITAATERLDKIRALE P EEBHIMELS 4. near 4. gobien-
sis ANELE Py IR E A. minor, A. chinghaiensis }; A. anatoliensis FEBRAH,
M5 A gobiensis AR, BEHRM 4. gobiensis {fy Ps BTG RIBERIREE I 1
W5 RRAOZET s UM SR G oM, BT R N5, BTG BE T 547 TRARNE R
HHERWE, A, BEHROBE LOTIIHESRT MM 82K, SELFE—
B, R, BELA Alloptoxr 1A% A. gobiensis BB AIFEN,

XRTEFERANWEARE: EFREADYN P HEEE, KrhaRK P PisiE
BRABR, ENHAINNE SR MRRORE, TAR— &R . XRFRHET RN Allop-
tox T—HM, BIFEINA A gobiensis TIIRSL, LT HEF ML RS, AT
BETRIOFAEIT N Alloptox sp.o

F 124 Alloprox EANFHHNUBBIEXNLE, R 2ERT Alloprox BRE ME
TR,

2. P, B P IBERELETR Alloptox MBS FRERLFTEEHENL

XL Alloprox WIFIFEM, A Ps WHEERN S RAE—EWENL, P th#H
YER, BTEEY L, RIVTERRNAR dlloptoxr MMEIHARS , (URE—H
BREE. :

P, ZEFLHXREBINEN A gobiensis MR AR 57 H Ps (G HFIH AT
B, eI HRENB R Y P R, MAT—WWNRSTESR, &
Alloptox ZFAIEMBKHERETREROER EIIMNINBEMZEEE, MNEN
EART R XEFHEERM AR ARENTRE, NEDBRAPFEER, T,
REMRNEM—FRSRPREEER. ET TARNEEREBEWHNELHEL
MBEHATFEE,

BEME(S)TEMI 4. chinghaiensis B, fKIE Py TR BT #E (RIASCHIRT
W ——EFE)NRE R AT RKE Alloptox 3AWH: —3K “P; BIRE. RN
REBMEMH7; 5—RKPs FIRMIR BTN REEK, BT, FHHE 4 gobiensis IAX)G
—%, FENFALMEHRRES P NTERENZAR FARNBRHER, LHA
HISMNA , AT R EIME, REERENT . MDBIRATERZE. AIEE S, B—4
BISMABIRARE Eif. BATNG: BERNEMIEE, NE— M IMNIRTER
MABEWREIRERET Adllopror WEBRERINRAR REEUMEER, A K
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BN AR TR ST MN6, TERFB, BRK—H5 A gobiensis HENMAHR
A M. BRI — R, B R TN T2, BR R AHELN R, B
B, RATAILIAG 4. gobiensis (AEFEREIEAE, 4TRSS S LAWY
#7 MN6-8,

%TFETPM Allopror sp, 5 P HHARVIT TR 4. gobiensis ¥, 10k
ERIBREIA Amebelodon H—Bt| T, Amebelodon {EILFEH IR AE Claren-
donian 1 Hemphillian, BT EHE/RY, HTHERETES, EFRAANENSA
EME % R MR RES, A, RRASE L AR TSEE AL, AT HE—51
THE, {E4KIE Alloprox sp. REHMERR Amebelodon HIHBL, T RIZAMH

AR THEE,

R B A LRI 2 B,
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ON ALLOPTOX (LAGOMORPHA, OCHOTONIDAE)
FROM THE MIDDLE MIOCENE OF TONGXIN, NINGXIA
HUI AUTONOMOUS REGION, CHINA

Wu Wenyu Ye Jie

(Insiitute of Vertebrate Paleontology and Paleoanthropology, Academia Sinica)

Zhu Baocheng
(Bureau of Geology, Ningxia Hui Autonomous Region)

Key words Tongxin (Ningxia); Middle Miocene; Alloptox; dental mor-
phology

Summary

Rather abundant sample of Alloptox, including skulls, maxillae, mandibles and
isolated teeth, was collected from the middle Miocene of Tongxin County, Ningxia
Hui Autonomous Region during the two field seasons in 1985 and 1986, when recon-
naissance and geological mapping of the middle Miocene in this region were conduc-
ted by a joint party of the Institute of Vertebrate Paleontology and Paleoanthropo-
logy, Academia Sinica (IVPP) and the Bureau of Geology, Ningxia Hui Autonomous
Region. The specimens came from 18 localities pertaining to 9 levels in a sequence
of middle Miocene fluviatile sediments with a thickness of ca. 200m. Except for the
specimens assigned to Alloptox sp. from locality Taoziliang, all are recognized as
Alloprox gobiensis. The present paper deals with only their dental morphology which
is probably phylogenetically significant. Altogether 327 specimens of Alloprox go-
biensis and 27 specimens of Alloptox sp. have been described. The text figures are
drawn by the authors and Mrs. Yang Mingwan. All teeth are presented as left ones,
the abbreviatd word “inv” is used under the figures of right teeth. All specimens
are stored in IVPP under the inventory number V8822-V8839. The authors are
much obliged to Prof. Qiu Zhanxiang for reading and correcting the English version

of this paper.

Ochotonidae Thomas, 1897
Alloptox Dawson, 1961
Alloptox gobiensis (Young, 1932)
(Figs. 11-V)

Holotype A right lower jaw with P;-M;, RV 32130.1.

Type locality About 15 li(=7.5km) south of the lamasery Bolok in Sum,
Tung Gur Basin, Nei Mongol. o
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Stratum typicum and age White soft marls intercalated between the red
basal clays and the white upper sands and sandstones (Platybelodon beds). Tungguri-
an, middle Miocene.

Referred material of Tongxin (arranged in localities and levels)

1. Beizuizigou level 4 (V8822.1-23): 6P;, 1P,, 1M,,, 2I%, 1P}, 5P, 2P'/M,
5M2, .

2. Beizuizigou level 7 (V8823.1-30):10P;,1P,,2M,,, S5I?, 1DP?, 3P?, 4P, 1P*/
M!, 3MZ \

3. Beizuizigou level 11(V8824.1-28):3DP,, 4P,, 2P,, 31, 2%, 3P%, 4P%, 4P*/M!,
SMZ,

4. Baquan level 7-11(V8825.1-50):8 mandibles with various number of cheek
teeth or incisor; 2 maxillae with incisor or various number of cheek teeth; 40 isola-
ted teeth: 61,, 1DP,, 9P,, 1P,, 61>, 1P, 4P%, 7P3, 4P*/M!, 1M?,

5. Baquan level 14 (V8826.1-11):1L,, 1P;, 4I?, 2P3, 3P*/M!.
6. Baquan level 15(V8827.1-19): 11,, 2P;, 1DP,, 1M,,, 5I*, 1P?, 3P%, 2P*/M!,
2M!, 1 right maxilla with P3-M%.

7. Huangjiashuigou level 26(V8833.1-50):18 mandibles with various number of
cheek teeth, sometimes with incisor; 11 maxillae with various number of cheek
teeth; 21 isolated teeth: 3I%,1I*, 3P%,3P%, 1P*/M!, 3M?, 2L,3P;, 2M,.

8. Xihuangjiashuigou level 26(V8832.1-20):2l,, trigonid of P;, 2P,, 3 M,/M,,
1%, 4P%, 1 frag. DP', 6P*/M".

9. Huangjiashuigou level 28 (V8834. 1-6):1L,, 1DP;, IM,,, 1I*, 1P*/M', IM?,

10. Duanbozixinggou,? level 28(V8835.1-10): 1I,, 2P,, 1I%, 1P?, 2P% 1P*/M',
M2, '

11. Simatai level 26(V8837.1-14): 1I,, 2I*, 3P%, 6P*/M!, IM?, 1 left maxilla
with P3-ML ]

12. Yehulijuanzigou level 26(lower sand bed) (V8828.1-19):1l,, 7P;, 1P,, 1M,
212, 118, 4P, 1M?, a left maxilla with P3-M.

13. Yehulijuanzigou level 28 (upper sand bed) (V8829. 1-17): a right mandible
with Po~M,; 1L, 5P, 1P,, 2%, 1%, 3P%, 3P*/M..

14. Jinjialiangnangou level 26 (V8830.1-19):1L, 5P,, IM,/M,, 3P, 2P%, 4P*/
M, 3MZ '

15. Houtougou level 28(V8831):1DP,.

16. ? Gunzilinggou level 26(=middle level of Beigou) (V8838.1-9):4 mandibles
with various number of cheek teeth, sometimes with incisor. 5 maxillae with P3-M?.

17. ? Gunzilinggou level 28 (=upper level of Beigou)(V8839): 1P*/M!.

Descriptions 1*: The shaft is strongly curved. On the anterior (dorsal) surface
is a wide and unsymmetrical V-shaped groove with its internal side much steeper
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than its external one. The enamel covers only the anterior face of the shaft and
slightly extends to the outside (fig. III-12).

I3: The shaft. is slightly backward curved, with rounded triangular cross-section,
medially flat with thin enamel, anteroexternal-and posteroexternally more curved
with slightly thicker enamel (fig. III-13).

P Two distinct deep anterior reentrant folds divide the tooth into three lobes.
The internal lobe is the largest one with an anterior acute or indistinct hook and
usually a shallow reentrant fold on its anterior wall. The middle and external lobes
are approximately equal. The morphology of the occlusal surface changes sometimes:
On V8824.14 the three lobes are approximately equal, the internal lobe is not hook-
shaped and a shallow fold present on the anterior wall of the middie lobe (fig. II-
29); On V8825.35-36 there is an additional shallow fold on the anterior wall of the
external lobe, one shallow fold or no fold on the internal lobe (figs. I1I-4,5). All
the folds persist constantly to the base of the shaft and the teeth are covered by
cement (fig. III-10).

P3 is characterized by the labially bulged anterior loph. The labial end of the
posterior loph acute or blunt (V8823.25, fig. 1I-14). A slightly worn tooth (V8823.23,
fig. 1I-13) with short shaft consists of external, middle and internal lobes which
are divided by two posteroexternally extended anterior folds: the internal anterior
fold is crescent-shaped-and larger than the external one. A hypostria is present, divid-
ing the internal lobe into anterior and posterior parts. A fold presents also on the
middle lobe internally. Both the hypostria and the fold on the middle lobe are filled

with cement.
A slightly worn P* and M? should be described here particularly.

The slightly worn P* from Huangjiashuigou level 26 is together with M! and M?
on a maxilla (V8833.27,fig. IV-8). It is formed by anterior and posterior lophs.
The hypostria extends anteroexternally into a quarter of the occlusal surface. Labial-
ly between the anterior and posterior lophs there is an externally opened elliptical
fossette, in which exist two small columns: an anterolabial and a posterolingual, they
are connected through wearing. A vestigial small column is present at the external end
of the posterior loph.

The M? from Yehulijuanzigou level 26 (V8828.18, fig. V-2) is small in size and
without root. The anterior loph is wider than the posterior one. The hypostria is of
two thirds of the tooth width. An unworn small column of 0.7mm high is present
labially in the open valley between the anterior and posterior lophs and disappears
downwards the tooth shaft.

I, begins at the level of talonid or trigonid of M,.

P,: Altogether 57 teeth, including isolated and those in the jaws, with rather
large morphological variation. The occlusal surface is mostly triangle-shaped. The me-
taconid is angular anteriorly, transversely expanded and angular laterally too, forming
a transversely elongated rhomboid. The anterointernal fold extends posteroexternally
at first, then bends pesterointernally; The anterior and posterior walls of the fold;
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are mostly parallel with each other. Two cement-filled anteroexternal folds are pre-
sent, the posterior one is deeper than the anterior one. The entoconid is long, pos-
terointernally rounded, normally with a deep (30.5%), or shallow(47.7%) lingual fold,
on 22% of the teeth this fold is absent. The enamel is distinctly thinner on the pos-
terior end and the anterior wall of the anterointernal fold, and the posterointernal
corner of the entoconid. The tooth shaft is covered by the cement (figs. V-5,6).

In a few P; the anterointernal fold extends differently: in V8824.5 and V8822.1
(figs. 11-26,6) it extends first posteroexternally, then turns to posteriorly, but its
interior wall is still somewhat posterointernally directed. In V8823.2 the anterointernal
fold is posteroexternally extended. In 10% of P, the anterior edge of the metaconid
is slightly rounded (figs. I1I-17, 1II-1).

Three slightly worn P; should be described particularly. On V8830.2 from Jinjia-~
liangnangou level 26 (fig. V-3) the anterior part of the entoconid is still unworn;
The metaconid is angular anteriorly and laterally, and transversely extended. Two an-
teroexternal folds are present, the anterior one is very shallow, the posterior one
deeper. The anterointernal fold extends posteriorly and persists constantly to the base
of the tooth. The internal fold in the entoconid is deep but becomes shallower down-
wards. V8828.1 from Yehulijuanzigou level 26 (fig. V-1): The metaconid is narrow
and rounded anteriorly but bcomes acute downwards. The anterointernal fold extends
posteriorly, at the base of the tooth it extends first posteroexternally and then pos-
teriorly. One anteroexternal fold is present above and two below on the tooth. The en-
toconid is long with a deep lingual fold persisting to the base of the shaft. V8829.2
from Yehulijuanzigou level 28(fig. V-4) is a slightly worn tooth of young indivi-
dual. The metaconid is angular anteriorly and laterally. Both anteroexternal folds are
well developed but the posterior one is even deeper. The anterointernal fold bends
posterointernally. The entoconid is long anteroposteriorly with a deep lingual fold. The
shaft becomes thicker downwards.

P,-M,: All are typical ochotonid pattern.

M;:Oval to kidney-shaped occlusal surface with labial side narrow, rounded and
posterior side grooved. The shaft becomes thicker downwards and curves backwards
(fig. 1V-3, 6,7; III-1).

DP?sin (V8823.19, Beizuizigou, level 7): The only one DP? is small (0.64 X
1.22) and low-crowned. A posteroexternally extended anterior fold divides the occlu-
sal surface into external and internal lobes, and persists to two thirds of the tooth
shaft. Two roots are present: the lingual one is long and thick; the labial one is
thin, extremely short and higher positioned (fig. I1-12, anterior view and occlusal
view).

DP*'dex (V8832.14, Xihuangjiashuigou, level 26): The tooth is small (1.17 X 1.46),
slightly worn and very low-crowned (1.46mm), formed by two lophs with approxi-
mate width. The hypostria is not observable because of the loss of the inner part. A
small oval-shaped enamel column is present labially between two lophs and separated
from them by a U-shaped fold. The column is anterointernally connected to the pos-
terior wall of the anterior loph with an enamel “bridge”, externally it merges down-
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wards into the posterior loph (fig. IV-12).

DP, (V8824.1-3 from Beizuizigou level 11; V8834.2 from Huangjiashuigou level
28;V8831.1 from Houtougou level 28): This tooth is morphologically similar to that
of Ochotona lagreli, formed by three anteroposteriorly followed lophs connected lon-
gitudinally with a narrow enamel bridge. The third loph is longer lingually than la-
bially. The roots have been broken away (figs. 11-20,21,22; V-11).

DP,dex (V8827.4, Baquan level 15):similar to that of Ochotona lagreli, it con-
sists of two anteroposteriorly followed lophs (trigonid and talonid) and is wider be-
low than above. An unworn, transversely extended accessory loph is situated in front
of the upper part of the trigonid and disappears downwards at one fourth height
of the tooth. The posterior wall of the trigonid is posteriorly directed in V-shape.
The trigonid is higher than the talonid. The tooth roots are broken away.

Alloptox sp.
(fig. VD)

Material V8836.1-27: a left maxilla with P*-M? (V8836.7); I, and P;-M, per-
taining to a lower dentition (V8836.9); Anterior part of a pair of lower jaws with
I, (V8836.1); 11,, 4P,, a left lower jaw with M,-M, (V8836.14), 3M,, 312, 2I%, 4P,
2P, 2P/ M, 2M-

Locality and horizon Taoziliang; Stratigraphically perhaps higher than level
28.

Description Emphasis is placed on the P?, slightly worn P%, P; and M;.

P? is rather wide. Two specimens are morphologically similar to those from oth-
er localities whereas the other two (V8836.5-6) possess two rather deep folds ante-
riorly on the inner lobe (figs. VI-10, 11).

P* It is wider below than above and without roots. The inner occlusal surface is
slightly worn and the outer unworn. The hypostria extends anteroexternally, ending
at one fourth width of the occlusal surface, but getting deeper into the tooth down-
wards. Two small enamel columns are present within the labially opened oval-shaped
fossette between the anterior and posterior lophs. The anteroexternal one is visible on
the external wall of the tooth but disappears at a depth of 0.63mm downwards; the
other one is posterointernally situated. At the outer end of the posterior loph there
is another distinct small enamel cusp which would be away with slight wear (fig.
VI-13). V8836.21, P'dex., well worn, the oval-shaped fossette has disappeared with
worn and the small enamel columns become two elongated enamel rings situated in
the outer part of the posterior loph (fig. VI-12).

P;: All specimens present here are as a whole morphologically identical with the
specimens from other localities of lower levels. One of them (V8836.11, fig VI-4) is
slightly worn and is similar to V8830.2 (Jinjialiangnangou level 26) but the anterior
anteroexternal fold is absent, the anterointernal fold extends at first posteriorly and
then turns externally, at the base of the tooth it turns slightly internally.  Except
for this juvenile individual all P, of adult individual are embedded in cement (figs.
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VI-1,2,3).

M;: These three isolated teeth are quite different from each other in occlusal out-
line: subrectangle, rightangular trapezium and subkidney respectively, but always
labially rounded and narrow. They are especially characterized by the greater length:
width ratio than that of other specimens from other localities of lower levels (Table

.
Comparison and discussion

1. The species assignment of the Alloptox from Tongxin

Although the Alloptox from Tongxin displays a rather large variation range both
in morphology and dimensions due probably to the individual variation and the
different stage of wear, all specimens except those from locality Taoziliang are refer-
red to one species. The specimens from Taoziliang are assigned to a separate form
mainly because of the different morphology of P?, the greater length: width ratio
and smaller size of M; (Table 1).

The features of the species from localities other than Taoziliang are as follows:
P? possesses two deep anterior reentrant folds dividing the tooth into three distinct
lobes, and an additional shallow anterointernal reentrant fold is present on the
inner lobe. The lower incisor (I,) begins at M,. The P; is triangle-shaped.
Its metaconid is mostly angular anteriorly and laterally, transversely broadened,
forming a laterally extended rhomboid. Usually two anteroexternal cement-filled
folds are present, the anterior one is shallower. The anterointernal fold extends at
first posteroexternally, then bends posterointernally. The entoconid is long with
rounded thinenameled posterointernal corner; an internal fold of different depths is
usually present on its inner wall. On a few P; the metaconid is narrow, or rounded
anteriorly, or with single anteroexternal fold, or the antercinternal fold extends pos-
teriorly or posteroexternally, or with no fold on the inner wall of the entoconid.
On an early stage of wear the anterointernal fold extends posteriorly and the meta-
conid rounded anteriorly. '

All known species of Alloptox were established mainly on the morphology of
P;. According to the original descriptions as well as our observation the characters
of various species are summarized as follows.

Alloptox minor Li (1978) from middle Miocene of Lantian is small-sized. The
metaconid of P; is narrow, rounded anteriorly and interiorly, with only one antero-
external fold. The anterointernal fold extends posteriorly. The lower incisor (I,)
begins at the talonid of P, (As the present authors observed; the lower incisor on
the other mandible from Koujiacun begins at the trigonid of M, instead of P,),

The traits of A. chinghaiensis (Li and Qiu, 1981) from middle Miocene of
Qinghai are: Between A. minor and A. gobiensis in size; The metaconid of P; is nar-
row, rounded anterior-and interiorly, with single anteroexternal fold. The anterointer-
nal fold extends at first posteroexternally, then bends posterointernally. The lower in-
cisor begins anterior to the trigonid of M;. The mental foramen is situated anterior
to Pj, )
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Alloptox near A. gobiensis from middle Miocene of Tunggur (Dawson, 1961)
is characterized by the larger size than A. gobiensis. However the present authors
hold the view that it is also characterized by the P? which possesses only one ante-
rior reentrant fold dividing the tooth shaft into two lobes, and with an accessory
shallow anterointernal fold on the inner lobe.

Alloptox anatoliensis from middle Miocene of Anatolia (Unay, 1976): Small in
size. The metaconid oh P; possesses single anter oexternal fold, sometimes with one
more very shallow anterior anteroexternal fold. The anterointernal fold extends pos-
teriorly or slightly bends posterointernally. The posterointernal corner of the entoco-
nid is almost rectangular.

Alloptox sp. probably from late Miocene of Shuidongou, Ningxia province
(Boule et Teilhard, 1928, p. 96, fig. 23A) is morphologically and dimensionally
close to A. gobiensis in P; but with much more developed cement and lower length:
width ratio of M; (fig. IV-15).

Apart from the above-mentioned species Erbajeva (1981, 1988) described abundant
specimens from middle Miocene micromammal VYaan-Tosorofi fauna of Mongolia,
whicn she assigned to A. gobiensis. Judging from the description and text-figures,
the morphology and size of P; and P? are similar to the specimens from type locali-
‘ty as well as those of Tongxin, but with wider and shorter M; and with I, begin-
ning at the trigonid of M, (Erbajeva, 1981, p. 86). Because of the insufficient des-
cription and wanting of comparison specimens we prefer not to discuss the problem
in detail and keep Erbajeva’s assignment temporarily.

The first described species Alloptox gobiensis was collected from middle Mio-
cene of Tunggur, Nei Mongol (Young, 1932), based on which Dawson (1961) coined
the genus Alloprox. Young did not assign a holotype for his new species and Dawson
did not appoint the genotype for Alloptox either. However, Li (1978, pp 143—145)
mentioned the material described by Young (including a pair of lower jaws and a
right upper jaw which belong to one individual) as the holotype of 4. gobiensis and
this species as genotype, but with no inventory number. These specimens are now
given IVPP inventory number RV32130.1—3.

The sample from Tongxin other than locality Taoziliang is identical with Allop-
tox gobiensis in the morphology and size of P;, the length: width ratio of M; as
well as the beginning of I, at the level of M;. There should be no problem to refer
the Tongxin form to Alloptox gobiensis.

The P? of Taoziliang is on an average wider and morphologically more compli-
cated. Jt is considered that the Taoziliang’s Allopzox could be already a new species,
or it might be in the process of speciation from A. gobiensis. We refer it here tem-
porarily to Alloptox sp.

Table 1 and 2 show the measurements and mandible morphology of the various

species of Alloprox.
2. Evolutionary trend of P; and P* of Alloptox

The considerally large number of specimens (57 P;) has enabled us to have a
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comprehensive view on the P; morphology of Alloptox gobiensis. The comparison of
the various species of Alloptox demonstrates that the main difference of P; among spe-
cies are: the size, the contour of metaconid, the number and depth of anteroexternal
fold, the extension direction of the anterointernal fold. These features are rather
stable in most P; of Tongxin, while distinct variations exist only on a few speci-
mens. The above-mentioned features therefore can undoubtedly be considered as the
criteria in the classification of Alloprox at the species level.

While studying 4. chinghaiensis, Qiu and Li (1981), based on the morpho-
logy of the anterior end of metaconid and of the anterointernal fold,already divided
Alloptox into two groups. Group I, with P; anteriorly rounded and its anterointern-
al fold extending far posteriorly; Group II, with P; anteriorly angular and its
anterointernal fold extending posterointernally. A. gobiensis was referred by them to
group II. ,

Most P; of Tongxin’s A. gobiensis possess an anteriorly angular, transversely
extended rhomboid-shaped metaconid with two anteroexternal folds and the anteroin-
ternal fold extending posteroexternally at first, then bending posteriorly. Only a few
P; possess narrow, anteriorly rounded metaconid with single anteroexternal fold K and
posteriorly extending anterointernal fold.

From the foregoing we infer that the simpler, narrow and anteriorly rounded
metaconid with single anteroexternal fold and the posteriorly extended anterointernal
fold are primitive characters of Alloptox; while the more complicated, anteriorly
angular and transversely extended rhomboid-shaped metaconid with two anteroexter-
nal folds and the posterointernally bent anterointernal fold are advanced or derived
characters. It 1s suggested that the morphology of the metaconid be closely related to
that of the anterointernal fold; the complication and transverse extension of the meta-
conid cause corresponding morphological modification of P>. We have noticed that
a few P; of Tongxin’s specimens keep more primitive characters and some P; possess
mixed features of primitive and derived characters. Such phenomena are as a matter
of fact, universally observed in a population. We have described above a P; (V8828.1)
from Yehulijuanzigou level 26. It seems that characters present on the top occlusal
surface are primitive ones and those observed at the tooth base are advanced.

Only a few specimens of P? have been recovered and -they are limited to A. near
A. gobiensis from Tunggur, A. gobiensis and A. 5P. from Tongxin, A. gobiensis
from Yaan-Tosoroil. The P? of A. near A. gobiensis possesses only two lobes. 4. go-
biensis of Tongxin and Ynan-Tonoroii possesses three lobes. The ‘inner lobe on most of
P? from Tongxin is hook-shaped with its anterior end sligiltly bending externally,
therefore more close to P in morphology. It is probably an advanced character. The
P2of A. sP- from Taoziliang is more complicated as we described above. As we know
that P> comes into contact with the metaconid of P; when the upper cheek teeth oc-
clude with the lower ones. It is reasonable to infer that the morphology of P? must
have changed adaptively to the corresponding P, especially its metaconid, that is, the
presence of two anterior reentrants and the complexity of internal lobe on P? of Tao-
ziliang is an adaptation to the transversely extended and anteriorly angular metaco-
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nid with double anteroexternal folds. Such changes are of significance for more effec-

tive mastication.

A speculation about the evolutionary trend of P* and P; of Allopzox is given as

follows:

1. The P; of the most primitive species of Alloptox may possesses round-head-

ed and narrow metaconid.

2. Due to the dominant transverse masticatory movement a transversely extend-
ed but still round-headed metaconid is developed with initial enamel differentiation

in thickness.

3. Some well-adaptable species developed even wider metaconid with two antero-
external folds, more differentiated enamel——thicker at the anterior end, forming an-

teriorly angular metaconid.

4. Corresponding to the morphological change of the metaconid, the extension
of the anterointernal fold changed to be posterointernal and the P? becomes wider

and more complicated.
3. The geological age of Alloptox gobiensis

The holotype of Alloprox gobiensis was recovered in the bed directly under the
Platybelodon-bed of Tunggur without any associated mammals. The excavation car-
ried out by Qiu and colleagues of IVPP in 1986 recovered abundant micromammals,
including A. gobiensis, from Platybelodon-bed which was thought to be Tunggurian
in age, comparable with the European land mammal unit MN 7—8 (Qiu Zhuding
1988, Qiu Zhanxiang ez al. 1988). The micromammal fauna from the third bed of
VYnan-Togoroii, in which A. gobiensis is included, was considered by DBanamrapos et
al. (1975) to be comparable with that of Capni6ynakckun Formation, and similar to
the Tunggur fauna.

Studies on the associated macromammals of Tongxin indicate that Alloptox go-
biensis could appear prior to Tunggurian (MN 7-—8). Pliopithecus 'sp. (Qiu and
Guan 1986) and Kubanochoerus lantienensis (Qiu et al., 1988) from Maerzuizigou
(=Beizuizigou level 14), Percrocuta primordialis (Qiu et al. 1988) from Maerzui-
zigou and Yinziling (=Beizuizigou level 14) and Platybelodon tongxinensis (Ye ez
al. 1986) from Dingjiaergou (=Beizuizigou level 14), Shataigou (level 19), Yuetai-
zi (level 19) suggest that the lower levels in the studied area of Tongxin be probab-
ly MN 6 in age. As to the ages of the upper levels (levels 20—28) we prefer to
leave it open before the result of the studies on the associated mammals are available.
However it can now be accepted that the existence of A. gobiensis last probsbly
from MN 6 to MNS.

The P? of Alloptox sp. from locality Taoziliang is morphologically more compli-
cated, namely, more advanced. The associated fossil is only a tusk segment of
Amebelodon which occurs in Clarendonian and Hemphillian in North America, thac is,
later than Tunggurian. The geological background of this locality is still unclear.



