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1992 F£10 B ) . VERTEBRATA PALASIATICA figs. 1—3, pls.1—1V

S R A 2 22 538 IR X chiff
Ft ek PR RHL A
¥ ¥ ¥

(hER RS 5H ALHER
R NEH LEEEA CREEE WE  HREERE

A B # E

A ITM 52 MK BB LB T A L RBKE, (Parasminthus asiae-oentra-
lis), RHEIBE (P. rangingoli) /NEIFRE, (P. parvulus), WK XBEFE (Gobiosminthus
giui gen. et sp. nov.), ? REPRBAER (Gobiosminthus sp.) FBEEREEE (Shamos-
pinihus songi gen. et sp. nov.) 3[R 6 Fho MEINMEAHORAEFNMNALES REF
H=LRBERNARERRUREHAAEE 5 R MM —EE AL TN E R M
Ro

1987 3k, PEMEE S B HAWER& B ZN", REPERERNEESEE2M0
BRI b PN R i AL B TR S 2 R S B BRI, AT T 1N A B AR AR, B
W, PR R IR RIR B A, B IHLET 236 24 10 w4, Mk K BRIRE
£, AREME BXENEAIIWIRE. AXREXRMBBERCAWRE (HhthEd
1978 SE£FrRDBEIRA )o

B2 BRI XA TR B A R E I 40 A8, K E—EURL
B RRARENDRESAZESENIRY, EEETEX. XENWAIMLEE
BRIT 1977 48, 1978 FErhER 2 & E #esh Y 5 0 A KBTI — B SMNA T 8
AFHNIRRIRE, RATRENMAE (HER, 1982), FHEHREHE RFES,
1984) Filt BRI, 1985a), MEF R (HE, 1985b)RIR K (FHERF,1986,1987)
BT I BER, B H RO TP #T T o

1978 SEREFSN AR, DM RER AL, AR SR T TOBNEH. A THELAH
BHNAREERANN PEFERETEZEARLEEN 10 ZXTAEK, KE.
ArE R RATE S T 8 A RGEATREE , IR R R RIL AT o (H A BT 52 Ak Bk .2
&, LK B W, FVRANMANGEEELEFRANAS, BB SEARE, BAE
HiE, REMM, AT SRR, KX ALE 8 MRS AR, HERREF

* BMARZEOARE: BEBAPTEYHARNBERAERBES; XREAFEEMTRFTIRER

- O PEREREEEDY SEASTARNEAA, BERUNNE; TRERBRELRY ~RUER
H.OEERRREMRIRF 0B A,
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HIELL UTL, IR BB B2 /R (Ulantatal) HIX, WM IEHA, BT HRES
EEEHELE, R —ERATIMRE RS, REEFOHH A (UTLL, UTL2 f1UTLS)
LREEBRAR IR Z Yo

EFINTIED, BE T TERKEBEBRT = ROKIE; EEARRIES,
“HEHEFREERN EREEEA, BEEEEERENERE, SEZFETT LR
L, R T EE KB EHREERD ], REBRESEMT RIS RT EEZ
EEENE T BRIMAY € BATMEB BARA ;s th b, RFAZE L LA RA IR, EEEL—HR
o

s R éb iﬂiﬁ

;i B Rodentia Bowdich, 1821
HBtB ¥t Zapodidae Coues, 1875
2B B Parasminthus Bohlin, 1946

ZEAFH (Bohlin,1946) MRYEH M 7 M SR BEdT T {3 BT L HAM BT &, B
FEIANF—PWRIER. A EBEA/NRIBKR . TIRREEEMT MEARYIH TLL
FEREo AERBEMABAMR, HIRANMFOEFIEEER/D L, F—FSHIRAFRRHE
REERD, MAEREHNER E: FE M WEBREELERRRFEERE, M* I
EH o XRTRBBERE, %R MpORAR G2 B R & AR B T A
IR ANFIFR S IO/NIRRBR R, EITTRRTIZE S, M G RERRT . GER G
FHE, M Rl 2 K548, M1 M £R 3R 4 M,

b EBR Parasminthus asiae-centralis Bohlin, 1946
(ER 1,115 Bk 11,125 1)

FE UTL3.BAAR M4 4 (V10131.1—4);M;1 4~ (V10131.5), UTL 4a.Ba4~
Wy P11 AN (V10132.1); M4 4~ (V10132.2—5); M23 A (V10132.6—8); M1 A (V
10132.9); M,5 4~ (V10132.10—14); M,5 4 (V10132.15—19); M,1 /> (V10132.20),
UTL4b: —BRIFNE LSS WE S P—M! (V10133); AN P33 A (V10133.1—3);
M9 4 (V10133.4—22); M35 A (V10133.23—27); M?15 4 (V10133.28—42); M8
A~ (V10133.43—50); M,13 (V10133.51—63); M;10 4~ (V10133.64—73), UTL 6.
M?1 4~ (V10134), UTL7a2. P14 (V10135.1); M5 A~ (V10135.2—6); M5 4 (V
10135.7—11); M2 4~ (V10135.12—13); M,5 4 (V10135.14—18), UTL7b. —%4
R REREIE P-M (V10136); —ZETEER S & M-M; (V10136.1); A1
M!5 A~ (V10136.2—6); M?3 4~ (V10136.7—9); M38/|\.(V10136.10—17); M,5 NV
10136.18—22); M,4 4~ (V10136.23—26); M;15 4 (V10136.27—41), UTLSb. —7%&
TEE WG M-M, (V10137); 34 fg M2 4~ (V10137.1—2); M?2 4~ (10137.3—
4); M,1 4 (V10137.5); M;l 4~ (V10137.6),

MITREE MARBRKRH—ME J%ﬁ(EUEE’JWABﬁJv’:%ﬂtTls%%)O M )5
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RERELFEERRLEREEL SRRSO —%, RUESREHEERE M B2 K%
BEFORAGE=S2—, RUEE 1 ERTL. AIHEARR 4 MARNRALSE=
D2 TLEA% 3 MEE 3 RE 4 BIERE.

itk HEIBREX A, PWRE R Z R EE 4—5 irk, 7—8 M,
HbRETRENEERER. XRENSTH L2EE/RIBEXIRET 4 ME3IF 100 24
AT, AT SRHE ERERT ERASERR, Rt LER ETWERE S RIS R A
o

PN B RS BT 1 TR RS L I R B Ko B LA — R RUEESHRIRERATER), &
KA T F R REISIMUGKEE V10136 SHRA LRI UERRERE, RKSHHRALTET
A L BR XM F O IERAR A L R BORFERT S, (HUREERIN, HREESERIND. BRikR
AN BE EE—LREENE, NTWRNENRERNEMERT, SRRz EU—LEFHY
W TF. XEWEEANARSEREE, £2—EBME, b 55X LB E,

F1 ST EWMBELLETIRRCEL: 2X)
Table 1 Measurements of the upper tooth-row of Parasminthus

asiae-centralis (in mm)

¥ P4 R M!? M:2 » M3
P+-M:| Pe-M? M!-M?
ke kK | B | k¥ | 0% | 0k . | k¥ | =

V10133 2.45 0.75 0.80 1.75 1.50
V10136 | 3.75 2.30 3.10 | 0.75 0.80 1.70 1.55 1.55 1.45
T. b. 593b| 4.20 2.30 3.40 | 0.70 0.85 1.70 1.70 1.65 1.60 1.20 1.30

#E: T.b. 593b &L IUAEH AT RO U B BB RO IE ZURR A, B3 Bl B o

M! BERR AT, KRS KT Ho7E V10136 Stk FIEERE T/, (A4 V10133 &
FRA, FEE X RS THIEE, KB Tk, iERT. ETRETREEESEZ, HA
R, BRARLAERN L HLATRRE R, TR ERER—ARDIRAH
EREA S (an V10133.4)80E( V10133.13), FE—EEiRAh(m V10133.5)hBEaHE
RGBT G E . BRRITBEEK, EEMEFEIIIA, ERESHEEEE)F
FUBTEE , BURH S8R TT(m V10133.10), X5 S KR HHIRA—; BrRAK (Vv
10133.15) R ARRTE B A M T (RIS, (B H R TERR F IR EE ; RAPRA (Jn V10133,
V10132,5 %), FRATEEM, RIFEK; BENBIFE (V10133.5) FHARHTE S5aTHRET
WAL, FEREE 1, RPEER (Sinosminthus) M' B, LRZFEIAIRT RN
BIREE, RENALYE, SERNEZHAHEET. RREEHSMRMELRES
o BURE Ko WHELLEGEN, BRBISNEHRE. DHERE, BHRLHEBEF LMY
B%, LESEEMER, IR AFHEB UAPHER REWERFESEE MR
R RGBT A B ESNEEE. BRIOBRFA/MAGTER, W MNMEFI LR M,
JERY S EHERE, MAELMANTFED, ES5RBEREN, LA SRATEHEERN.
(FRRE BN RRREE R AR ERE I 20

R hHEMEERFERIMULSER 4 MEERAR, NP AEAOMBTIME, BTE
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F2 SEZMR M BFERERRRBEHHRENHER
Table 2 Connection of metaloph in Ml in specimens of Parasminthus

asiae-centralis from Ulantatal

UTL
oA S
43 4b 7a 7b 8b

PRAE 4 20 5 6 2 37
BRETRHRLY
“EEZ%QEE 25% 459, 80% 100% 549
VR

%‘%ﬁﬁ 75% 55% 209 1009 46%

RIE MK, A RIRTBETRBE , BN R AR MORTRE R B b T IRRBRE L, Eh
F R, B BRI R 8 5 R AR R T TR, R B 2R IR BB 1T

% RSN, M EEHMS ERES, WESEEE LTSN, bEEEREN
fitlo Xim, V10132.2 BHRAR, FALH R SHT RSB, (BN, RE LA
R EEA AR SR , € BRI R 2 MR A MO . B, V101353 &
FRA, SRR O S B BT A R, AR R S S B . B RITh S — i ER— A
K80

M R B R TFREORES o BB TFRE, BA b 5 R 8 S B 8E TR0
B, BE—HRARBREEFHEN, ©5 M AEBET: —SRARKRELRY, W
V10132.6 &, WEARTIRTARZ HH FR . RS RITRGERIFA 5. E5
— ST LB 1 TRIRE 1,40 V10136, TR A S F AR B E, WES 1 887
RIBFIRTA, SHARR, S S B A DFEBTAMERE, MR, FRRAQES I 55,
n V101327 %, BAIMTPLATFALES U ARENE, FH I R EREERAT
BT S HOLL B3R 30 (T, TIREUSE U MOISMER, B RS RAeT R BRE, %
B SWARBEREDBEEN. HRAENERERE M th RS .

M SRIFEIt B EER R EERIES K P AERARR, LEAR KA. HTRE

%3 STEIER M HRHE N ZERARERE PR SHLLES]
Table 3 Developmental condition of protoloph 1l of M2 in specimens of

Parasminthus asiae-centralis from Ulantatal

B A BRH BB AR B REHR £ BRERREA
UTL4a 3 67% 339 ,

UTL4b 5 20% 40% 40%
UTLS6 1 1009%

UTL7a 5 20% 209% 60%

UTL 7b 4 25% 25% 50%

UTL 8b : 2 509% . 509%

Bir 20 359, 259 ) 409
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BEAR, HEAKDS FHREBRESNED =A%, FREESM, o V10133.30,
B ARG AEREEARBA, I VI0133.28 &, FAK, SEFHNITAS. B8
REE, EELBEATEE. NEE, MRITKIEIE, BRSO RES ST,
V10133.32 F1 V10133.33 EFALE, BHEFEEMELSEHA, I VI10133.36 %, BT
EFERMNEEERRRELAEBEE, BERTBIRARGNREA, HhEo8RA
W V10133.31, HABHAF . KESHABEEHNE, HOEOR Fth, 0 V
10132.9, %, th B #eih B R, A-BIARA, 0 V10133.36, (NZEEMBRBH AL
ERG. B —BEREE, BHEANBRA, I VI0136.12, hEMBRAES. Fii
VG 3R, AR B R B, BRIBEMR K, . EENEHE=E4E
R,
®4 SUBERNHGEHRROTEIMNRCER: BkK)

Table 4 Measurements of the lower tooth-row of Parasminthus

asiae-centralis from Ulantatal (in mm)

M, M, M,

HA BAS | Mi-M, | Mi-M, | M-M,
- S x5 S ki S ki

UTL7b V10136.1 4.80 3.50 3.10 1.75 1.20 1.60 | 1.20 1.35 1.10
UTL8b V10137 5.35 3.75 3.50 1.85 1.25 1.90 1.40 1.65 1.40

M, HRTE R BRI TE, DN ERERAME E TRERETRERER, TREET
NREEENHEE, TERLRENNME, REERKKERRIET L, hEBRREE
%o 7T EIRTIRRZ EA RN, $F LRI, FRZ MR RS, W
B, PR TR . TAMSESTERRNEIMIME, REMMREN. THEH
B, THE-REREE, I V10136.18 0 V10136.20 &, MM, B ThREEMNEF K
Wia%, 5 Tt RIEE, BRELRA, I V10133.49, TR, MRENITH
Ho BWAEIMUERE, mMAMAEREER. TARS TRERAEHERRTRE
Io TRREBETTRELE. BT TRERBMES, REFEHNEMAEEM. TRA
RREEBHEABRER, NTTRREBENTRLEREL, EEERATHTT
G5 T RRIEE R AR E, 58 T /5 M FR .

M, REF. BERATRERITEMTERS B E TR HEE, o B R+
o FERATRERMNEMTERD N SEZTHLAENIEEE, RELTEESD
BHR VR U, FTERREBEMTHENAEERASA5X: L. TRREERLE,
HNABE TN, FhER:2. TEREERE, ANBH TN, THhHER; 3. THRR
FESTRRENEERRTESE I, TRENRE 4 TREEESTHERIL; 5. F
REREE, TRREERRBTHE. XTX 5 MERMEF G PR SO L& S
M, BEAR AR Mo TREZHERS TRARERMEE, HIHERS,

M; tb M, N BBIRESZEEFRREREE M AAESET THEREREFGEETER
REBHE), TRREBRIREHERBR T RE AT FTRELFETHRMTERS
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30 %

%5 SHTEEE M HTRAERSTPHHRERL

Table 5 Developmental condition of the posterior arm of protoconid and"mesolophid

of m, in specimens of Parasminthus asiae-centralis from Ulantatal

THREEARBTREFEERSL TE%E%ET—FEQ&E‘%ET THhEHE TR
b AR W, T | THNET JERIEWE " REBR
¥ hum | EmTRE | FALE L gy
UTL4a 5 2195 209% 40% 20%
UTL4b 13 239, 159 319 89% 239
UTL7a 5 209% 202 409, 209,
UTL7b 5 209 20% 409, 209
UTLSb 50% 50%
=it 30 239 179% 369, 7% 17%
%6 QuERRNPTRBENANTHEURE A 2K)
"Table 6 Measurements of the isclated teeth of Parasminthus asiae-centralis
frem Ulantatal (in mm)
& &
Fth FRAR
B | EREE WHEE | TRAR O | EREHE TREE |ERRE
P+ 0.93 0.95—0.90 0.0274 0.03 0.93 0.95—0.90 0.0274. 0.03 5
M? 1.65 2.05—1.55 0.1301 0.08 1.43 1.80—1.25 0.1308 0.09 35
M? 1.56 1.75—1.50 0.0803 0.05 1.36 1.55—1.25 0.0990 0.07 19
M3 1.31 1.45—1.20 0.0722 0.06 1.28 1.40—1.15 0.0707 0.06 24
M, 1.71 2.00—1.55 0.1530 0.09 1.20 1.40—1.10 0.0888 0.07 74
M, 1.65 1.80—1.50 0.0855 0.05 1.21 1.40—1.10 0.0843 0.07 28
M, 1.60 1.85—1.35 0.1488 0.09 1.25 1.45—1.00 0.10‘18 0.08 28
®71 SXEERNGTRIMELN M 0 M KiiigR
Table 7 Roots of M! and M? in specimens of Parasminthus
asiae—centralis from Ulantatal
# I=4 PRAEL 3 B 3 1R 4 RiT R 418
UTL4a 5 1009
UTL4b 17 309, 359, 359,
UTL6 1 1009
UTL7a 7 1009
UTL7b 3 33¢; 67%
UTLS8b 1 1009
=it 34 189, 189 64%

BRI ZE P AR i, B TR 05 TR % 2 I 7 8 U AR 3 A BRI A
LR B 7 AN FERE RGO P ORGER, M3 R, TEHIESENE

M, M' A1 M BURFER, MEERERER, ARRRE -5 R, ArOXBaR

A UIRE, H R REBNAERES W E LI, FRNZE SRR RII¥T—
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i AL L 3 R, Hgrh I B R BT el 3 AR 4 MRS, S — RN A 4 Ko
| g ERFE,ERNIEARSH SRR RS R, AR AN B
HAEARINE R, I M EHHRAD, GREBLERRLBERE, iz
HARFR AR, RIS A, AR A BRE WA SRES, Xin, M? £
A BRI, L ZBE R, ERAEENTEE 2, B—4E0E2. &
fm, M, ZESHTFRAD (T. b. 5692),F iM% TS ERE FEABEME, XK
ERZEETREAERREROE TR, TEL BB, FTRRARRE ThENES
B SR, B4, HRN M R M? 3 48, Ti7E B 22 SRR A T, DEUR R
3 B E 3 R 4 MR

R, Ve S R E R R A B A X A I 3, (B 4 R R R B T TR AE—
AR AE, BEEE: 1 BiE M WESMREEER, M EESNREREER
B M, FTEAGBERTHRANESHER, SENMN EANOEENE, $F0T—¢
BBt 2. H R IR AT IS EXR/NERBABEED SR B/RFHHERZH,
3. BN FETE— e R bk — B IR — e S L R, 1 V10133 EiA LM M 5
V10132.5 SHRA, BIINERNEYE, RiERE, HEEe—5, BNENERERE
B, TIEE BRI SRR P E, 4 A LNFEERANE R, mHH
EERAH M BREFEHERE, T M AFKES (LERRA) L ZEE/REHN
B V10136 ShRAdd, M' SRS FOERE, 5 ERRA—E,H M RE—-&FE
(B 1D XRATFH#H R RRANTE — MHERK 5y B 2RI A, Sh&T
HEE, HITFZ B Mo %5 LIF S 8EM R R A0, 5 DU 2 22 SR AR R B
BB E A SN,

1 hWEIBEA LGS (Vio136)
Fig. 1. The upper dentition of Parasminthus asise-centralis (V10136)

w8 @ Parasminthus tangingoli Bohlin, 1946
(B 111,1—15)

M8 UTL3. 3AM M4 4 (V10151.1—4); M7 A (V10151.5—11); M33 A~
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- (V10151.12—14); My13 4 (V10151.15—27); My4 4 (V10151.28—31), UTL4a: #5
FRFINBiItE P-M? (V10152); 5% 4 4~ (V10152.1—4); FiE%]3 4 (V10152.5—
7) ;A P64 (V10152.8—13); M! 69 AN(V10152.14—82); M43 4~(V10152.83—
125); M3 4~(V10152.126—128), M,;37 A(V10152.129—165); M,36 A~ (V10152.166—
201); M9 4 (V10152.202—210), UTL4b. % 5Btk P-M! (V10153); %]
34 (V10153.1—3); T35l 44 (V10153.4—7); AR P12 A (V10153.8—19);
M!137 4~ (V10153.20—156); M?82 4~ (V10153.157—238); M*13 4~ (V10153.239—
251); M, 1424 (V10153.252—393); M, 110 4 (V10153.394—503); M, 25 4~ (V
10153.504—528), UTL6. B8 P14 (V10154.1); M3 A (V10154.2—4); M32 4
(V10154.5—6); M, 14 /4 (V10154.7—20); M, 54 (V10154.21—25); M, 2 4 (V
10154.26—27)o UTL7a: F%] 14> (V10155); 84 P14 (V10155.1); M!6 4~
(V10155.2—17); M?10 4~ (V10155.18—27); M,20 /4 (V10155.28—47); M,13 4~ (V
10155.48—60), UTL7b. % F5FIM M!-M? (V10156); L5511 4 (V10156.1); Fif
F| 3 A (V10156.2—4); MAEY M0 4 (V10156.5—14); M?5 4~ (V10156.15—19);
M38 A~ (V10156.20—27); M,12 A (V10156.28—39); M,7 A~ (V10156.40—46); M,7
A (V10156.47—53), UTLSb.Z= 5 5IH P*-M? (V10157); F%] 2 4 (V10157.1—
2); T35 54 (V10157.3—7); A M6 4 (V10157.8—13);M?*6 4A(V10157.14—
19); M3 A (V10157.20—22); M,3 A (V10157.23—25); M;2 4 (V10157.26—27)s

MITRE MERPENNI—FEIRE GIEORIEERE 1—1.5 2X2Z B
M!' FBRREXRBI AT S REGEHEE, SRREERELEEEERD D, M* EHR
LZEBEIRARYE 10%, LRFAKR 4 MENE 20%,

icid P& HMANTHERIEERN Py RER/ME,

M! FEIRAREG#, FERATRERK T #. ol BE—REEISRERMET
BUEE, (B A DBIR AR E TR, KRS BT AR RBE TR T thal &, 5l 54 7
R AR A I V10153.23 %, 5B EMRIF ARG, SATHEH L BHROEN
BB 2R EEER. MEFhw V10153.33 2%, FARRMBEmNREER. SEHKEA
BIFRA fn V10153.48 F1 V10155.2, BINVEKRIE SEIRIMUMEELRER L HER
BN LR ERSTMBIBERAAER. FREEE—FISMEERTIRMERRER 11, H
RARK,ARBE, PEER, FEHBHEFRIMILLE, SRR BT HR, AREHT
HHRERY ERRPHHEE, BthEVBRAETRREBERGEE.

M2 R EGTURIBRRAEA -, ERK I, W V10153.159 Z; HWHERKN
£, 40 V10153.161 %, (AR EHMER, TESAAEEHETER, 5 M' AE®R
EF: FHRORTEHEEERADE, BRNEBNMXERNZ=Z22— 52 HE, HR
HBHEXSIREERRES I, KBSFEREEE LK 9. BRESKRELHE
R E, A SEERE L ERE,

M} RE, KRB %, FARMIES, BNRANESHZEME, FELE
=i, NEEH L sIRERERAFEREPREANL. NEE, BHELRRLHELE
M, HR/N, BES, DEEMBIMUALE, E—ERRPERIRLR, kRN, B
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F9 REBKE M REH I BHFGERFPFRLLIES
Tgble 9 -Developmental condition of Protoloph Il of M2

in specimens of Parasminthus tangingoli from Ulantatal

UTL3 7 299 299% 429
UTL4a 47 11% 30% 599
UTL4b 74 7% ‘ 25% 68%
UTL7a 10 10% 20% 70%
UTL7b 7 299% ’ 71%
UTL8b 8 389 13% 499
J=%a2 \ 153 10% ' 26% 649

# 10 REAREENTEANMBCEL: 1K)
Table 10 Measurements of the lower tooth-row of Parasminthus

tangingoli from Ulantatal (in mm)

M, M, M,
R BAS M\-M, | M-M, | M;-M;
® ik & A S it
UTL4a V10152.5 2.90 1.45 1.00 1.45 | 1.05
6 2,55 1.30 0.95 1.15 0.85
7 2.20 1.20 0.90 1.00 0.75
UTL4b V10153 4 2.55 1.40 1.00 1.25 0.95
' 5 2.30 i 1.15 0.80 1.25 0.85
6 | 3.10 2.20 2,00 1.10 0.75 1.15 0.80 0.90 0.70
7 2.00 1.15 0.80 0.90 0.75
UTL7a V10155 3.25 2.35 2.10 1.20 0.80 1.10 0.80 0.95 0.75
UTL7b V10156.2 2.55 1.25 0.95 1.25 0.95
3| 3.20 ] 2.30 2.00 1.20 0.85 1.10 0.85 0.95 0.75
4| 3.25 2.35 2.10 1.15 0.80 1.15 0.85 0.90 0.65
UTLS8b V10157.3 | 3.85 2.70 2.60 1.40 1.00 1.40 1.00 1.20 | -1.00
4 2.55 1.30 0.95 1.35 1.05
5 2.35 1.20 0.95 1.25 | 0.90
6 2.15 1.20 0.85 1.00 0.75
7 2.20 1.30 0.90 0.90 0.70

RERBETEEE R, BESRRNERE, E—ENEBEE, G F Ui A R
Hlo |
THBRIEHRE, RIBRE,EE M, flfle FAKE M, iy, fr BN
$lo EFAXHE M, B&IHE, . ‘ '

M, ¥ AT E, BR TR, TR, T TR b, thiui = R me
%, FTREAMTEREMALEANF, B TFTRRMTRNEEEREHE. FREEH
MELETRRER. FTREAMTERRELBHEERRREHTEE L, FAFETE
REMRAEREETHR, THRZBH TS BN THERBK, EHBRAR
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#11 ZHABRER M. HTRERERSTHENETHEA

Table 11 Developmental condition of the posterior arm of protoccnid and

the mesolophid of M, in speci;::eqs of Parasminthus tangingoli from Ulantatal

- _ ’ TE%F%KETEQ&EEE&TEQ&E%%T—FE%E%Q—F TT%E’T
= RAN THE THE, T BREMHEER FHILA FREE R
—Fﬁpﬁgﬁ g TFEHE I BFH¥H

UTL3 4 . 259 75%

UTL4a 39 15% 10% 36% 24% 15%
UTL4b 113 27% 10% 29% 11% 249,
UTL6 5 20% 20% 60%
UTL7a 14 36% 7% 219% 21% 15%
UTL7b 10 30% 10% 30% 109 20%
UTL8b 8 139 259 37% - 25% :
=it 193 25% 10% 30% 149 219%

F12 SEEENNRABRBOHEANTEINRCAA: 2X)
Table 12 Measurements of the isolated teeth of Parasminthus tangingoli
from Ulantatal (in mm)
#* &
F ’ - FRAHL
S| ERER WHREE TRAK PHR | TREHE hHEZE TREE

p4 0.71 0.80—0.60 0.0455 0.06 0.70 0.80—0.60 0.0394 0.06 20
M? 1.21 1.45—1.10 0.0937 0.08 1.05 1.35—0.85 0.1098 0.10 245
M? 1.20 1.45—1.05 0.0995 0.08 1.09 1.35—0.85 0.0942 0.09 143
M? 0.95 1.05—0.85 0.0673 0.07 .95 1.05—0.85 0.0719 0.08 29
M, 1.27 1.45—1.10 0.0998 0.08 0.90 1.10—0.70 0.0852 0.10 241
M, 1.25 1.45—1.10 0.1034 0.08 0.91 1.10—0.75 0.0809 0.09 178
M, 1.16 1.35—1.00 0.1078 0.09 0.91 1.10—0.75 0.0807 0.09 44

EBEREL R TP ERLERBETEHE o ELRRAR, TrhEgN, HiFRF®E
MRETNESNE. THEEREFERNNLE, THRREGTERATHE, EFLEF K
FAR. INTHHARE. AT THRETREHABEN, REETRRMAHNTRE
AETRERMEE, MAZET TRRZAN TG TREEESTRLHE RSB
B, FH S TRRENEE, B AT EM,.

M, BRATENKGE, G RERs, W@J%ﬂ&b@l%ﬁﬁﬁ*ﬁ%”ﬁ&l\% 174
KTAM. TRAKLTERER, HRZEHFHS THLERT. TRESTER
BB E—EE T E NS RE, ZA B S TILE R EHEE. Rk, TEE 17
A¥EH, EAERARHERT N FTHERAGBM FTPENEEBRBRBEFTSA 5 %
(& 1D FIRMEHE S HHEUT Mo

M, BIBESETE, RBERE R SMULL N IS o 5 M, REEET: TERRBERAH,
BEMEFERMLE, BRETHE, ETHRNAENTHE. THMHETERRES
B, AIEAMNEEEERARREZR. TRRIR/D, STRENEHERRTRE
Lo HEENW, B THE ST REMNERALGEH .
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+£13 LA ERPRTRIEENS M f1 M a3iRNR
Ta!:le 13 Roots of M! and M! in specimens of Parasminthus

tangingoli from Ulantatal

A R IR H 3 RA 4 R 458
UTL3 9 56% 33% 119
UTL4a 88 40% 409 209
UTL4b 160 29% 52% 19%
UTL7a 23 309% 61% 9%
UTL7b 14 36% 50% 14%
UTLSb 6 83% 17%

B 300 35% 48% 179

FRERBEASPTRE B NREE, MO MER4IRWN, BF R A3 3
VAR 3 A 4 B R F thZERR AR T 5 R B2 130

gt BLEEHREA, AL2ERRBREANETBERNREHEEE
BEEAXIANERE S, XMERMETTRIBRR A HHEE, HEER—#, PHERE
BB P AR R, INARERSLEREL, RIEEERN. HEIANMBIE
B, BIZARARE, AN RAME XN, T BRAEFREROEN Loh TR M R
HERREERGLEREN  MSRELPERERRRNLFELE MEAPSKRRE
BRGLERENRDY, B ASREPHMEE. BiE M RRAEENLOSE=
Sz MEENEESZ T, BREIVARLEEEMASAIREE. #iHE M f1
M WERE=Z40ZZUEHNFERE 4 R, MEER 4+ ROBRANEAEGDZ=+, B
SZATU LT ESEX 3 RRH 3 WA 4 M. LRBRER: M PUEESRE
EBRGHEHE, M RRAREERZIWA LR 4 RWERRPIT SR, PR
AR E=YCT

BV B Parasminthus parvulus Bohlin, 1946
(B 1V,1—13)

HE UTL3.2a/ gy P24 (V10158.1—2); M!8 {(V10158.3—10); M2 4~ (V
10108.11—12);M31 AN(V10158.13);M,6 #:(V10158.14—19);M,7 A~ (V10158.20—26);
M,5 # (V10158.27—31), UTL4a. —BHHNE LSEH P-M{(V10159); L15%] 4 4
(V10159.1—4); F 551 4 :(V10159.5—8); #AE P*3 # (V10159.9—11); M'60 4
(V10159.12—71); M? 31 f (V10159.72—102); M® 14~ (V10159.103); M, 53 #:(V
10159.104—156); M,48 4 (V10159.157—204), UTL4b: —# LARFRBIHE M'-M*(V
10160); L4551 7 £ (V10160.1—7); FH%l 6 A (V10160.8—13); BAH P12 #-(V
10160.14—25);M*203 ™M(V10160.26—228); M?153 12# (V10160.229—381); M?%23 ™MV
10160.382—404); M,189 #:(V10160.405—593);M,174 4~ (V10160.594—767); M,;54 4
{V10160.768—821), UTL6. B/ gy P*3 4 (V10161.1—3); M'62 AN(V10161.4—65);
M272 #:(V10161.66—137); M*S/A(V10161.138—142); M, 654 (V10161.143—207) ; M,64
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A(V10161.208—271);M;27 A~(V10161.272—298), UTL7a . RFHNALHEHR M-M*
(V10162); FH%I 14 (V10162.1); FHH 34 (V10162.2—4); EAAH P11 4 (V
10162.5);M122 A(V10162.6—27); M?23 # (V10162.28—50); M,36 A~ (V10162.51—
86);M,26 #:(V10162.87—112), UTL7b.—# FEREBHREM P-M(V10163); 5% 2
H(V10163.1—2); F 5% 4 H:(V10163.3—6); Apy P2 #: (V10163.7—8); M'24 4~
(V10163.9—32);M220 4:(V10163.33—52) ;M1 A(V10163.53); M;20 # (V10163.54—
73);M,11 4~(V10163.74—84) ;M;2 A(V10163.85—86), UTL8b, —ER AT &S it
M,-M,(V10164); FFEE 14 (V10164.1); BAAE M2 # (V10164.2—3); M8 N (V
10164.4—11);M,;2 #:(V10164.12—13);M,1 /N(V10164.14),

MITRHE —F/NEPEIEREGIERNERNRE—BES/NT 12XK), M R
RETE HERTINA, R F IRRTEE ; JRREAR LMERRLHEHEE, M —REEE 1,

iR P SEEHBREAAEN, /N hEEE, HERCABDEEX, SHH—ER
Br T FENRIMEFG B AR, ERRFHT, I V101603 SiRE, EHEER
ShA i, I EE RNEIMIMIE —Ro HERKRSMAITHA/NBIBREIEE P AR
RoERA/NEMEA, 0 VI0159.5 ) P* ERERMIRA LAY KB L, HEE
B XA E AL P RS, P B R/MRRFRSE, 10 V10160.5 5% i M! th V10160.6
B3 LE M K, {8 P* Ktk V10160.6 53 18 P! /he Kk, XAME P* f45HEE
AR, (HR/NMERERE

M KB KT R T o IR T . STRETERE, AW HERE, AR,
EAL BBBIK, R E—KS P WEER Y. EREEMEFTWHINA, WK T E
BIBE, RARBERGEIME, SRIREREE , hRhZEk/N, hEEL TSR ARY
REE, B, H W, THAAFIHE. BR—BPESRRDIMHEE, EBEEOBIRA
BRERREENNEMENREGN. BERNMINFHEERESKRREEE, M
#£ UTL4b h{XHAFHEHR, HRMQODRB G z—, MHEHXHENFHMEENBIEKE D
WA, ENAEF R TR, R 2 X, BANBIERFRH M GERRABE—ABAR5K
REERGLEHEE, XNBRAGRAERR, B2RAEMNK/NMIZENIBKEROER
BEF. RREBERLERME,

M B BRI, RTBERSE T /58, RARRTBRIATIME, 7S BARAf SR i
&, RESHAERNMNERREN, WEE L, BRNIFRK(EBEARFEL>Z—)
BEmBmEE I, FEREXELRF—%REH, BRETRAERE, FHrHuEEA
T MY : _ _

M? FER AR, Z AT B NMIBEE, FEER, BRA. M ES. FRIES
A ERS. HESRAESENMBEMR YT, FEaERAS, BhIR AT B, ERE
Rh R Z AL EE, EFEFED, XHINNBEEH, BETERCRFEE G fH
Ho HR/MNe HERE, EFERAHERERTES—ERATRIINGAA, £F
— BT, BREE, RAPHF NENEENRICL. BRAMATRE H, RRZTHE
Ribo BRERRAMBHELREE b RREBSELEREE. IMIKH#HE SELS
FERE R, HAIMUB . FERAETRERAMKREANLSAE, BMANGAEE
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%15 BB RREVNEIREN AN T ERBERA, 2%)
Table 15 Measurements of the isoclated teeth of Parasminthus

parvulus from Ulantatal (in mm) .

® ®
Fi ; PRAEK
p+ 0.49 | 0.60—0.30 | 0.0825 | 0.17 || '0.48 | 0.60—0.35 | 0.0668 | 0.14 23
M! 0.93 | 1.05—0.75 | 0.0881 | 0.09 || 0.81 |0.95—0.65| 0.0818 | 0.10 381
M? 0.87 | 1.00—0.70 | 0.0865 | 0.10 | 0.78 |0.95—0.65 | 0.0673 | 0.09 309
M? 0.67 |0.80—0.55 | 0.0911 | 0.14 | 0.69 |0.80—0.60 | 0.0715 | 0.10 31
M, 0.94 | 1.05—0.75 | 0.0990 | 0.11 | 0.68 | 0.85—0.60 | 0.0576 | 0.08 371
M, 0.94 | 1.05—0.75 | 0.0693 | 0.07 | 0.70 | 0.85—0.60 | 0.0548 | 0.08 331
M, 0.77 |0.90—0.65 | 0.0578 | 0.08 | 0.63 |0.85-0.50 | 0.0620 | 0.10 88

F16 NEIREOTEIINBCEER: 2X)
Table 16 Measurements of the lower tooth-row of Parasminthus

parvalus from Ulantatal (in mm)

M, M, M,
oA FAS | MM, | M-M, | M,-M, :
® & ¥ #* ¥ A
UTL4a V10158.5 2.10 1.05 | 0.75 | 1.05 | 0.80
.6 1.75 0.90 0.65 0.85 0.70
7 1.50 0.80 | 0.55 | 0.80 | 0.60
.8 1.40 0.80 | 0.65 | 0.65 | 0.60
UTL4b V10160.8 2.05 1.00 | 0.75 | 1.05 | 0.80
.9 1.75 0.90 | 0.70 | 0.90 | 0.75

0 2.60 1.80 1.70 1.00 0.60 1.00 0.65 0.75 0.55
.11 2.35 1.65 1.55 0.80 0.60 | 0.85 0.65 0.70 0.55

.12 1.70 1.00 0.75 0.75 0.65
.13 1.55 . 0.95 0.75 0.65 0.60
UTL7a V10162.2 2.10 1.05 0.75 1.08 -0.80 .
.3 1.60 0.90 0.70 0.75 0.65
.4 1.60 0.90 0.70 0.75 0.60
UTL7b V10163.3 2.55 1.85 1.65 0.95 0.65 0.95 0.70 0.75 0.60
.4 2.00 1.00 0.75 1.00 0.80
5| 2475 2.00 1.75 1.00 0.70 1.00 0.70 0.75 0.65
: .6 1.75 0.85 0.65 0.90 0.70
UTL8b V10164 3.00 2.10 1.90 1.05 0.75 1.05 0.75 0.85 0.65
.1 1.80 1.00 0.75 0.85 0.70

ﬁ?‘]o '
Tﬁﬁ%iﬁﬁﬁkxé,Mﬁ‘%%ﬁﬂ%ﬁﬁ’\]gﬁﬁ}%,&Mﬁﬁﬁ%ﬁ M, fa%. WALLT
M, ET R, B AR E M. THIWEYEENEMKZMER, SMEES RS Sk
E"JE%Z*O : .
M, JREESE T HURE, BRI MM TR/ TR, AT RIS E, b ERRRE S, &
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1T DEEE M OTRERERSTHHNERTNR

Table 1;( Developmental eondition of the posterior arm of protoconid and the

mesolophid of m, in specimens of Parasminthus parvulus from Ulantatal

TRREBRE FRREEEATRRES ST gy e o r| TEHE FR
_ =
A FRAM GFAE, | FHMELT  RREMASER ‘ REBTR
T O FEE I PHLE | mEow
UTL3 7 439, : 149, 14% 29%
UTL4a 45 22% 11% 119 11% 45%
UTL4b 166 25% 8% 14¢; 17% 36%
UTL6 62 379% 8% 5% 11% 39%
UTL7a 24 17% 129 21% 179% 339
UTL7b 11 36% 9% 9% 18% 28%
=it 315 27% 9o, 12% 15% 37%

18 DEIERE M f1 M ghiiRigR

Table 18 Roots of M! and M!? in specimens of Parasminthus parvulus from Ulantatal

BmoA AR 31 3RMA4REHE 411
UTL3 10 80% 10% 109%
UTL4a 87 52% 8% 20%
UTL4b 275 489 30% 229
UTL6 114 1% 5% 949%
UTL7a _ 40 409% 30% 30%
UTL7b 37 30% 38% 32%
UTLSb 10 40% 60%

Bt 573 389 25% 37%

RUFEEMTREE, REBUY T FHENEE TRAN FEREDLULEFR ST
Bl M, TR S AR 85, E R L EL R 0 S0 FIRR 5 R 2R JE A HE T BRI o4
R TRY . TASETRE LA=s2—RRERRAEE, Thi—ik
BiRKo THREEE, B, EXSHF i B FhRMENMNDSIETEERR. Fhi
RESWIFATHEB, FTRELTARBERE, —BTRENKEFS FRRESRE
Fo FRESTRAMNEBRE, FTAREESFELEES, '

M, REATHRNER. FTRRMNES FRLY S FAlmH s Faladkms:,
HERMRENIESES TImREE, ETERNTEAZMSERS T ¥ R
Fo TEABE—BRRY, FEEHENNBSTERE T HE, HEE FhE e BmR
G T, AE—EFH, FTELAEABEDL TG, VERARTEY I, M
X5 E R A SFA KRS 3, AR IARETE(GE 17).  FHfEE A4
BT My .

M, A LS M, B (EF RT3 B, L8 R, N T ERREES
SRR AR R B, B EF N, SR ARG, BEERANS TRLBMR
B, FHRAREE, ERENTHY. FOBERERADET TREHE, G ik
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HETTRRZB TN Lo TRERIIUW S8 22, i T/ h B AR EEHEER T, BE
A¥HRe TRREESTRLERE, IS THRBRNARE, HHENS.

t R LB T BB R OB K F, (5 M A M? R 4 SRAERA R IT S A0te )

A 00 4 R B AR 58 7 BB BRL 2 TRl '

% NEIBE SRR EE R WA AR E IR UCRAEMMEAX N, fIHNT

T AE LR HITENR S R AR L, M FRERDERKRREEHENT

R, E R AR — IR A R R T ARG, A/ NFIBRR A U A A £ 4

B SREHBEER. M WEH, AR THARAN S =92 —  EXHHEES 2+,

T/ NEIBRR A A LR E AN R BEE L ANM, BTES 1SN TEREER

HEROTEE I ERMAMYLE=02—, MEDRBRER GBSt Bk, MWFHh

FHEE %, /N B BK SR K B8 A i — MR AR Feo

XBHEB(ERB) Gobiosminthus gen. nov.

BHSTE LCHREEBARER, BaKE, M M M EI'UF%(“VE% =)E0E
ME, M* EFSHELEERENASRUBERE. BAEA U, ArB1EYRE, BRT
M,

Eﬂlﬂl A SR () (Gobiosmintine Fiut sp. nov.),

SIER ? REVIRREM (?Cobiosminthus sp.),

Eﬂ&iﬁﬁﬁ(ﬁﬁ!) Gobiosminthus qiui sp. nov.
(EIfR 11,45 @2)

EMGRE —RENA LSBHB M-M*(V10167,UTL7a),

JIAFE UTL4a. 3409 M 54 (V10165.1—2); UTL4b. A MIS 4 (V
10166.1—5) ;M?1 A~(V10166.6) UTL7a:M* —AN(V10167.1), '

WERRBA S P 2 R, i i I 2 R

HOBSE FEAORT,

B BEFRMEAKBAENT S LR, LM 5EELRITEHBREML
AR E,

A MERFRAFE, M Jo’:%r%i:?ﬁ TR, WEERIGREE S B LS BE R A B B
Mo BUGEH IR, 4055, R RETIU LB B B ELEER , TRE R 45, 8 Ao B
RETVB R A, MRBTANG , TR SR B LA R F a8, RARBBERME, MEs
e, SRR RABERRES 1, HEL B EFERNEHNRERG. ATRBEEKE
ko NEEH rREFRENE, ML, B 2 F I SMUE %o IR RUR 22, {55 B SR fn
FRAREE, REWL, TN EEEREW LI — Mo RAFTERMEHE, HHm Lo
RRFEBERA, AEMIERDLE, RRSHRRA,BUESE, SRNERE, FHEIMUY
AN, MAMRE—~NTS. BTREHERE, B, BEXLHsBBERE
Ao WHAASAETH, BRI BT RERGEERSE, S AR g, Bk
i
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B2 MEXEBERKRN LG (V10167)
Fig. 2. The upper cheek teeth of Gobiosminthus giui gen. et sp. nov. (V10167)

M? EEARKEFEMT M, EBREEER, RATH, Gatik M' BERTHR, R
AN TREMST. B8R M —, iTRERLRERAEHEE, HEE 1 TR
HFELEMNBSNRABNEFE. BTHHELEE, Rifih &, BrsMIE R
o

M WIE R &R ST AR AR KRR, REENFL=HK, KRB 58
FESHN=AHo BIRERE, RRMBTRKTER, WREERELAOREY, Wi
fho MIRSRILHERANENE. PENNESNHREE, BTRRERHIRE, Huk
RERREERIEs RREPERE, BRBUTEEIVER, 28 5RRZEFER
e, FRA—HHEL, KRTENENR. RELEBESELHEE, £2—FBEMH
B> B BEEFRBETEH T,

x19 EBRXBEROLEIINE (B 2X)

Table 19 Measurements of the upper tooth-row of Gobiosminthus

qiui gen. et sp. nov. (in mm)

M! M? M

It
Ml_MJ Ml_Mz Mz_MJ
HAS & & &

&t
b
2

V10167 3.25 | 2.30 1.95 1.25 1.10 1.15 1.10 0.85 0.90

tEEfitie ERIARA R M AGRTONE ERE, DaE EAATHEHRRE, Dk M
HERFIER, U ERE THBRER, AR 4EE. BAXEIDIWHREEMT
FIEd B R A B BORW R B2 R REST , RE A RETE, RERAER
Koy R ED, EM LW RE, ERAEA S B BB P RIPRA , (3R T ARBk A
P —AE R E - '

FERERES RHOMBRBERENRK. EZmlETHEHGEPRAN=Z1TE
o, R, (Sinosminthus) fy M' FO M? BBIRIEH, ERRRIATIRZ A H HK o
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F20 EREREEFEENANSTEIREA: 2X)
Table 20 Measurements of the isolated teeth of Gobiosminthus
qiui gen. et sp. nov. (in mm)
' #
ik AR -
A B&AME EHHE BXHE BNE SEE
M! 8 1.35 1.05 1.25 1.25 0.90 1.13
M? 1 1.25 1.10

BRI (Heosminthus) BHR—KEH,HEHOER, FHOES, FIERELAEGLSE
BE, M BEE 1 NERSE I SHEMAXA, B MBI %, 5—BR K R
(Allosminthus) IR, WHEENSE, PERNTHEARARLE, SHREEALE—E
B, P R NI E TR TP A BN R, REREIUE M RFEE I
EEE LAERERLEEEXFTEEE. € M' f1 M* JIERSFEZEREX
BT EWEFBE (Plesiosminthus), XEERRR b FIRRIE BRI B A AMBKER
R LE,.

i (Wood, 1935) iEﬁTﬁﬂﬂE%@%ﬁm%}Hﬁg Plesiosminthus grangeri(J&
2A Schaubeumys grangeri) FRARZ—X—M, NERE LUEH , % FIRRURTBE R4S, B
RACHEFRRGEEEFEEREE I, XEMABRER M (—BHFE. SRERSKRER
RIBEMZE, L 5EEE Gaimersheim HMA KINY Plesiosminthus myarion {J M!' —%,
R ZEREZTEHE M TIAE Ms B, ENEENEEENS RERRNSE
EARE. MR ZTRHILE ML IBACHE KEERRNAR, XACRIEE SN ER
R, mMAENERLEEAWRER, HRBAREE RS, .

HREHAZHM T.b.557a (BRACER), P (1946, p.25) IBR AT H BB R
MM LR RRE, ENERER MBS RLERE, EENAXNMTHETERE
T REEBR

o REBEFEBXRER 2Gobiosminthus sp.
' (EIR 11,3) '

¥ UTL3., —7Z M2(V10308),UTL4a. Z M*1 A(V10309), UTL4b. M4 A
(V10310.1—4), UTL6.M23 /~(V10311, 1—3),

itid XIAFEFER M 1 M KSR, BIINETRSRLEBERELRE &
1L AR — BB M BSRERRE L s, BIINERSRLEEN B AE—
e M? IRRESERT. {EXEE RN Al SR /a2, U RE A IR KAV (I BE Tl i , 5B & B M* jU4FIE
##k (Bohlin, 1946, P.35) Wit RE—MEMBF (T.b.590a, & 12K, %/ T
1EER), B HIREEZR, T 2 M B M? MO, RIG MBI E T EEE M, 1%
MERENTERBBARAIEN T, SEANEREREEHNELEERK. X
BEBRER ORI, A HHMIEHTHIWRICRN F B S 2B RX AN FHEE M TIAE
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®21 7 REFRREHHFERMBCRA: BX)

Table 21 Measurements of the cheek teeth of 7Gobiosminthus sp. (in mm)

. ® %
I A

BAE ®NVE BB RAHE B/ME FHE

M? 9 1.30 0.90 1.10 1.25 0.80 0.98

M, [ERS PR T E AR AT B2 REERRER, {H ’:JEBEETQE;%EMB* —EEMN, B
M* Wy R RIS WA rh AR £, ﬁﬁTz%F%ﬁBﬁ%Fﬁ%E?ﬁléio LA ER. 4
2, WA TR Ul R IR R R

:

WEER(HKB) Shamosminthus gen. nov.

BHRE LAE—RDRK, BMER=AE. & E R REIMUE R HHE R
M R SRELEBREXSELERGHEHEE. M BEE I MEEAE L

BRH =XIVEBKE (Skemosminthus tongi sp. nov.)o

BN —ERf,

BRDVEBR(Ef) Shamosminthus tongi sp. nov.
CPIAR 11,5—63 6 3)

EBFRE —RENELSERSE P-M(UTL8Db,V10315),

FEAFE UTL3. —# sl M-M(V10312); BAE M4 A (V10312.1—4);
M2l A~(V10312.5), UTL4a:45 F#%] M-MA(V10313); FtFIFRA (V10313.1-2); B
AN ML AN(V10313.3—13) ;M1 A~(V10313.14)UTLA4b . 28/ g M7 (V103141 —
17); M B4 (V10314.18—19), UTLSb. [ #%] 3/ (V10315.1—3); BAE M3
(V10315.4—6),

B3 mROPEREN LS (Vio31s).
Fig. 3. The upper dentition of Shamosminthus torngi gen. et sp. mov. (V1i0315)
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BE FABNEE.

BOHER EBEARRXEIDRIAREIS TR ER; WZL%?"TJVF%?
WIT R ARBR B R f 2 R A e A o _

iR PUN, R BETER, LT RBE T R, ERK, AL TRIIMU, FEEEHNAES

ME—LRELE, FS5ERZEUARF . &d—TrBEH, %mﬁjﬁﬁlﬁ}:'ﬁik*ﬁﬁo
BT, PR E A A L SRR AR,

FHEEBEEAEERNES, EERZENE ik,

M' RERKG T, KA T8, — RETEERE T /REE, Bt A /D ERARR], FREE IS
BREBERIRS S TRIBE . B ERBK S, IR AR B M aT AN S B B B A R F 5 BB, 6
BEAR AT BER] AT AR, B REHALZE . RREE SaTRMEERESE 11, %%
R ARTSFRREENF, B E, BthAANBIR R ZERZ i, PR
MK =M, hEEL R AP KRG, BB R RASMNG R H, RRES
WHERZE, FBERRERNEE ILHERRSRBERNAYPEHEE, EEERAT, B
BEEPRELREARNERS B RER, BTRRFREHIERSE, SN ARSI
W, RARSEHLERIAE .

M R KRB’ EE M RENEELAKRTIRATGEDERTHE, YRBE
BB F R BT R E TN XM FUNBIR IERPESNRERE T
RORNERRIRERROEFMEBFTEBHRUT M, RIIRBERAZETRREE,
MESIERHRHEE, LS ERLER LIS,

M 5P 2 AR, BRI7 BT, Bl L /M £ o AR MIBE AU 4, R S5 R oM
RO BB SERT, M ERE L fiRbE R aRE L, ABEdh,E, Rikhe
P ERFLIEE, PRA, TEE, ESRIRENER—8, MaSTAERK. RRARE
RIFE S, BT HESPREE, FESRLE#ME. BR/NBER. FERK,NMEX
RHBEZE. ATRAFMBERBERE, KNRZ BN HARER, B A D HETR RIS
fle WRZEF KM, _

LRSS WEREEAR/N EEIEREIREF/NEBRELESR), B
fEESEEXNMENNEIBEBERAZEN . BN EAKHRRK, HEHBREBS
Eramik, M'EESELEZREHEEE, M RESE I MLEE L RERMG.
Plesiosminthus myarion [J M? E@Eﬁeiﬁuﬁﬁ%%i@%’fﬁ'ﬁﬁ%ﬁﬂﬂﬂ:%ﬂﬁ, EHE LR
HApEE AT LS EHEEEX N, BAEM RERRAANMEERE S, HE)
EBESERNXBCHEYSHAE, BN EEE, fEERARES, TR, a4 EM
Ko BII1RY MY, BiELERRERETHEE, MEFEMNINEARAEBMER. XEERBRMN

M EREESRIENEE MPEBRBRESRELEERE, ABIIEEEESR
WERE. E M NRREERDERE, MEHFNETRRAERTH. EMH
M BEREEHE I i E LAEREREROEES I EhppEBRRNES 0 £81
fEBL, VERRSEHFTHEORBREES XS, B M 1 M? REEFH LM 7
BAEFEEZREYE . LR PR R ER AKX THERR, L EHEGHRRA, hE
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B | S THER. SHEO-LEGNHRN PERALE, AATREDEER
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ZAPODIDAE (RODENTIA, MAMMALIA) FROM THE  MIDDLE
OLIGOCENE OF ULANTATAL, NEI MONGOL

Huang Xueshi

(Institute of Vertebrate Paleoniology end Paleovanihropology, Acedemia Sinmica)

Key words Ulantatal, Nei Mongol; Middle Oligocene; Zapodids

Summary

Ulantatal area is about 40 kilometers northwest to the county city Bayanhaote of Alxa Zuo-
gi, Nei Mongol, where a series of deposits con isting mainly of brown-reddish and yellow-red-
dish siltstone and sandy siltstone are exposed, wi h over one hundred meters in thickness. Early
in 1977, fossil mammals were found here by a local geological team. More fossils were collected
in 1978 by a field team from IVPP (Huang, 1978).

The Chinese and German scientists made an investigation in Ulantatal area in Autnmn of
1987 according to the agreement in paleontology between the Academia Sinica and the Max-
Planck-Gesellchaft. During one month field work, eight localities from bottom to top of the
strata in the area were scieenwashed for micrsmammals besides collecting fossils from the
surface. The concentrate resulting from this screening has recently sorted and many small ro-
dent specimens were obtained. Among these fosssils, zapodids were one of the dominant ani-
mals in the region and are dealt with in the present paper.

“UTL” is added before the number, showing— the localitics are in the Ulantatal area. Re-
garding the dental notation, upper case letters are used for upper teeth and lower case letters
for lower teeth, e.g., M1 represents an upper first molar, ml a lower first molar. The measure-
ments are given in millimeters. The dental terminology used in this paper follows Bohlin
(1946), Wang(1985) and Dienemann(1987). .

The author is very grateful to the Geological Bureau of Ningxia Hui Altonomous Region
for supporting the field work in 1987. Thanks are also due to Prof. Dr. V. Fahlbusch and Prof.
Dr. K- Hissig (Universitats-Institutfur Palaontologie und historische Geologie, Munchen) and
to Prof. Dr. N. Schmidt-Kittler (Institute of Geosciences, University of Mainz) for their
manifold help during bis visit in Munich and Mainz. The deep apprecation is extended to
Prof. Qiu Zhuding, Prof. Tong Yongsheng and Prof- Wang Banyue for critical discussions
and correcting the manuscript. Finally, the author would like to express his appreciation to
the Academia Sinica, Beijing, and the Max-Planck-Gesellschaft, Munchen for rendering the
possibility of the Chinese-German cooperation in vertebrate paleontology.

I. Systematic paleontology
Rodentia Bowdich, 1821
Zapodidae Coues, 1875
Parasminthus Bohlin, 1946

The genus Parasminthus, including three species: P. asiae-centralis, P. tangigoli and P. par-
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vulus, was erected by Bohlin in 1946 based on the material found in Gansu (Kansu). Bohlin
did not give diagnosis either for the genus or for the species. But from his description, the diffe-
rence between the first two species is mainly the size. The first two species differ from the last
one not only in size, but also in'tooth structure. In P. parvulus the metaloph of M1 does not
connect with the posteroloph or the posterior arm of the hypocone, and protoloph 1I is absent
on M2. According to Bohlin’s descriptions and material from Ulantatal, diagnosis of the genus
Parasminthus are as follows: small to medium-sized zapodids, no groove on anterior surface of
the upper incisor, metaloph of MI connecting with middle or posterior arm of hypocone, or
posteroloph, M2 having one or two protolophs, M1 or M2 pessessing three or four roots.

Parasminthus asiae-centralis Bohlin, 1946

Specimens UTL3: 4 isolated M1 (V10 31.4); 1 m3 (V10131.5). UTl4a: 1 P4 (V
10132.1); 4 M1 (V10132.2—5); 3 M2 (V10132.6—8); 1 M3 (VI0132.9); 5 ml (V10132.10—
14); 5 m2 (V10132.15—19); 1 m3 (V10132.20). UTL4b: A left maxillary fragment with P4-M1
(V10133); 3 isolated P4 (V10133.1-—3); 19 MI (VI10133.4—22); 5 M2 (V10133.23—27); 15
M3 (V10133.28—42); 8 ml (V10133.43—50); 13 m2 (V10133.51—63); 10 m3 (VI10133.64—73).
UTL6: 1 M2 (V10134). UTL7a: 1 P4 (VI10135.1); 5 Ml (V10135.2—6); 5 M2 (V10135.7—11);
2 ml (V10135.12—13); 5 m2 (V10135.14—18). UTL7b: A right maxillary fragment with P4~
M2 (V10136); a left lower jaw with ml-m3. (V10136.1); 5 isolated M1 (V10136.2—6); 3 M2
(V10136.7—9); 8 M3 (V1013.10—17); 5 ml (V10136.18—22); 4 m2 (V10136.23—26); 15 m3
(V10136.27——41). UTLS8b: A left lower jaw with ml-m3 (V10137); 2 isolated M1 (V10137.1—
2); 2 M2 (V10137.3—4); 1 m2Z (VI10137.5); 1 m3 (V10137.6). :

Improved diagnosis Big-sized Parastiinthus (each of first two molars over 1.5 mam.
long); metaloph of Ml linking with posteroloph or posterior arm of hypocone in about 50%
of the specimens, linking with central side in other half teeth; M2 having two protolophs in
about 1/3 teeth, in the rest protoloph II short or absent; above two teeth possessing four roots in
nearly 2/3 specimens, in the others having three or transitional roots from three to four.

Description When he established P. asiae-cemiralis Bohlin handled only 4—5 spe-
cimens with 7—38 teeth. No much individual variation the species could be approached. Now
big variation have come to light in near 200 tecth from Ulantatal area.

P4 is small, bud-like, with crown slightly wider than root. There is a main cusp on the an-
teroexternal part of the crown. A semilunar crest goes from the' posteroexternal through the
posterointernal to the anteroexternal parts of the crown, separated from the main cusp by a se-
milunar groove. After some wear, this crest will connect with the main cusp on two margins.

Ml is roughly rectangular in outline, slightly longer than wide. In V10136 specimen, the
anterior wall is relatively wider than the posterior one, while in V10133 the posterior wall is
slightly wider than the anterior one. In the other isolated teeth, width of the anterior wall re-
late to the posterior one is variable from wide to narrow. Among four main cusps, the proto-
cone and hypocone are anteriorly situated in comparison with the paracone and metacone,
respectively. The anterior arm of the protoconeextends anteroexternally and combines with the
anteroloph at the middle point. But in a few specimens the anterior arm of the protocone fails
to connect with the anteroloph. The posterior arm of the protocone joins the paracones for-
ming protoloph II. The paracone is big and high. The entoloph situates in the middle of the
tooth, slightly anteroexternal-posterointernal direction. The mesoloph is quite developed, exten-
ding straightly and transversely from the mesocone to the external side of the tooth. There is
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a mesostyle in most of specimens. The anterior arm of the hypocone conbines with the ento-
loph. The metacone links with the central side or posterior arm of the hypococe, or the po-
steroloph, and the percentage of the connection in specemens is shown in table 2. Owing to
the constriction of the posterior wall of the protocone, the anterior wall the entosinus is very
steep, while the posterior wall is gently sloped. .

M2 is also rectangular in shape, slightly longer than wide. Its anterior wall is always
broader than the posterior one though in some teeth they are nearly equal. In some specimens
there is only protoloph 1 and no protoloph II. In a few teeth there are double protolophs for-
ming a lake between the paracone and protocone. In some specimens, however, the protoloph
II is present but very weak (see table 3). The metaloph connects with anterior arm or middle
part of the hypocone, and never links with the posterior arm of the hypocone or the postero-
loph.

M3 is different from the preceding molars not only in shape and size but also in structure,
and has big variation. Owing to pronounced constriction of the posterior wall, most of the teeth
are roughly triangular in outline. The protocone is big, occupying the anterointernal part of the
crown. The paracone is high but not robust. The protoloph is transverse and straight. The en-
toloph is short, slightly anterointernal-posteroexternal direction, usually extending from the po-
int of the protoloph very near the protocone, but in some specimens extending directly from
the protocone. There is a connection between he protocone and hypocone in the inner side of
the tooth, so the entosinus is close in most of the specimens. The mesoloph, metaloph and poste-
roloph are very near each another. '

ml is rectangulat in outline with slightly narrow anterior wall. The protoconid and hy-
poconid are more posteriorly situated than the metaconid and entoconid, respectively. The an-
teroconid is rounded, -much smaller and lower than the main cusps. Between the protoconid
and metaconid exists metalophid II. The ectolophid extends posterointernally from the posrero-
external side of the protoconid. The mesoconid s small but distinct. The mesolophid is very de-
veloped in general, extending straightly from he mesoconid to the inner side of the tooth and
connecting with the mesostylid. In a few specimens there is a low and short ectomesolophid be-
sides mesolophid. The sinusid is wide externally ahd narrew internally. The hypolophid joins
anterior arm of the hypoconid, forming hypolophid I. The posterior arm of the hypoconid
connects with the posterolophid. The posterolophid links with posterointernal side of the en-
toconid, so the posterosinusid is closed.

m2 is also rectangular in shape. In some specimens the anterior arm of the protoconid and
the metaconid connect with the anterolophid, respectively, while in other teeth they connect
with the anterolophid via a longitudinal crest. The development of the posterior arm of the
protoconid and the mesolophid can be divided into five condition; 1. The posterior arm of the
protoconid is not projecting beyond the ectolophid and the mesolophid is strong; 2. The pos-
terior arm of the protoconid is weak and the mesolophid is strong; 3. The posterior arm of the
protoconid connects with the posterior side of the metaconid and forms metalophid II, the
mesolophid is still strong; 4. The posterior arm of the protoconid combines with the mesolo-
phid; 5. The mesolophid is poorly developed, the posterior arm of the protoconid is long and
forms a pseudomesolophid (see table 5). Other features of m2 are similar to those of. ml. '

m3 is small in comparison with other two lower molars, roughly rectangular with dis-
tinct short posterior wall. It differs from m2 mainly in: the posterior ‘arm of the protoconid is
extremely developed and forms pseudomesoloph d; there is a crest connecting the inner sides of
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the inner cusps (metaconid etc), so the inner sinusids are all closed.

The roots of the teeth are as follows: P4 is single-rooted; M3 is three-rooted; the lower
molars are all double-rooted; M1 and M2 have two labial roots and lingual ones variable from
one to two.

Remarks  The cheek teeth from Ulanta al are the same to those of Parasminshus asiae-
centralis both in size and some features, but complicated in morphology. In the material of P.
asiae-centralis from Gansu the metaloph of ML connects with the posteroloph or posterior arm
of the hypocone, while in Ulantatal material it joins the middle part of the hypocone besides
the above condition. In the former M2 possesses two protolophs, while in the latter it has two or
one. Both M1 and M2 in the former have four roots while in the latter they have four or three.

The differences mentioned above, however, can hardly be warrantable to separate them into
different species. The reasons for these are: 1. The tooth size is nearly the same in two areas;
2. The morphology of the cheek teeth from Gansu lies well within the variation of the tooth
structure from Ulantatal; 3. The connection of the metaloph of M1, the number of protolophs of
M2, the development of the mesolophid and-the posterior arm of the protoconid of m2, and
root number as well as the developmental condition are all variable and transitional; 4.
Teeth in the same tooth row show different characters, for or against the original diagnosis
of P. asige-centralis. Take V10136 specimen for instance, the metaloph of Ml is simi-
lar to that of type specimen (T. b. 593b) of P. asiae-cemtralis in connecting with the postero-
loph, but M2 is distinguishable from that of “type specimen in the presence of only one proto-
loph. ao it is rather suitable to place all the specimens studied in one species, P. asiae-centralis.

Parasminthus tangingoli Bohlin, 1946

-Material UTL 3: 4 isolated M1 (V10151.1—4); 7 M2 (V10151.5—11); 3 M3 (V1015112
14); 13 ml (V10151.15—27); 4 m2 (V10151.28—31). UTL 4a: A maxillary fragment with P*-M?
(V10152); 4 upper tooth rows (V10152.1—4); 3 lower tooth rows (VI10152.5—7); 6 isolated
P4 (V10152.8—13); 69 M1 (VI1D152.14—82); 43 M2 (V10152.83—125); 3 M3 (V10152.126—
128); 37 ml (V10152.129—165); 36- m2 (V10152.166—201); 9 m3 (V10152.202—210). UTL 4b: A
tight broken upper jaw with P4-M1 (V10153); 3 maxillary fragments (V10153.1—3); 4 lower
tooth rows (V10153.4—7); 12 isolated P4 (V10153.8—19); 137 M1 (V10153.20—156); 82 M2
(V10153.157—238); 13 M3 (V10153.239—251); 142 ml (V10153.252—393); 110 m2 (V10153.394
—503); 25 m3 (VI10153.504—528). UTL 6: I isolated P4 (V10154.1); 3 M1l (V10154.2—4); 2
M3 (V10154.5—6); 14 m1(V10154.7-=20); 5 m2 (VI0154.21—25); 2 m3 (V10154.26—27). UTL
7a: A lower tooth row (V10155); 1 isolated P4(V10155.1); 16 M1 (V10155.2—17); 10 M2 (V
10155.18—27); 20 ml (V10155.28~—47); 13 m2 (V10155.48—60). UTL 7b: A right fragmentary
upper jaw with M1-M2 (V10156); 1 upper tooth row (V10156.1); 3 lower tooth rows (V10156.2
—4); 10 isolated M1 (V10156.5—14); 5 M2 (V10156.15—19); 8 M3 (V10156.20—27); 12 ml
(V10156.28-39); 7 m2 (V10156.40—46); 7m3 (V10156.47—>53). UTL 8b: A left broken upper
jaw with P4—M2 (V10i57); 2 upper tooth rows (V10157.1—2); 5 lower tooth rows (V
10157.3—7); 6 isolated Ml (VI10157.8—13); 6 M2 (V10157.14—19); 3 ml (V10157.20—22); 3
m2 (V10157.23025); 2 m3 (V10157.26—27).

Improved diagnosis medium-sized Parasminthus with length roughly between 1.5 to
1.0 mm for first and second molar. Metaloph of M1 in most of specimens joining central side
of hypocone, only in a few teeth linking with posterior arm of hypocone or posteroloph. M2
possessing double protolophs only in 10% specimens. Each of above two teeth having four roots
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in about 20% specimens.

Description P4 is similar to that of P. asige-cemtralis in structure but smaller in size.

M1 in some specimens is nearly quadrate in outline while in other specimens it is rectangu-
lar. In general the anterior and posterior walls are equal in width or the former is somewhat
narrower than the latter. But in a few teeth the anterior wall is wider than the posterior one. In
most of specimens the anterior arm of the protocone joins the anteroloph, but in a few teeth the
anterior arm extends straightly to the antercexternal corner, separating from the anteroloph by
a groove. The posterior arm of the protocone links with the paracone, forming protoloph II.
The mesocone is relatively smaller but distinct. The mesoloph extends transversely and straigh-
tly from the mesocone to the mesostyle or the external side of the tooth. The metaloph connects
with the central side of the hypocone except for a few specimens, in which it links with the po-
sterior arm or the posteroloph.

M2 has nearly the same shape with that of-P. ¢ siae-centralis, roughly being quadrate or
rectangular, with slightly wide anterior wall. It differs from M1 in having protoloph 1. In some
specimens it also possesses protoloph 1I(see table 9). The metaloph joins anterior arm or central
side of the hypocone, and never links with the posterior arm.

M3 is round-quadrate in outline with nearly equal length and width. The protocone is
very constrictive but still large. The paracone is the second biggest cusp of the tooth. There is
a protoloph I and no protoloph II. The entoloph is short, extending from the point of proto-
loph very near the protocone. The mesocone is small but distinct. The mesoloph extends from
the mesocone to the external side of the tooth. The mesostyle is weak in most of specimens. The
hypocone is small. The metacone is crest-like and combines with the posteroloph. The postero-
loph connects with the anterior arm of the hypocone. After some wear, the entosinus is closed.

The masseteric fossa is deep, with distinct _masseteric crest, terminating anteriorly below
ml. The mental foramen situates right anterior to ml and near the back of the horizontal part
of ramus of the mandiple. The vertical part of ramus of the mandible extends from the pos-
terior margin of m2.

ml is longer than wide, with broad posterior wall. The anteroconid is small and round, si-
tuating in the middle of the anterolophid, and lower than the four main cusps. The protoconid
and metaconid are nearly in the same line transversely, closer to each other than the hypoconid
and entoconid. The hypoconid is more posterinrly situated than the entoconid. There is only
short metalophid II present. The ectolophid extends from the posterior side of the protoconid
posterointernally to the mesoconid. The mesoconid is relatively large, more anteriorly situated
in some specimens. In that case the mesolophid is much closer to the metalophid II. The me-
solophid extends transversely and stratightly to the mesostylid in most of specimens. In some
teeth, however, the mesostylid is indistinct. The hypolophid connects with the ectolophid right
anterior to the anterior arm of the hypocond. The posterior.arr;x of the hypoconid is in-
corporated in the posterolophid, forming a robust crest, then links with the posterior side of
the entoconid, closing the posterosinusid.

m2 is rectangular in outline, longer than wide, with nearly equal width of the anterior
and posterior walls. The protoconid is slightly posteriorly situated in comparison with the
metaconid. Both conids separate from the anteroiop}‘lid by grooves. The metaconid and the an-
terior arm of the protoconid link with a longitudinal crest which then connects with the mid-
dle of the antérolophid. So the metalophid I is not straight but convex anteriorly. The deve-
lopmental condition of the mesolophid and the posterior arm of the protoconid shows in table
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11.. Other features of the posterior part of m2 are. similar to those of ml.

m3 has a wide anterior wall and distinctly. narrow posterior one. The posterior arm of the
protoconid is more developed, extending to the nner side of the tooth and forming a pseudo-
mesolophid. There is no mesoconid and real mesolophid. The ectolophid. extends posterointer-
nally from the posterior arm of the protoconid. The entoconid is very small and joins the an-
terior arm of the hypoconid, forming hypolophid I. The condition of the roots of M1 and M2
is similar to that of P. asiae-cemiralis and is shown in table 13.

Remarks As mentioned above, the mor hology of the cheek teeth found in Ulantatal is
more complicated than thar of Parasminthus tangingoli from Gansu, the same case like P.
asiae-centralis. ) ‘

P. asige-cemtralis and P. tangingoli were nearly the same in morphology but different only
in size was thought by Bohlin (Bohlin, 1946, p.43). The fact revealed by the Ulantatal ma-
terial that the differences between the two species are not only in size but also in tooth struc-
ture. The metaloph of M1 is connected with *he posterior arm of hypocone or the posteroloph
in about half of the specimens, and with the Zentral side of hypocone in the rest in P. asiae-cen-
tralis, while it is connected with the posterior arm or the posteroloph in a few teeth in P.
tangingoli. Two protolophs are present in about one-third of M2 in the former species, but only
one tenth in the latter. In the former-four roots are present in about 70% of M1 and M2 while
in the latter in only 20% of above teeth. The condition demonstrates that the percentage of me-
taloph connecting with posteroloph or poster{or arm of hypocone on MI; having two protolo-
phs on M2, and four roots of M1 or M2 is much higher in Parasminthus asiae-centralis than

in P. rangingoli.
Parasminthus parvulus Bohlin, 1946

Material UTL 3: 2 isolated P4 (V10158.1—2); 8 M1 (V10158.3—10); 2 M2 (V
(10158.11—12); 1 M3 (VI10158.13); 6 ml (V10158.14—19); 7 m2 (V10158.20—26); 5 m3 (V
10158.27—31). UTL 4a: A maxillary fragment with P4-M1 (V10159); 4 upper tooth rows (V
10159.1-—4); 4 lower tooth rows(VI10159.5—8); 3 isolated P4 (V10159.9—11); 60 M1 (V10159.12
—71); 31 M2 (V10159.72—102); 1 M3 (V10159.103); 53ml1 (V10159.104—156); 48m2 (V10159.
157-—204). UTL 4b: a broken upper jaw with M1-M3 (V10160); 7 upper tooth rows (V10160.1
~—7); 6 lower tooth rows (VI10160.8—I13); 12 isolated P4 (V10160.14—25); 203 M1 (V10160.
26—228); 153 M2 (V10160.229—381); 23 M3 (V10160.382—404); 189 ml (V10160.405—593);
174 m2 (V10160.594—767); 54 m3 (V10160.768—821). UTL 6: 3 isolated P4 (V10161.1—3); 62
ML (V10161.4—65); 72 M2 (V10161.66—137); 5 M3 (V10161.1380142); 65 ml (V10161.143—
207); 64 m2 (V10161.208—271); 27 m3 (V10161.272—298). UTL 7a: A maxillary fragment
with MI-M3 (V10162); 1 upper tooth row (VI10162.1); 3 lower tooth rows (V10162.2—4); 1
isolated P4 (V10162.5); 22 M1 (V10162.6—27); 23 M2 (V10162.28—50); 36 ml (V10162.51—
86); 26 m2 (V10162.87—112). UTL 7b: A broken upper jaw with P4-M1 (V10163); 2 upper
tooth rows (V10163.1—2); 4 lower tooth rows (V10163.3—6); 2 isolated P4 (V10163.7—8); 24

M1 (V10163.9—32); 20 M2 (V10163.33—>52); M3 (V10163.53); 20 ml (V10163.54—73); 11
m2 (V10163.7—84); 2 m3 (V10163.85—86). UTL 8b: A broken lower jaw with ml-m3
(V10164); 1 lower tooth row (V10164.1); 2 isolated Ml (V10164.2—3); 8 M2 (V10164.4—11);
2ml (V10164.12—13); 1 m2 (V10164.14).

Improved diagnosis  Small-sized Parasminthus with length of each of the first two
molars being 1 or less than 1 mm long. Metaloph of MI essentially connecting with central side
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of hypocone No protoloph II on M2

Description P4 is similar ro rhar of other zapodids. small. crown being bud-like and
somewhat broader rhan root., consisting of a main cusp and a semilunar posteroloph The sice
of P4 is variable. For instance, M1 on V10133.i12 s larger than that on V10133.13, nevertheless
P4 on V10133.12 is smaller than that on V10133.13. So P4 of this species has relatively stable
structure but changeable size.

M1 is roughly rectangular or quadrate in outline. The anterior wall is equal to, wider or
narrower than the posterior one. The anterior cingulum in some specimens is comparatively
developed but lower, as high as P4 on the tooth row. The anterior arm of protocone extends
straightly to the anteroexternal cornmer and forms anterior wall of the tooth, the posterior arm
extends posteroexternally and links with paracone, forming a protoloph II. The mesocone is
medium-sized. The mesoloph is very developed, robust and transverse in most specimens. The
development of mesostyle is variable, from weak to strong. The metaloph connects with the mid-
dle part of the hypocone in general. The posterior arm of the hypocone combines with the po-
steroloph.

M2 is roughly rectangular in shape, with wide anterior wall. The anterior arm of the pro-
tocone extends anteroexternally and connects with the mid-point of the anteroloph in most of .
specimens. The protoloph links with the protocone rather anteriorly, so it is called here pro-
toloph I. There is no protoloph II. The metaloph joins the anterior arm  of the hypocone.
Other features of the tooth are similar to these of M. '

M3 is irregular and round-quadrate in ou line with narrow posterior wall in most speci-
mens. The protocone is large and contracted transversely. The protoloph links with protocons
more anteriorly though the anterior arm of the protocone combines with the anteroloph. In
some specimens there is no anterior part of en oloph, that is no crest between the protoloph
and the mesoloph. The mesocone is small. The me.soloph is distinct, parallel to the metaloph in
some specimens. The metacone and hypocone are relatively small. The metaloph links with an-
terior arm of the hypocone, forming metaloph 1. The posterior arm of the hypocone combines
with the posteroloph. The external cingulum is rather developed and forms lower crest-like
margin of the tooth, closing the external sinuses. Owing to the presence of connection in the
inner side of protocone and hypocone, the entosinus is often closed in many specimens.

All the lower jaws are not in good preservation. The anterior margin of the masseteric fos-
sa terminates anteriorly below the posterior part of ml. The mental foramen is situated ante-
rior to ml, near the back of the horizontal ramus. The cross section of the lower incisor is
elliptic with anteroposterior long axis. The enamel covers 1/3 surface of the tooth.

ml is nearly rectangular in, outline, with wide posterior wall. The anteroconid is small
and rounded, lower than not only the main cusps but also the metalophid and hypolophid,”
nearly as high as the mesolophid. The metaconid is as high and big as “the protoconid. Bet-
ween above two conids exists the metalophid 1I, which is concave in the middle and convex
posteriorly. The ectolophid extends posteriorly from the point of the metalophid near the out-
side. The mesoconid is relatively large. The mesolophid is rather developed, transverse, exten-
ding from the mesoconid to the inner side of +he toorh. The mesostylid is distinct in most of spe-
cimens. The ectomesclophid exists in a few specimens but very short and weak. The hypolophid .
connects with the anterior arm of the hypoconid. The posterior arm of the hypoconid combines
with the posterolophid.

m2 is rectangular in outline, longer than wide. The anterior arm of the protoconid and the
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metaconid connect with the anteroconid directly or through a longicudinal crest. The protoco-
nid and metaconid are separated from the-anterolophid by a groove. The condition of the po-
sterior arm of protoconid and the mesolophid is similar to that in other species of Parasmin-
thus, but the percentage of having pseudomesolophid is higher (see rable 17). The features of the
rear part of the tooth are similar to those of ml.

m3 has distinct narrow posterior wall. There is a big variation in tooth morphology.
T@lfe the posterior arm ef the protoconid for instance, in some specimens it is very developed,
extending to the inner side of the tooth, while in other specimens it is very short. The mesoco-
nid is indistinct. There is no real mesolophid either. The hypolophid links with anterior arm
of the hypoconid in some specimens, while in the others it joins the ectolophid anterior to the
hypoconid. The anterior wall of the hypoconid contracts distinctly, so ectosinusid extends far
posterointernally. The posterior arm of the hypoconid is incorporated in the posterolophid,
and links with the posterointernal side of entoconid, closing the posterosinusid.

Remarks  Parasminthus parvulus can b distinguished from the two bigger sfpéb:iés of
Parasminthus by not only size but also tooth structure. In P. asiae-centralis metacone of Ml con=
nects with posterior arm of hypocone or posteroloph in about half specimens, in P. zangingoli a
few teeth maintain this condition, while in P. parvulus it joins central side of hypocone in
nearly all specimens. M2 possesses two protolophs in about one third specimens in P. asiae-
centralis, about one tenth in P. rangingol, while in 2. parvulus it has only protoloph 1. m2 has
two metalophs in about one third specimens in the two bigger species, while in P. parvulus

this condition is in only one tenth specimens.

Gobiosminthus gen. nov,

Diagnosis of the genus Upper chee tecth strongly lophodont, groove and valley of
the tooth deep and narrow. Metaloph of both M1 and M2 links with posteroloph. Protoloph
of M2 joins posterior arm of protocone forming protoloph II, like that of ML
Type species Gobiosminthus qiui, sp. nov.
Included species type species and ?Gobiosminthus sp..

Gobiosminthus qiui sp. nov,

Type A right maxillary fragment with J1-M3 (V10167, UTL7a);
] Referred specimens UTL 4a: 2 isolaed M1 (V10165.1-—2); UTL 4b: 5 isolated Ml
(V10166.1—5); 2 M2 (V10166.6—7). UTL 7a: M1 (V10167.1).

Diagnosis  As for the genus. )

Etymology  “Gobi” means desert, repr senting the genus was found in the desert of
Nei Mongol; the species’ name is given to Dr.Qiu Zhuding for his help during the study.

Description Ml is nearly quadrate in outline, slightly longer than wide. The an-
terior cingulum is low and weak, distinctly in front of protocone. The anterior arm of the pro-
tocone is robust, extending anteroexternally and meeting with the anteroloph. The posterior arm
of the protocone extends posterointernally and connects with the paracone forming protolo-
ph II. The mesoloph is strong and transverse, extending from the mesocone to the external side
of the tooth. The metaloph links with the postersloph. The anterior arm of the hypocone is
strong, extending to the mesocone. The pos-erior arm of the hypocone is weak, extending po-
steroexternally and meeting with the posteroloph. There are four sinuses on the external side
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and only one, entosinus, on the internal. Owing to the developed cusps and crests, the above
sinuses are very deep and narrow.

M2 is rectangular in shape, longer than wide, with somewhat narrow posterior wall. Like
M1, it has protoloph Il and no protoloph 1. T e metaloph also links with the posteroloph.

M3 differs from the preceding molars both in shape and structure. It is rounded-equila-
teral triangular in outline, roughly can be divided into anterior, posterointernal and postero-
external walls. Both the protocone and paracone are large. The protoloph is robust, slightly
convex anteriorly in the middle. Between the paracone and the anteroloph there is a distinct
groove. The groove in front of the mesoloph links with the entosinus. Owing to the rather nar-
row entosinus, the hypocone and protocone are very near each other. The hypocone connects
with the mesoloph, forming a crest like the protoloph. Between this crest and the metacone there
is a semilunar lake. The posterior arm of the hypocone connects with the posteroloph. By some
wear, all sinuses are closed one after another. :

Comparison M1 on the type specime has front wearing surface, on the maxillary
fragment there is an alveolus in front of Ml, as well as the shape and structure of Ml, indi-
cate that the type specimen should belong to zapodid. Though the premolar and the lower mo-
lar of this animal have not known, based on the upper molar the specimens studied undoubtedly
represent a new form of Zapodidae—Gobiosminthus giui.

Gobiosminthus distinctly differs from the Early Oligocene zapodids. Both M1 and M2 of
Sinosminthus have two protolophs, forming a lake between the protocone and paracone, and
metaloph of M2 never connects with the posteroloph. Though Heosminthus also has only one
protoloph on M1 and M2, the metaloph does not link with the posteroloph, and its M2 has pro-
toloph I but no protoloph II. Allosminthus has obtuse cusp, lower and weak crest, not develo-
ped mesoloph etc., which are quite different from G. giui. By above features we are able to dis_
tinguish the three Early Oligocene generz‘x and the new form. Gobiosminthus differs from Pa-
rasminthus by having protoloph 1 and no protoloph I, and the metaloph connecting with *he
posteroloph on M2; and differs from Plesiosminthus by the metaloph of both M1 and M2 links
with the posteroloph. Gobiesminthus differs from all the Oligocene zapodids by its deep and
narrow grooves and sinuses on upper molars.

?Gobiosminthus sp.

Material UTL 3: 1 isolated M2 (V103 8). UTL 4a: 1 M2 (V10139). UTL 4b: 4 M2
{V10310.1—4). UTL 6: 3 M2 (V10311.1—3). ’

Description Above teeth have the cha acters of both M1 and M2. The paracone of
the teeth connects with the posterior arm of the protocone forming protoloph II, the metaloph
links with the hypocone also not as anteriorly as that on M2. But these teeth possess wide n-
terior wall and narrow posterior one, and large wearing surface on the anterior wall. All vhese

indicate that they should belong to M2. Bohlin (1946, p. 35) also described a tooth {(T. b. 59C
a) found in Gansu. He thought this tooth was very special. After the made two possibilities of

M1 or M2, Bohlin guessed the tooth might be M1. He explained that big wearing surface on
the anterior wall was caused by deciduous tooth in. front of it, and broad anterior wall was not
normal condition. Discovery of Gobiosminthus demonstrates that both Bohlin”s tooth and’ she-
cimens studied in the present paper all belong to M2, and may belong to Gobiosminthus But
the metaloph of these teeth connects with the middle part of the hypocone, which is different
from that of Gobiosminthus qiui. '
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Shamosminthus gen, nov.

Diagnosis of the genus Mesocone of upper molar large, triangular in c‘_ross section.
Mesoloph extends from mesocone to outside gradually thinner and lower. Metaloph of M1 con-
nects with posterior arm of hypocone forming metaloph II, which links with posteroloph by a
longitudinal crest. M2 has protoloph II and no protoloph I.

Type species Shamosminthus tongi sp. nov.

Included species type species only.

’

Shamosminthus tongi sp. nov.

Type A maxillary fragment with P4-M3 (V10315, UTLSb).

Referred specimens UTL 3: A right maxillary fragment with MI-M3 (V10312); 4
isolated M1 (V10312.1—4); 1 M2 (V10312.5). UTL 4a: A right upper jaw with M1-M2 (V
10313). 2 upper tooth rows (V10313.1—2); 11 isolated M1 (V10313.3—13); 1 M2 (V10313.14).
UTL 4b: 17 isolated M1 (V10314.1—17); 2 M2 (V10134.18—19). UTL 8b: 3 upper tooth rows
(V10315.1—3); 3 isolated M1 (V10315.4—6).

Diagnosis As for the genus.

Etymology  “Shamo” also means desert in ‘Chinese, indicating the fossils were found
in the dry area of North China; The species’ name is given to Dr. Tong Yongsheng, who hel-
ped the author a lot during the study.

Description P4 is small, mushroom-like crown. The main cusp is large, situating
on the anteroexternal corner of the crown and separating from the posteroloph (a semilunar
crest) by a groove. After some wear, the two ends of the posteroloph join the main cusp one
afrer other.

Ml is roughly rectangular, longer than wide. The posterior wall is wider than the ante-
rior One in most of specimens, but in a few teeth the posterior wall is slightly broad or the
two walls are nearly equal in width. The protocone contracts anteroposteriorly. Its anterior
arm links with the anteroloph, while the posterior arm joins the paracone forming protoloph
1. The mesocone is large, triangular in cross section. The mesoloph is relatively short, exten-
ding thinner and lower outward. The anterior arm of the hypocone connects with the ento-
loph, while the posterior arm links with the metacone forming metaloph II, which joining the
posteroloph by a longitudinal crest. The sinus behind the hypocone is distinct because of the
contraction of the hypocone,

M2 is also nearly rectangular in outline, with the wide anterior wall. The structure of the
tooth is similar to that of M1, differs only in: the metaloph does not connect with the poste-
rior arm of the hypocone but the anterior one, and there is no longitudinal crest between the
metaloph and the posteroloph.

M3 differs from the preceding teeth both in shape and structure. It is round-quadrate in
outline and small in proportion with the other molars. The paracone connects with the pro-
tocone rather anteriorly, so it is called protoloph I. The paracone is thinner than that of the
preceding molars. The entoloph is short and in the middle of the tooth, so the mesocone and
the mesoloph are very near the protoloph. The mesocone is big and the mesoloph is short, like
that of other molars, extending thinner and lower from the mesocone to the outside of the
tooth. The anterior arm of the hypocone links with the mesoloph and the posterior arm com-
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bines with the posteroloph. The metacone is low, linking with the middle part of the hypo-
cone. The entosinus is very deep and narrow as the hypocone and protocone are very near.
Comparison Shamosminthus differs greatly from Parasminthus though its size is
nearly the same with that of P. rangingoli. In Shamosminthus the mesocone is big, the meso-
loph extends gradually thinner and lower from the mesocone to the outside of the tooth, there
is a longitudinal crest between the metaloph and the posterolophon M’, on M2 there is proto-
loph 11 and no protoloph I. Skamosminthus differs from plesiosminthus by above features thou-
gh the protoloph of its M2 is somewhat like that of Plesiosminthus myarion. In Shamosminthus
the upper molars are less lophodont, the mesocone is large, on. Ml there is a longitudinal crest
between the metaloph and the posteroloph, on M2 the metaloph connects with anterior arm of
the hypocone. All above characters are different from those of Gobiosminthus. Shamosminthus
distinguishes from Sinosminthus in: no protoloph I and having longitudinal crest between the
metaloph and the posteroloph on MI, big mesocone and special mesoloph. It differs from
Heosminthus also by big mesocone, special mesoloph, the metaloph of M1 connecting with the
posterior arm of the hypocone and has a longitudinal crest, having protoloph II and no proto-
loph I on M2. Allosminthus possesses small mesocone, weak mesoloph, differing from all the

early zapodids including Shaemosminthus.
II. Discussion

1. About the difference between the early zapodids and cricetids

Zapodidae and Cricetidae are two families of Myomorpha. Their early members are so
similar in tooth morphology that it is really difficult to distinguish, especially the isolated
teeth obtained from screenwashing. We encountered this problem in the study. After careful
observation, it seems that there are following differences between the two forms: 1). In crice-
tids the front mental foramen is in the middle of the horizontal ramus, while in the zapodids
it is near the back of the ramus. 2) In the former, M1 has big anterior lobe as it possesses no
P4, while in zapodids MI has no anterior lobe.3). The anteroconid of ml in zapodids is small
and rounded, while in the cricetds it is relatively large with rounded anterior wall and flat po-
sterior one. 4). The mesoloph of upper molars in zapodids is more developed, extending from
the mesocone to the external side of the tooth, and having mesostyle in general, while in the
cricetids it is short, extending gradually thinner and lower from the mesocone. 5). Like up-
per molars, the mesolophid of the lower molars in cricetids is short, while in zapodids it (or
pseudomesolophid) is more developed. 6). The main cusps of the molars, especially of the lo-
wer molars, in zapodids are more contracted, relatively in .the same position transversely,
while in cricetids they are less contracted, the protocone and hypocone are more posteriorly

situated than the mesoconid and entoconid, respectively.
2. The fossil zapedids in Gansu and in Nei Mongol areas

Shamosminthus as well as Gobiosminthus so far known have been only recorded in Ulan-
tatal, Nei Mongol though Parasminthus is occurred both in Ulantatal and Gansu. Between the
two ares the morphology of the same species exists some differences other than the differen—
tiation in taxa. The tooth structure of Parasminthus’ species is more complicared in’ Ularita-
tal than in Gansu, which may indicate that there have been not enough specimens to be found
to show the variation of the genus in Gansu. The morphology. of Parasminthus in Gansu
will be as complicated as in Ulantatal when more material is found. On the other hand, the
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morphological differences of the same species together with the different number of roots in
‘M1 and M2 of three Parasminthus’ species may demonstrate that Clantatal fauna is older than
that of Gansu in gelogical age, being of middle Oligocene as shown by other fossils (Huang,
1982). .
3. The possible phylogeny of the Ulantatal zapodids

So far known the earliest zapodid was found in the Late Eocene in Yuanqu Basin, Shanxi
China. , '

During the Early Oligocene zapodids hav already diverged greatly, appearing three ge-
nera (Wang, 1985). Among these Allosminthus is rather specia{'lized, with large cusps and lo-
wer crests, and undeveloped mesoloph and mesolophid. Sinosminthus resembles Parasminthus,
especially the two bigger species, of Middle and Late Oligocene in many respects. They pos-
sess relatively large size, no groove on the anterior wall of the upper incisor. In some speci-
mens of Parasminthus, the metaloph of M1 links with posteroloph or posterior arm of the hy-
pocone, and M2 has two protolophs, which are the same as those of Sinosminthus. Sinosmin-
thus, however, differs from Perasminthus in having two protolophs on M1, only three roots
in each of the first two upper molars, and less lophodont cheek teeth. These differences in-
dicate that Sinosminthus is more primitive than Parasminthus and may be the ancestor of
the latter. Gobiosminthus is closer to Simosminthus than to other forms of the Early Oligo-
cene zapodids. They possess relatively big -size, relatively strong lophodont crests and meta-
loph of Ml connecting with posteroloph. Nevertheless, the difference is big enough to separ-
ate the two genera. In Gobiosminthus, the metaloph connects with the posteroloph not only on
M1 but also on M2, M2 has protoloph II and no protoloph 1 and is so similar to MI that it is
really difficult to distinguish the two in isolated teeth. Above features, however. show that
Gobiosminthus may be derived from Sinosminthus but is very specialized. Shemosminthus is
small to medium-sized. The metaloph of M1 connects with posterior arm of the hypocone,
which is closer to that of Sinosminthus than that of any genera else among the Early Oligocene
zapodids. But Shamosminthus possesses large mesocone, short mesoloph, longitudinal crest
between the metaloph and posteroloph on M. having protoloph II and no protoloph I on M2
All above features differ from those of not only Simosminthus but also other forms. Shamos-
minthus may be a branch of the SinosminthusParasminthus lineage in Middle Oliyocene.

Before the discovery of Ulantatal’s Zapodils, Parasminthus was only found in Gansu. P.
parvulus differs from the other two bigger species in tooth morphology and shows some features
of Heosminthus. About the systematic position >f this species. Wang (1985) made two possipi-
lities, belonging to Sinosminthus-Parasminthus lineage or to Heosminthus-Plesiosminthus one, and
finally thought it was suitable to put ii in the former lineage. The reason for this was the mor-
phology of the lower molar and four roots of each of Ml and M2. The material of P. parvulus
from Ulantatal, in some specimens M1 or M2 having there roots and the lower molars like m2
possess short metalophid II besides metalophid Iwhich seem to increase the relationships between
this species and Heosminthus. On the other hand, the tooth morphology of the two bigger Pe-~
asminthus species is not as simple as thought before. Their metacone of Ml in some specimens
links with certral side of hypocone, and M2 possess only one protoloph in most of specimens,
which are the typical pattern of the corresponding teeth in Parasminthus parvulus. Moreover,
it is very difficult to distinguish the tooth that is in he boundary between the two species.
That means three species of Parasminthus are contiuous or transitional in size. The fact that
revealed by, Ulantatal material indicates that it should maintain P. parvulus in the genus of
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Parasminthus.

B R % B

(BT 4R A #924 X 20)
R1

TR (Parasminthus asice-centralis Bohlin, 1946)
1.2 MI(V10136.2,7b); 2.7 MY(V10133.12,4b); 3.% MI(V10132.6,4a); 4.%& MA(V10133.24,
4b); 5.4 PY(V10133.2,4b); 6.7 M(V10133.28,4b); 7.%& M3(V10133.34, 4b); 8.% MV
10133.43,4b); 9.7 M,(V10133.45,4b); 10.% M,(V10135.14,7a); 11.%& M,(V10136.23, 7b);
12.7 M,(V10133.51,4b); 13.7 M,(V10133.60, 4b); 14.7% M,(V10133.62, 4b); 15.% M,(V
10133.64,4b), '

B B 1

1—2. b T EIIE (Parasminthus asiae-centralis Bohlin, 1946)

1.7 M,(V10133.66,4b); 2.7 M,(V10133.67,4b),
30RBEBEATEH (7Gobiosminthus sp.)

72 M*(V10310.1,46),

4. BREBEBRGFRER) (Gobiosminthus qiui gen. et sp. nov.)

i LB REH M'-M(V10167,72, ERFRA),

SRR ABR(FBEH (Shamosminthustongi gen. et sp. nov.)
& LEAEREH P-M3(V10315,8b, TERIFRA); 6.72 M'(V10314.8,4b),

578 I

& E M (Parasminthus tangingoli Bohlin, 1946)

1.5 F SIS EN P-MY(V10152;4a); 2.4 M'(V10153.108,4b); 3.%& M2(V10153.236,4b); 4.

J2 M¥(V10153,197,4b); 5. M3(V10153.244,4b); 6.7 M?(V10153.247, 4b); 7.ZRmEMA F4R

B W M,-M,(V10153.6, 4b); 8. & M,(V10153,303, 4b); 9. 7 M,(V10153.321, 4b); 10. %

M (V10153,444,4b); 11.72M,(V10153.464,4b); 12,7 M,(V10152.194,42); 13.4M,(V10155.59,
7a); 14.%& M(V10153.516,4b); 15.7 M,(V10153.523,4b),

i3 KR v

WEIFR (Parasminthus parvulus Bohlin, 1946)

1. # PY(V10160.25, 4b); 2. Z M! (V10160.216, 4b); 3. 7 M! (V10163.31, 7b); 4. %

M?(V10160.368,4b); 5.7 MX(V10159.98,4a); 6.7 MP(V10160.394,4b); 7.7 M(V10160.400,

4b); 8. % M,(V10160.563,4b); 9.7% M (V10160.714,4b); 10.% M,(V10160.737,4b); 11.%
M (V10160.742,4b); 12.7& M, (V10160.767,4b); 13.7% M,(V10160.819,4b),
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