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(PEBEET BRI E ST ARHRES X 100044)

B K R

ChEMRAEBEMEBISR X 100037)

HWE CRTHESTH KN —F R E NI & (Biseridens gilianicus). W47 8 H
MEMNMRINAOEZBFKHTKRBHE. Biseridens VA% R /M LE, EHIEH K, HRWTE
SET R K AL, T8 AT A0 1 0t A DL HE B 3, 6 3 TR B AR K, A& I ¥k Eotitanosuchus.
SRR TR, KL RSN E RGP BESRI I L _BH RN IR EHESIWAS
ABRABUHRXE,

x@ia HFAED, -8, RESEH WMEEH

FEESES Q915864

% 5 #2 (eotitanosuchids) J& — 2B K T & kB KA B L 2. B Sigogneau—Russell
(1989) ZE 7 T4 R 2K F Mt 17 A HH e Rl 47, BF EL 68 B384 S — M AP i W B (Eotitanosuchia)
HEE—pmEme, E11R % E 828 (Eotitanosuchidae) , B /R i B #2 (Eotitanosuchus
olsoni Chudinov, 1960) IR &4 J7 4% J (Ivantosaurus ensifer Chudinov, 1983). {LA#R
FEBRT I E - BLEBH B Esheevo. AIUHRIE— AR 588 1L B M T AUAT LR K48 %
XUB ¥ & (Biseridens gilianicus gen. et sp. nov.), AR —HRMPHFAITAKESIE
H., XEEXDIYETE, bRERFHZIMIERER, X—KAEE T RLUOZHYHF
MR, HRTX — S B K B IERIEH Belebey vegrandis ZEHFHEE,1995), Bk B
Ky E ] b e FE B (Sinophoneous yumenensis) (B2 B R %, 1996) Fl #] 5 B %k &
(Stenocybus acidentatus) (BB, 1997 B, X—KAFEH—FH WA T R O3
BEREP W N 4R BEBR, e iRt R EALANRARTFRET EH.

1) BRARMFREERMFTIELSEIMAE (9 H 549070730).
R E S 1997-03-17 ‘
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BEHITH eqitanosuchia Boonstra, 1963
WFyEEFl Biseridensidae Fam. nov.

¥4E WHRIAYE Biseridens BIHFAE,
WH5E  Biseridens Gen. nov.

IR Biseri-bL T A “ZFNW", dens BLT 18 “15”.

FIE AR EHEY SRR SR, LEFPRER ERTHE MR EMET
P, ¥ o SR B o IR 5 B R0 36 9 B /5 T 1A 3803 3 BE 5 SBUAL K T IR AL, BRI TRALAR K
MTHARBEETZ L EEETRAMEE S, ERFEHEFRALAERBM, AT
LI Bk AL T TR S T 28, B H B 57 5408 B ERRE AR/ M, BERE
C Tt THREBAT RBHERGE, KT FHES S A8, 5% E %20, T4
%=X : 3CIPCIS.

ABEINFGE Biseridens gilianicus gen. et sp. nov.
(B Y 1L A 1,2) '

WIR  gilian 1A 7= HARE L B R,

ER —LBEBMETHEXET CGURIBEHT V 362).

BIR A STEEIE—X TS (hE sy 5 & ALBFRR V 12009).

FHREM HAETARLD, EZ&LFHAHHA, '

A FUB WA,

WAREFOL: LB E. YsemAa mEEEk, SRR, BHLE8THHER, £
WHEERMREEARES. SEKERAE-ENATH X EWMHEEER. B TEREY
T IR T B S JE HAE R LUG 8 #8450 BB 22 1 5 UARFF e 2,
BT ENE TR - MMEBATEE. BB M ZF h KADMEG& 5B 5 EAE AR ALAH 4 —
BOENMAE S EERREMHRRPFENME, BB ETERSIEELETHE G
WMEAHBR —EATENTH HESEME L EZXARZZ4(E 1B). XHETETMMY
(FTHE) K BE N 16 K. B THNRTR NEE BYSmAES SR8 L 80 ([TR) K
18 Bk,

BFA&idR T (E 1A): LB ERAEZMmEFTE, £8S mREA, BELE
Hgk, NTRIE S 2], (B0 BT Ex k3 R EEAR, BEEARRALREF. %
FRAFHSOTEE S8 — BB, BRERAET L ERARNSEFR—XHE
BANALBHEBEREE, SHRESEMLU EWRFHBREEATERTEE. EREAET
M, Tﬁ}'Lj{,%E%,fﬁ?ﬁkgﬁmm%zﬁ‘zjz, LERSE—RNMILIE, 85 RIF
BN, B TEZM P A RMBERAKRES.

CERBRET —KIEXE 1 EXNES. ENERERLNZ -KREBREREA
WE. FRARERA/PNE . RWROES. ZiSEEATE, BIMINEEZHES
EEMTH, MEWEIMEARE, 588, 5SUBEHEN B EKIT, e Ry —hE
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BT RIER LA SR, AHRUSLEENRTSERSNEE A SHE AN
AR, BWEE RA, EERIE L% 58 TAHYNM0E, RENSHS, ERTAE
T AR A AT R — 1A (EL AR5 1 e, 22005 D 6 0 A 1 43 2 245 P R 43 5
HEHFRRMETELETORE. BRABEE SN TERE, B SRET BT RERE
&L, NTREEES S4B TIRAMBEIL. S TP TRILE S B3, kM
BEIS . WSS EE R E SMUTE M, bk e AR — 2R, TS EE S BB AT LA
JR— B B T, £ T AR L AR . TR M X R, B O TR B IR — Rk 75 2 i
T4 (4 2.5 JEK, 95 2.0 JEK, BTES 1.3 JEXK, 5 0.5 JEX), BEE XM MER T, T
B TR 15 5 MU 1,

DT (B 1B): kB B 5 00 i 57 S, 7 E B350 s 1) 3 L0, D5 5 w47 o, 98 Y 1)
FR. EHXMESKESERAKR FAATHRA 555G 5L LN E
(biarmosuchians) B/ IR FL FL R, & 2 38 1k 3 H J7 1] 04 I A A BT P9 00 A 9 1) BT R T 458
BAIK ), 33 35 5% 3 (dinocephalian) 4 # A0l 40 SRR TE 4L 5 BIBLE IS I K E
o ATk A, 385X — B B A BE R NERTER, .24 8 K, 5 LB 2K 44%.

RS ARG AT R ARS8 A BB B BT R SR IT 52, W3 M AR AE A BIL YT A
MR, R B EWEZAK, SHMERELTAT HHENERE R ENE
GEKEFETHFEN BERAN T, LEENBETE RO, 755075k
&b, BT T — P AR R T 0 9L o, 065 AR B, K AR (BT —J 141) 0.90 B K, 4% (B — 1)
0.35 JEX. MK/, BT A £ B R 5 T A, X2 AR IR IR . BREHE
R T — T4 /N F U B U AR, T T I T %, B 00 AR5 B0 0.25 JEL A 0.20 JELX
2 RGSEE R, —TE SR M B FLIR R B B0 A8, ST, B 54 0.50 &
KA 0.70 JEK 145 BE (diastema) .

T LB R EERE N TR AMEE T 6 MEASTIFN . A R T,
BATEF 5, A 3 AN F ik TAMuE , BB I8 HER) LA 3 A F 53880, B
FRANR—B (500 F 5 B BT 165 #RR 2 —k—/N), RSB 5 3 R — — xR,
A 3 B 5 AMUET 2 BB B, FUE SNBSS — 5 5 E R /N S B (0.20 JEXK) . M
PR U B, R IR Bh. X F U 0 T T SR KT AT TR T M M. AR
B, BEERMAE RS, WERENTHERRE, alEsENhR, S0y
B4 ity — 75 g D O B B4, BRI TR BER T E MY B, AR R A S — R
i BB 8 7E 1 AR B U DNALJS O (1 1C). UL T BB AW B34 5 T i a2 s
22U BL 15 25 0 60 2F 0, 10 R ] T AR R ALK O B B (heel) 45 #9027 15, 1B
TEEHELSOH R 2 Ab, AR AT AR 8E 5F th o 3 ) o T T B0 % o BB K R I BT BR
AL B RARTERT AR, BIPTAN R 55 05 10 Vi s 067 2, (B K B R B s 3 08 14 1 2 2 T
255 4 F LU B O R A 59,

ZEOTE B R R, B IR T IR BE AT S Nk — BREEES., SAHEARPBAL—
BHERE M T LEBNERENBEWAZEEEEEARILETE . BERNY
HOH, B4 X0 S, B TRE TS L RIER S 0T, RIS —& EE
ABIE 5 & 605 W S5 SR T KT H 5 S 3 4, ZEBITL I T % 5 88 F X0 B AR 22,
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HE AR 2, RS T A TS I T AR M — BB, 85 KRS AR,
EAEHL W IE 5B )5 300G S804 T R — B0 B 0088, s 1 B 07 A S B AL b SR B o iy —
REHE, BENBEEXESHTEARFANTE 5 LHEBNWEEILELER —KTE
M, X 5 8t # 3 (anomodontid) 4 /5 k- F iR MBS AR AR, EHBERE, BE5%
AEEW, CERTHEN M TEETFHEELY., FTHEXTHRE LT LEBHNERE
%, FIEHEF LSt 5. |

BLTE (B 2A) : 2 — 5 B 25 i G P T, b 2R %0 F 3505 M1 BB, EE R TR . MES &
TR A SRR AR AR, (R I 4 7 TET SO A (4 A T 1, % T A L R T
EHEN—BE L BARAMG RS, SATSE AEESdREEEN 42—, &
— e RGN, WS B TORETE, IR, W T BRI T R TR A AR B L, ki
itk EAE. EME TR, B LR E BT KL, b T A A RS, AL
ARES U, AZEM LS T SRW, TR RS ER SR AT, kB,
BEAZAR, SHNE, MEASMUE R TR RS AR, BRI & T A Sk
B, AR, S S BB SR, BRSNS 5 B R, TRRIBAR
W, ZEMARAE AN TR, BT M TR IE/S 8, M8 S . 7y S BA S, BAA
[F] 4 14 98 7k R 4 0 4.

W U™, TR R, LS R B T R B R B G F . 7EAR
B TRETHMMATEX TR G 2 MBEREE. 888, WY B, b iEik
4. ZEFERNEIET —/DBIEE, FEEEE 9 N A/NRGEH SR P, &
THEPIAR R, BHR, HBHANERE B REE A, REEEEEE. sy
WRAMFRARGET —/ RSB RSZHENZE (B 20). £ 2 EXKH FEE
b B AN LR, WRAE RS, BRA S AL SRS S — 5, BHR A SRR,
B B B AR 10 MK B IS  , AR A 5 NSO IR b, R R O A — A
W, kBBES —REEM/NS S, Em LSRN RE L — —HNF W R AR
B9 —BBS. 5B AT LA 6O R B 05 0 3B 8 % (& 2B).

1 (Table 1) B B (cm)
KEHRFEKE length of incomplete skull 14.0
HERFSEE width of interorbital region ‘ ' 3.8 .
MFMEFE width of intertemporal region 4.8
CBRAL (KX BE) size of orbit>(1engthxheight) 4.5%3.0
AL (KXHFE) size of temporal fenestra .(lengthxheight) 5.0%5.0
THRFRE length of incomplete lower jaw _ 10.5
T4 G FEE height of symphysis region of lower jaw 3.5
Tﬁﬁﬁﬂﬁ length of lower éentatjon 75

. FHU(E 2D.E): hBIMLFT R 00 T AT IRAE SR, Mk & R EE T &. T
BET% B LB TR, BB EG2RREH, ARG Z R R T F S HEEEAR
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2cm

B2 ARERFIEGE FE HF) AB.C. EBUGCAGS V 362), A kEHE; B. AEBHNE
BE; C WA LEEMEE; DE B#EAVPP V 12009), D. FHEHEM; E THRMH
Fig.2 Biseridens gilianicus (gen. et sp. nov.y A.B.C. holotype (IGCAGS V-362), A. skull in
occipital view; B. incomplete right pterygoid; C. incomplete right maxilla and palatine; D.E.

paratype (IVPP V 12009), D. lower jaw in dorsal view; E. lower jaw in lateral view i
Abbreviation: Ag. M8 & angular; Bo. ZE#f & basioccipital; D. ¥ B dentary; Fo. MU &
exoccipital; F. #U# frontal; Ip. [A] I interparietal; J. ¥ jugal; L. #H® lacimal; M. LR E
maxilla; N. 5 H nasal; Op. & B & opisthotic; P. TA® paretal; Pa. B2 F palatine; Pf. P& &
prefrontal; Po. ME5H® postorbital; Qj. 7 #i‘® quadratojugal; Sq. %% squamosal; Tab., % tabular

Ho, BRI PR, T A& K EE S, HEW, W RS IMA /D, K 30°.
TERRAEER R 4L (PERT R 2 KAL) FEBE 2.9 JEK, 7EF 4116 5 A i (BE RS 8 JEK4AL) ST
5.7 K. X —HABFRAER WL B IER AR M EE, BREEERETHE. X
WEREKR, MRESHZA. '

T S ET A, BR B A 1 B AR AT S SR R M ER AR AE. BT 3 M SR
K FIEBANB/N. FEERRTEMEE . M6 T ERH U5 575 AT #0052 AT L
T, TER— 3P AR R A, Wi 6 B, AARTE B 1 2 3 T LA o K R 3K 1 S R
K, RIEMHEEIRAAENER. ZREFEDBRENEN 2 M EREBENS HAK
WEEASER, 5 1—58 8 R /E R HEB AT, 2R B/MBIRIGIER, 5 EHEH 74 F
% (P93 5F ) FERUAT. [ LA — R P USF e KT SMIE o, KBS 5 Lk 8
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Bl AEBORTHEAREEAMTFHRISU, K LHE N EEBEE, TMHEKR
I3C1PC15.

THEEZENRAEER FREASA LB, E5LEREE &, BEAWE. X
EigR., WERWMELEFGE, BUFRMETHRHEESABRE (EHH 52 E
AK). THUEHRERILE WA IR, B H R LR RIF R (reflected
lamina) . W E BEIEZEAME B L, —NLFPAT T T UG 58 B 4 05 2 IEW.
KYWEMT THT AN, BETHXWET TN —£&K.

BRSSO U 2Rk T 45, MR BT ARSI R,
FHERAEREMEALY, ERR-EMYFERHHMEARBEY., DAEEFXKL
RS Y R 23 Y BER X P (Li and Cheng, 1995, BB, 1995) %KX —r4)3
ARBLERK, BFE S “Syodon B HAALL, JEEW LB B5], T Bk XH", FExHbaE
BABRAKWMEMA LG, ERWRBEMPFLERL. HIEEREEE (Syodon
efremovi Orlov, 1958) 7 — 264 b, S K/ LBE, M THELE T Z LW KT
1L, R RIS & ARG W, T e DK 515575 T 5 48 X5 % &AL, (HEE K B
& 4 BE 18] B BE KT 8] 3EE 98 B, TRUFL B A0 B T (B T SR WL AT ) v R e B R i g, T
T 4 4, KRG E IR REFIE L S REHEAR. DTS 8NETITE AR
ROEFHENEHEREVNHHEBEDE, ENEUHRER—H BN, EFMZA, T
BRI, ERBIEGEHTNE, ELEEEFEE%. X —REESELRE
FEEEHEENIEM. # Hopson and Baughusen (1986)MFHALEREHT HFHT K, UEEHR
A LA DL B 40T AR UL AR 5K X, )2 Eotitanosuchia il Advanced therapsid #3453 8, B AT
DL AE A 5T B JRUAG B9 B £L.2E Biarmosuchia, T B8 & M3TAL B RSN T SBOULEG RS A
M — 4 ) B ZE A ) U AE BE J5 B 89 7 T W& Dinocephalia i) B L& . B Biserodens 5
eotitanosucians T[] — K E/KF L, EXREHFIAARLER, 5X - FEFIHXHER
LEXMEEHPRELREBIHE B9/, HRE/NTIER STE. WX &EMG
E #2255 — PR30 B AR AR A, 11350 98 BE KT HE ) 58

B ER B ANEAESL, XU 5 B3R 78 T PR E L 5 46 E &AL, BT MK TR
LERETXHILEES B3, R EE8S, BIMERWAE, R EE S5 EHE BEM
BHE R GXEFEARENMAER, FLbHBEHP N EFES). B Biseridens
5 Eotitanosuchus — 3 B ¥ 2 5| & Bi B 0. Fotitanosuchus Wk FH KX, KK E AR
Biseridens 3 & Wi P9 % B HF WIERT#B K, & & LB K ¥ 66% (& Chdinov, 1960 &l 1 £
), EEWEMBKEES, R 5kE2 KM 44%; Eotitanosuchus WIRFL/D, Biseridens W
TAMBMELE N ZHK, EELL T ILF R ISR N, Eotitanosuchus #y L84 5 A Ak
TEBRHE 2 BB —BXBE B8, M Biseridens W L4114 %Y i ZHRHE 2 T ; Eotitanosuchus W) - f1
Wk -5 C1 PC8-9, Bith/IiiF, 2835, X 5 Biseridens IF 8 M4 BB T S A WF
WHHRKXG. WWEESRME _NEM hantosaurus ensifer WALA M BHEEH AT, L
Ph—HH R R BR EEUE M T &K, B 5 Biseridens 1 XF HLAR MEBFAT, (H M
KRR 2 CAIESE vantosaurus BNE LG Biseridens B KB % . LA BRERHKEE
REE-FBEBE KR, AEHKEY, TIF K &R PSR D EEY R aEr, X
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5 45 5% ¥ Biseridens Y3 A Eotitanosuchidae, B IR RHE ST H f — ML B F B
| Biseridensidae. |

Yynuuos (1960) 7€ B K #i 5L 45 E #2 8 #} (Titanosuchia) Bf, ¥ E R AR L E W H
(Dinocephalia) ', Poxnectsenckmit Al Tatapuros (1964) BAR B A HZ B X —4r30
JC, (A iR E SR ARSL BT H ., Olson (1962) 7ERFFT L 3 FI AT 77 B M — & i it A=
B 3 Y B Eotitanosuchus 5 1% 3% 88 Phthinosuchus —BVAA—FEWH EH T H
(Eotheriodonta) , 3 J& & 14 W H (Theriodonta) , i\ A ENTR A F £ 183 (pelycosaurian) 1 &
LRZ BN ENAFR: Yyounos (1983), Sigogneau—Russell (1989) 5 Z 1 4H [7 K W
K. Romer (1967), Carroll (1988) MIHs4f E 88 BIEHE Phihinosuchus, Biarmosuchus,
F Eotitanosuchus F I # B fL H 2 T ¥ — 3 Ml i Eotitanosuchia £ H #'. Hopson and
Baughusen (1986) X} % N & fLAE AT T X F 4 KW 2 1, 45 R R W Eotitanosuchia
Biarmosuchia 18 & B JF IR M B4 FL2K.  Biseridens £ B BRITRE, XHE. BEETVEN
Rk B B 8 IE 3k & (Tapinocephalus) B JF 16, ERMFRRE BB R HEY K &AL
%k, BT L BREE AR MM tanosuchians A& ¥ ¥ tapinocephalians — £, B T
Biseridens W Jll A Eotitanosuchia 1.5 45 W ¥ 43, & W ¥ Eotitanosuchidae M H W&
# Bideridensidae.

ENARUOAAEEFEENELA, MEFNLE (BEETZEHLEFMNHT LEF
BFRBRERLE) AL EREAHL LENEFEWERE S, KRR EFEALM
KEBRRIZ, RGFHLMR TIEIEE#IT, MRA EXRE, EAENHE, RERH
KM BAAN D, BN TRERATEN TR, fEH (1995 KREFHIES, BHIFARK
% Wi At (Bolosauridae) B — ™ R B TR B # £ % W L 38 (1L #) B9 /& Belebey vegrandis.
XERWLOYHS BT RIS RME. B BRI AR 582 Hri AR
EFRBEFMKD, URANMBIFEREES EFEEER. BT R B XA KM SR
MAGHITIERE, HRWEE ERBA R, RIOIWGEE BN R IEEHE € X
—8518,

KA EALRFE 2 BBLBA., K Sinophoneus (BBRF, 1996) 5
B 1 #1 Titanophoneus B IABLL: W Stenocybus (FBER %, 1997), B T H/PWME, B
T3k F, AN T IRFL S L, SR BT AT 85 3T, A AT 0 T AUV & Bl R B
AR L 82, IR E — AP A} Stenocybusidae. ZA<3CIE R MR K IL B Sh B4 3 4
BILRMEFR, ES5RP I UM Eotitanosuchus B AFALL. XEE KWL OMYHRED
R ANBAEREMNE —F, KRER #R R EREERFH I FHEIXER,

A SR B B AR ROk 4§ Sk 87 (Tapinocephalus Zone) Z T XA T —H IR B 46
% & 3 (Eodicynodon Zone) (Rubidge, 1995a). H # # 2 3k & 2 dustralosyodon
Tapinocaninus, X — % & 35 W) Patranomodon B 4+ 5 b & T #H 0 M Syodon,
Ulemosaurus, M Otsheria ¥ JFA 4 (Rubidge, 1995b). B4R Rubidge (1995b) iR W7EME &
b ot i AL K i B il 2 5 ME S P B e 3 He, (BB H AT AR BRI 1 5 B R R R BK
SRBEMBESAG R A, Tk K& W 8 % & % (dicynodonts) . Tl th & K
(gorgonopsian) Fl & 3k 3§ (therocephalian) th. 5 H BAE K LU A sy e, —HF Z R R FLHF 7
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KEE., AT RO ZHYRER Sinophoneus LB IER Australosyodon R #H, T Stenocybus
W AEH) Australosyodon IR 36, 1R 7T E3X B9 A4 HE 3 Y BE AL 7E 48 [R] 4 #E 4L R B K F.

i OB R ER R E Y S E ARBIS R, o Bt R B e R B 5 BT

TG BB R I PME T BATH, EHE. SRS T B R T/AE S, &5

% BRI AT 7RO RIBHL B BT g BHE B SRS HAE BUR, FE 5 72 BB L R

2 * x W

FHH, BBR, 1995 B F ¥ (bolosaurs) EHE L ZRAMRA—H A EITBR B SRAWBRAI BN
—. HHHESHYER, 33(1): 1723

CBER, EH%, 199%. PEHGE_EHFERBLER LA -FRA—HAE TR -BHFRAVBRIBREZ
=L WS YIER, 34(2): 123—134

BEHR, FHH, 1997. EREABL R —FRH—HRENR B SEIRATEZ =, &8sy
#H, 35(1): 35—43 ' .

BEER, FEE, FRAE, 1995. HAER—Fe SR RO RAREE L. PEEfR, 4006): 42—
445

Carroll R L, 1988. Vertebrate Paleontology and Evolution. New York: W. H. Freeman and Company, 1—698

“Cheng Z W, Li P X, Li J L er al, 1996. Discovery of a new vertebrate fauna of Late Permian from western

. Gansu and its stratigraphic significance. Chin. Sci. Bull. 41(15): 1271—1275

Hopson J A, Barghsen H'R, 1986. An analysis of therapsid relationships. In: Hotton N, Maclean P D, Roth J J
et ai. eds. The Ecology and Biology of Mammal-like Reptiles Washington and London: Smithsonian
Institution Press, 83—106

Li J L, Cheng Z W, 1995. A new Late Permian vertebrate fauna from Dashankou, Gansu with comments on
Permian and Triassic vertebrate assemblage zones of China. In: .Sun A L, Wang Y Q eds. Short papers
of Sixth Symposium on Mesozoic Terrestrial Ecosystems and Biota. Beijing: China Ocean. Press, 33—37

Olson E C, 1962. Late Permian terrestrial vertebrates, U.S.A. and U.S.S.R. Trans. Amer. Phil. Societ, 52(2):
1—224

Romer A S, 1966. Vertebrate Paleontology. Chicago and London: The University of Chicago Press, 1—468

Rubidge B S, 1995a. Biostratigraphy of the Eodicynodon Assemblage Zone. In: Rubidge B S ed. Biostratigraphy
of the Beaufort Group (Karbo Supergroup). Biostratigraphic Series No 1. South African Committee for
stratigraphy, 3—7 : . ’ :

Rubidge B S, 1995b. Did mammals originate in South Africa? South African fossils and the Russian cnnection.
Sidney Haughton Memorial Lecture 4, South African Museum, Cape Town, 1—I14

Sigogneau-Russell D, 1989. Theriodontial 1. Encyclopedia of Paleoherpetology. Part 17 B/ L New York: Gustav
Fischer Verlag. Stuttgart, 1—127

Opnoe 10 A, 1958. Xummne aeitsouedans daymn Wmeesa (Turanosyxu). Tp. Ilaseonmos. ma—ta AH CCCP, T.
72: 1—113 ' :

Pomﬁeméﬂcmﬁ A K, Tarapusos JI II, 1964. Ocuosu Ilaneonronorun. Mocksa: Usnaresiserso Hayka), 1—722

Yymmos IT K, 1960. BepxsenmepMckde TEepanCHIM €XOBCKOTO MecToHaxoxnemms. [laseonm. xcyp. (4): 81—94

Yynmmos 11 K, 1983. Pamnue tepancuun. Tp. Ilareommosn. wu—ta AH CCCP, T. 202: 1—227
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FIRST DISCOVERY OF EOTITANOSUCHIAN ( THERAPSIDA,
SYNAPSIDA) OF CHINA

LI Jinling

(Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044)

CHENG Zhengwu

. UUnstitute of Geology, Chinese Academy of Geological Sciences Beijing 100037)

Key words Yumen, Gansu, Late Permian, Eotitanosuchia Biseridensidae
Summary

Eotitanosuchia is a primitive suborder of Therapsida. Carroll (1989) included three
families, Biarmosuchidae, - Eotitanosuchidae and . Phthinosuchidae in this suborder, while
Sigogneau—Russell (1989) assigned only one family Eotitanosuchidae including two
genera and two species. Eotitanosuchus olsoni Chudinov, 1960 and Ivantosaurus
ensifer Chudinov, 1983. The two genera come from the Upper Kazanian, Esheevo
Locality, Ocher Province, Russia. A recently discovered incomplete skull and
mandibles from Upper Permian Xidagou Formation, Dashankou Locality, Gansu are
described here as the ﬁrsf eoﬁtanosuchian outside Russia.. Associated with this taxon
are numerous therapsids, labyrinthodont amphibians and captorhinomorphs, of which a
bolosaurid - Belebey vegrandis, two dinocephalians Sinophoneous yumenensis and
Stenocybus acidentatus have been reported (Li and Cheng, 1995; Cheng and Ji, 1996;
Cheng and Li, 1997). The discovery of eotitanosuchian in China further proves close
relationships between the Dashankou Fauna and the Zone II of Russia, and provides
new material for discussing the phylogeny of early therapsids.

Eotitanosuchia Boonstra, 1963
Biseridensidae Fam. nov.

. Biseridens Gen. nov.

Etymology Biseri—Latin “double rows”; —dens Latin word derived from Greek
“odons”, “teeth”.

' Diagnos'is. Primitive herbivorous or omnivorous therapsids with medium sized
skull, narrow and short preorbital region, interorbital area depressed with a ridge along
mid-line suture of frontals; intertemporal region wider than interorbital one, temporal
fenestra larger than orbit; oval pineal foramen especially large, situated on high
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parietal boss; lateral process of postorbital does not reach to zygomatic arch; a
depression indicating origin area of muscle adductor mandibulae externus, present on
the posterior portion of postorbital inside the temporal fossa; interparietal narrow and
high; opisthotic contacts quadrate; palatal and pterygoid tuberosities bearing cluster of
teeth, but transverse flange of pterygoid lacking teeth; lower jaw articulation
posteriorly located and lower than dentition; cheek teeth unique shaped and double
rowed on upper and lower jaw; lower formula I3 Cl1 PCIl5.

Biseridens qilianicus Gen. et sp. nov.

Etymology gilian—name of the mountain, on which the fossil was discovered.
"Holotype An incomplete skull with posterior portion of left ramus of lower jaw
(IGCAGS V 632).

Paratype Anterior part of lower jaws with complete dentiion (IVPP V 12009).

Diagnosis Same as the genus

Description The type specimen is damaged in the regions of the snout, right
lateral surface and palatal plate, but comparatively well preserved in the posterior

portions of the dorsal and left surfaces, occipital plate and posterior part of left remus
~ of the lower jaw. The paratype is comparable to the type specimen in size of teeth
and width of dentary bone. The lower jaw was reconstructed (Fig. 1B) by overlying
the posterior end of the left dentition of the paratype on its counterpart of the holotype.
Similarly the anterior part of the snout was also reconstructed. As a result, estimative
length of the skull is 18cm, and length of the lower jaw 16cm.

Judging from the preserved posterior portion, the shape of skull in dorsal view
(Fig. 1A) is relatively narrow  triangular. The preserved posterior part of the left nasal
tapers posteriorly forming a wedge between the frontals at the level of the anterior
margin of the orbits. The left lacrimal has been shifted inwardly by lateral pressure,
and can not be seen in dorsal view. The left prefrontal with more or less openéd
suture with the nasal and frontal, is a protrusive bone on the antero-medial comer of
the orbit in contrast with the slightly lifted borders of the orbits, the interorbital
region is depressed, and the depression is subsequently divided into two parts by a
ridge along mid-line suture of the frontals. The lateral process of the postorbital bone
ends half~way down the postorbital bar. A depression indicating the area of origin of
muscle adductor mandibulae externus is present on the posterior portion of the
postorbital inside the temporal fossa. The pineal foramen is extremely large, oval, and
situated on a stout parietal boss. The parietal is relatively short and broad. The
intertemporal region is slightly wider than the interorbital one.

The shape of skull in lateral view can be reconstructed, although the anterior
portion of the snout has lost and the preorbital region, postorbital bar and squamosal
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have been slightly deformed (Fig. 1B). The preorbital region of the skull (8cm) s
short, forming only 44 percent of the skull length.” The temporal fenestra, enlarged by
extending vertically and its medio—upper corner .anten'orly, is larger than the orbit as
“in dinocephalians.

The preserved part of the maxilla is roughly triangular, and the dorsal portion
which connects with the prefrontal is presumably the highest point of the whole
maxilla. The maxilla with undulated lower margin extends back and meets the jugal
beneath the orbit. A portion of tooth root with oval cross section 0.90 X 0.35cm
appears in the broken anterior end of the maxilla. This is relatively large and
presumably represents the left canine. There are 6 very special cheek teeth well
preserved on the left maxilla. They are arranged in two rows, the inner row with 3
larger teeth is a little anterior to the outer row with 3 smaller teeth. The crowns of
the teeth are low, stout oval in cross section and constricted at the basal portion.
They have a short, blunt tooth point on the antero—labial side and an almost
horizontal tooth facet surrounding the tooth point (Fig. 1C).

The left lacrimal is .separated from the external naris by the maxilla and prefrontal
as in most of early therapsids. The distinctly triradiate jugal extends upwards behind
the orbit and contacts the. posterior surface of the lateral process of postorbital. The
posterior branch of the jugal meets the squamosal on lateral temporal bra, and extends
backwards for a distance along the medial and ventral surface of the jugal process of
squamosal. The ventral margin of the zygomatic arch lies at the same level as the
lower margin of the maxilla and does not emarginate posteriorly as anomodonts. The
main body of the squamosal stretches posto—laterally and a narrow tape—like oblique
surface of the squamosal below the medial margin of the temporal fossa is present,
and does not appear in the other therapsids. Its functional significance is unknown.
The left quadratojugal is completely preserved, but its sutures with the squamosal and
quadrate could not bt determined. The lower jaw articulation is not anteriorly
positioned and lies on a lower level than that of upper jaw dentition. _

The occipital plate is reasonably preserved, but individual bones can be
distinguished only by surface texture as sutures are not visible (Fig. 2A). The
interparietal, a large bone which is higher than its width, has a mid-line ridge which
expands dbrsally and ventrally, and on the ventral side ends at the suture with the
supraoccipital. The wide and low supraoccipital encloses the foramen magnum from
dorsally. The foramen .magnum has lost its original shape, but judging from the left
side, it seems to be a large and relatively wide arched fenestra. The tripartite occipital
condyle consists of the left and right exoccipital and basioccipital. The tabular bone
with irregular contour occupies quite a large area lateral to the interparietal and
supraoccipital. The stout parooccipital process contacts the quadrate laterally. The parietal,
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postorbital, squamosal and quadratojugal ‘are visible on the occipital plate to - varying
degrees. ' .

The ventral surface of skull has been badly dameged, but some features can be
recognized from several isolated incompletely preserved bones. The right stapes’
together with the articulation part of quadrate, is a comparatively stout bone with both
ends being expanded and having a constricted middle portion. Both palatines are
" incompletely preserved. The left palatine bears 9 slightly large teeth while the right
one has 10 larger and 5 smaller teeth (Fig. 2C). A small piece of bone. scattering
with small teeth seems to represent the left pterygoid (Fig. 2B). No teeth are present
on the transverse flange of pterygoid. '

The paratype, the anterior part of the lower jaws, has a deep symphysial region
and a small angle of about 30° between the two lower jaw rami (Fig. 2D, 2E). The
upper margin of mandible is undulated in lateral view and the anterior portion in front
of the canine inclines forwards gently. The dentary is relatively deep and short. The
large splenial extends forward and enters the symphysial region. None of the crowns
of the incisor and canine teeth are preserved, but the bases of the teeth indicate
clearly 3 incisors with an oval cross—section on each side. The first incisor is the
largest, ‘and they become smaller backwards. 'The oblique anterior margin of the
dentary implies that the incisors may extend forwards and upwards. The canine
appears to be quite large and points upwards and backwards. There is no diastema
both in front and at the back of the canine. The 8 anterior postcanines line a single
row while the other 7 teeth are arranged in double rows (3 inner and 4 outer). Since
the lower teeth in double rows are similar to the upper cheek teeth not only in shape,
but also in the position of the tooth point, and no wearing facet has been found, . their
cutfunction is still a mystery. The formula of the lower dentition is I3 Cl PCI1S.

It is difficult to describe the posterior part of lower jaw in detail because of the
tight occlusion with the skull and invisible sutures in the holotype. The posterior end
of the dentary extends backwards and upward, but does not reach the coronoid
process (5.2cm high) of lower jaw. The articulation is ventrally positioned, so that the
lower jaw articulation is below the level of the dentition. ,

Comparison and discussion In having an extremely high and stout parietal boss,
very special shaped cheek teeth arranged in double rows, Biseridens gqilianicus is
distinguished from all the other early therapsids, and represents a new genus and
species. In the previous reports (Li and Cheng, 1995; Cheng et al., 1996), the
specimens . of Biseridens qilianicus were 'consid‘ered as a dinocephalian closely related
to Syodon efremovi from Upper ‘Permian Isheevo of Russia. In some features, medial
sized skull, very large pineal ‘ foramen, temporal fenestra being larger thén orbit,

double” rows of teeth in lower jaw, - Syodon somewhat resembles Biseridens, from
~ . - : ®
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which it differs in having 4-5 incisors, low and lateral compressed postcanine,
intertemporal region being narrower than interorbital one, the depression indicating the
origin of muscles mandible adductor externus (MAME) reaching the posterior border
of the frontal on the dorsal surface of temporal roof. In fact, Biseridens with the
origin of MAME on the posterior part of the postorbital inside the temporal fossa,
rather than on dorsal surface of temporal roof, including surface of postorbital bar as
in dinocephalian, is on an equal level with eotitanosuchian. The intertemporal region
becomes more narrow than interorbital region in dinocephalian and other advanced
therapsids, but it remains wider than interorbital region in Biseridens and
eotitanosuchians.

Besides the two characters mentioned above, Biseridens also resembles the
eotitanosuchian in the lateral temporal fenestra being larger than the orbit; having high
and narrow postorbital; the opisthotic contacting the quadrate; presence of clusters of
teeth on the palatine and pterygoid (the features are not unique to them, sometimes
also exist in other advanced therapsids). However, Biseridens differs from
Eotitanosuchus in following respects, the skull of Fofitanosuchus is larger and stouter,
almost two times of that of Biseridens in size; the preorbital region is longer, 66.
percent of the skull length in Eotitanosuchus, but only 44 percent in Biseridens, in
contrast to smaller pineal foramen of Eofitanosuchus, its counterpart in Biseridens is
extremely lerge; the dentition ends anterior to the orbit in Fofitanosuchus, but extends
more backwards to a point beneath the orbit in- Biseridens, unlike Biseridens, the
upper cheek teeth in FEotitanosuchus are small, single rowed, the tooth formula I4-5
Cl PC8-9. It is very difficult to compare Biseridens with Ivantosaurus, as the latter is
based on very fragmentary. material. The type specimen of Ivantosaurus, a broken
maxilla with very strong canine implies that the size of Ivantosaurus as Eotitanosuchus
is much larger than that of Biseridens. Based on the analysis above, Biseridens, as a
herbivore or omnivore, is sufficiently different from the large sized carnivorous
members of the Eotitanosuchidae, to warrant its allocation to a new family.

In the Dashankou lower tetrapod fauna, therapsids are more abundant in quantity
and variety, then labyrinthodont amphibians and captorhinomorph bolosaurids. The
bolosaurid material, represented by  many incomplete jaw bones with teeth, were
assigned to Belebey vegrandis, a species from Zone II of Russia, although they are
different from the type specimen in number and size of teeth and shape of the 3rd
tooth (Li and Cheng, 1995). The identification seems to be tentative for the
incompleteness of the specimens and further co’nélusions can only be made once more
complete fossils are discovered. Among the ‘therapsids of Dashankou fauna, the
dinocephalian Sinophoneus (Cheng and Ji, 1996) resembles Titanophoneus, a genus
from Zone II of Russia and Stenocybut (Cheng and Li, 1997) was considered as the
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most primitive dinocephalian and represented an independent family Stenocybusidae.
The third therapsid genus. Biseridens is related to Russian Eotitanosuchus, though
based on which a new family Biseridensidae is propdsed in the present paper.

There was rather free faunal interchange between Laurasia and Gondwana during
the Late Permian (Rubidge, 1995b), but bolosaur captorhinomorph and eotitanosuchian
have not been reported from Eodicynodon Zone and Tapinocephalus Zone of South
Africa and dicynodonts, gorgonopsian and therocephalian, the elements of Eodicynodon
Zone and Tapinocephalus Zone, have not been found in Dashankou fauna.
Dinocephalians are the only group shared by the two regions, China and South Africa,
among which Sinophoneus is more primitive than Anteosaurus from Tapinocephalus
Zone and more advance than Australosyodon from Eodicynodon Zone, and Stenocybu&
is more primitive than Australosyodon. With the exception of labyrinthodont
amphibians which are still being studied, the therapsids and bolosaur of the Dashankou
lower tetrapod fauna suggest that the fauna is more closely related to the Zone II of
Russia than to Tapinocephalus Zone and Eodicynodon Zone of South Africa.
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B (Explanations of plates)
B 1 (plate I)

WS U5 8 Biseridens gilianicus gen. et sp. nov. (Holotype IGCAGS V362) JRK (natural size)
A KEEB skull in dorsal view; B. kBB TFHIMM skull and lower jaw in lateral view

BRR 1T (plate 1D
WEIIN Vi 8 Biseridens gilianicus gen. et sp.-nov. (Holotype IGCAGS V 362. Paratype IVPP V 12009)

K (natural size). A. kFHB skull in occipital view; B. FHIH M lower jaw in dorsal view; C. TSR

lower jaw in lateral view
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