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ARTAFUBX S8 AHEH
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(hEREBE Y 58 AXTIIE)
x@iA ARLTREL REHREA KFLE BS

B R E
AXiCRAFEERE LXK BRAATEREZIHE RS A—BEKRE L (Da-
gingshanodon limbus), ‘B RGRERE LE. HRE/ MU, SMsESRhERE. REM
EhEK . EAR R BEILEEMRN G, BESRAEIESHE, UREEERMLTE
REKBRE, BB ENABARTLUESEATAR B 888, XPEFRTZ
WERAX EHX BB R ERENEE, FAFRA S A TER N E RN E T i,

—. M B R

REEAFLHREE T—ET . S2 AL RO OHEL G RBEBE, B
“ERFR" HEM—ESHEL KBXGOETBEMRL. XEOTEFET 1915 4
&5 SCERHO MR 8 (5 30BN 7R, 1919), SEJR, EATHR(1928) JMERI(1934) EE
(195 EHFNEXETER (F 1), EXFAEREE—SHREERSRESER.
BN IRERA SERBRNKNEA Y AT LARA—EHE, BHREAF LA,
DB I X KR % (22 5 40 )9 K I 78 DL R ok B BB I L BB 7R 0 K 1Ly
i ‘

A+ ER, B EAH R AT RN ST EIITE (Cordaites ), MRA
SHEAAIET LM N E— R a e, 1982468 f, HEERESEHNEE
Bk B 1L, 78 Sk T A 3K B 9 K BA B2, Tl i vt R I T — 4k — iy B 2wy 4k,
Bo TR, RITNAE 19831984 R 1985 £ SR AF LA SR, BIlH T HEs, %
BRI T 3R RIS G, Dl = 80 B, E Bk, kAR
REJA BB IR, HFERLEA NN RS KR T THRAKE.

BEmA S 6T INEE EEE LBA AR BEE—H, K—HEAE, F+E54
B, BhREA, AT L FIERmE g2 o MEE—HHRENARERT, BLk,
MERRE, 5 LB TRIEENBEMARE S, £XEELET TR0 S L, RIIRE
TSI, B 3 148 33 B e 5 IR AV KA B R S AR OB 4 HE B R (LI o
FEEA X DGR 2 (RS 57 (1978) 1, B3 I A B, (34 B R
DR SRITEFFNS B 28T, EREHE—FEL L, RaRgsEENmE
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Investigation history of Naobaogou formation and related strata
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A (P)

1) Mt R KIZAER(AE G AP sy TRAEE SRR,
BEEM, T, TREBNEMXR.

g F IR S H B — AR EA: HAER, BaEd. mat
MR R BT B, WANRBENPRER, WA ERIREHE THETR
SEEEER, TALES EELGEELUNMIERE AN, MK EEBaES T
BHE Eo

""""" 7%{5%%%@:—,7\ .

AHXREHRAEERNR R AR E
1B ZRBRECE. EEERE.BRARSUREERS ERENE, ERERGRERKE,

Bt PR 1020 )
5. WLBRESREAWDELRE, XREOADE, S REH. 15.0 %
24, MEBRASEROBYELE, BIRETR. = EKLE. 13.4 %
23, BBERASNLEADELR, S ERE%k. 50.1 3%
22. BRERPESKAAEFIDELRE, RERMDE. 98,5 3%
21, RERPHSRBOAFEDELE, XS HRE. 55.3 %
20, BEAADEERECSHEDHLE. 49.8 %
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19. BAGESHEBP RSB SARBRE, 13,0 %
18, REETREEERERPELE BB EREN, BXEER. MRIEMLA. 12,6 K
17, REGDRBEBARBARUAREHRNE, RREER, 23,02
16, RLERPA AP ESKECHDELE, RBEEREZ. MEL5E A 65.5 %
15, SEERASHOET MY ETE, RESARER, RBSERE%. 45.0 K
U, REEOERDESRECESHEPRE HPELR. FUuBERKA, 53.5 K
B, #eIRERDESREE LEaTDE. SRADELE. BAKEARK. mRREK

£ Ho 57.9 %
12, B BELENDESERETDELR, FHEH. 27.4 %
1, ZRERS BUVESHRCHDEIR, 19,22
10, RIKEERA SHPE,DEARE EBHRE, BARKS B R DBEHENE, KERBER, 5

BRBARIERERE 7 BX. 35.4 %
9. REBAVESRERPELR, , RERERT. MRITERMAA, 48,0 2
8. RIKEEHE AWRUHE, ARBPEE AR BRI BRER AR X BRaRER, B

25 10 E X, 12,43k
7. BEAWPESRRKEATPELE , BREERKE. _ 20.4 K
6. WERERVE,ESRENL A 2.4 3%
5. HEBRERPE PP ESRRGTDELR, KERREEE. FRITEMA. 416K
4. BROLERCEENDESHRESHRAVELR. MRTEMAG, 23.33K
3. BRERE MPESKEASHITDELR, XRKARW, SEREK. FRERNA

Dagingshanodon, 78.5 %
2. BEEREEABRKED DS . XBERRE. 40,0 %%
1. BREEB ARSI A HRR &2 . REEE T2 KXo 27.8 K

TR OAMBHZIAE, RREHERDE.

INEREAREI A MTIREE. M TR LRRF, F-RENE—-EZEL
B, B _REMENEFE AR, EZREMNHE BRI T HE. SMEERBMRER
A BTG, UARNENDE LR ER, F—RETHDREE, KaBaESs, &
BR—-BEHREMABERE UEBANEENE, XZERER. F_REGL&ES,

R T

BARS K. AEDEES, UEL G LN E, BEEDREHN, RERSES—, &
FERRE, LHRLBRGER MBAILERLGR, BEETHNE, ERna

< REESHXAL X =MEERE RE, SEER, RIFTREIGAEUTBEESH
B ERE T, PFBAPRRIEEE,

TR AR

—i58%E Dicynodontidae Owen, 1859

L& (38) Dagingshanodon gen. nov.
(H2—5, Eig I-111)

BESIE R F, D& KRE LS,



12

B BRI W E R 27 %

BREEX BAARETHL.

106m

0 2m  S0m

A1 AFEHTELTEHXEERNEERARE

7. BE

5. BpbE; 6. BRE;

Fig. 1 Section of Naobaogou Formation in Naobaogou Village, Shiguai District, Baotou City, Nei Mongol

il =

2. E&bEs 3. hRbE; 4.

1. #R&;

5, flour sandstones

3, medium sandstone; 4, fine sandstone;

2, coarse sandstone;

i, conglomerate;

6, lime mudstone; 7, mudstone

NEAELE (FRFH) Daging-
shanodon limbus gen. et sp. nov.

EHFRE —MEARFRLERS
ZREHE-REN TG, IVPPLARS:
V 7940, .

T ARGTEBXELN AP
FIHA AT Z

HRMBME B _BiHREHEH,

BEBY ZHMX—KXFLHXA
FrltpEXpIn%, ko

BE MR BEIK; BEHE
BB BABZEATIHEAN, BB
BHEAFMUABARADERAESEBS
MG HE Lo BBBNK. EEEEMH
HEEBEMEHRRIL. WRE, WKy RE
BiER BESESREREBYK, SH6
BERRBRNES L. BT BE BT
BiE LHERE—S. BEELXK,
—HEBEZIAEEEH, NEFLLTEREW
BEalE. BEHFE. EHINHEHA=MA
MR, EEFESNE T EESE. &
WEERE, TRAESERZ L. RIE
EIFL &AL o Tﬁﬁ?fﬁ%ﬁo LS gUUEES
N, RE AR, h B %o

BE ZEERKE-ITLENEBER
EE—ENTHEREIIERW. = Hik
EIEE-THESRESESE BT vk
EHETSZHAN—ERRNEE, H
B, RIERSITE, A ik
AN S G AR B R 2 B RS
k, BNLBREEARETF. HFEHRERA
ERTE W 5 BEo

FW (B 2,2) L BREREMHEE,
Bei B AN IO, BRI (51 BX)EE
EESit. kB2K 83 BK. MR A&

AEFRBARNRERRBH. ATSREEPR LXARRATE. BT NIRE
THE RS ARBETNR. BARAEN. NABAMNASRE. R . LHELE
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Fig. 2 Dagingchanodon limbus, natural size; left, dorsal view; right, palatal view

BN EER . sTEE/ N, U TES. EAIEHST. HiEK. REBERHE,ERFE
ST 4 A R R B SE, MRTWE AEERS LR RMENE, EEIRS TR, &
k. ESEBWIES LMREY, BEGSH T SERMBRSEMER, BR—%. EA
ZEMEEH TEZEH S, BiBAEE, WETABRERZ L, EERAREFLAN %,
A EN DS MENTRERITEA K. RN eSSBS, UERSEFRER
BotE. TILR=AK. ERETERNFETEY, AgsNEZH8, EEFRES, £
REFEHREEREE, NIRBERELE N MBEIERENE Z A% Y, KMIHE
He EFRENA, B EHREENSER—RERTEN. RILERE, ERLNFL
KW= —o MERAIBEARTHIAE.

Ed (F2, b)) iiFEREEANERER,. SIGTEBFWETNR. MATHE, %
TRE— B MEk. BIATE I BI SR, BhR—MEEE L, SMUTAKE, Bl
- 2N BRI, 5 Daprocephalus leoniceps, (Ewer, 1961) FL; SiE —EERN
B R RORFR T A N, R SRR N AR, 2 R U

FEANS TR ERN, HTLENESSHEA TR N KEBRERLIR, LK
REFME ~ o :

. EERBRRDLY B hoiE, FUKRNGY R, ERF NG ERRK. Rk
BMBLAHTIR, S B EIE B, RS SHEATE, Tk, ZMKZR/E
ER L—BIR&VE, 5 Oudenodon, Diictodon F1 Kingoria ZBEMLHT. AMEA
HEMR. £BER BT I EFSLABRRLNEE—N, E—BE, HR 152X



14 O K B B ow O®E R 27 &

RED TR, A TE TSN T T, LA ERERIF—AEE, FR&E%K.

EER, AEHARERILTH. BEESMRERSS A, SHSFHNASLMSE
AENEARESRK. BENRERERSISAIERT, URSBRALE S, 3 RETH
ARFRBEENERL. XATERBSREKSU, EAER, HEHTER. AEHE,
B 0 SHTAUE R R B4 PR S FMRE K, iy, HAh Ry &, a5
NEILRIZTUES, SMUSHRE RG-SR AR AR, BEERHEERE
Eask:ii

CRBRAA S LB R, SRR ENEER SR ARNN AL ZE, SRR

HARTA R HAE, REEBERR LRERETR, HRERREE. 28
TG4y MR X R E RN, BBERERBERER VA, HELmE T
Bo EEERWEAATLIERES. SREBIZT. BEEEMNTRER WAL
T % 6 s ZERT R IA O s IR, RE VR, BEEEFR, ERERSMEERAR—
H, B, HERAERFE, BER—"Y'EH. BREHERRARELNWE RN R
BERAMEREE 2 g ET. ' ~

EAENREER, TEXSXEE—TEREEXRHIL, ZURAAER. —X5H
PR FLAL T Fe & 8, UG IT 0, 3 YR B R S MR 37T o B SRS
MR L, R A A, F—A T RIFH“ MW", T EE S W HE, BRE
ZHE, BEY, MRE, 5%, /MR T &, T EENIR, SEERARFERE, £
WERNH TR, R R XA, XA 880 —RE S NRRE e EEiL
MTHEE—EEFEALHNEE—NL, LA TRENGF A, A LTE -1 RE

EREEBER. BHBEEARE

o (B 3) BFLKER, BEEE . LR AR aH. ERANREAT,FEHR
BNEHRARE,E LEAR MENHE,NEE LOEES, RREFNEEEER,
MBRNHE, 5 Daprocephalus (Ewer, 1961) Hilo ERAE SMEERBENES
- REBEZANFLo LEBE FLEEE 2 2K, H VNG E, TE—A 5P HNAZAE -RE,

SQ’ ’
e

e
i . o

s "\b-t;‘\ -

B e o a X -+ >
‘ ‘\ " ee ept PP e R

B3 agkHELE W

Fig. 3 Dagingshanodon limbus, natural size, lateral view
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ﬁﬁ?ﬁgiﬁﬁﬁﬂmﬁc X FLAGRT M, iﬁﬁﬁ’%*ﬂﬁﬁ%iﬁmﬁ(
WHNBZANB S 5 Dicynodon trigonocephalus fy/N&F, (King, 1981, fig. 17,
e.f.) BERLUETT .

LEEENE RS, SRABHEE, 45}(5’%’ SREERT (TRENERTER),

TR E, RANBEH T . KA FTIRE REFNEL. BMF LARY
P@@!ﬂﬁ'ﬂ@'ﬂﬁ,ﬁﬁ55“}3@—5‘5]&,?%‘559&&@512??, BB b e S Bk OB [T BT
BB R. BME R EE, TSR ES R, FHaX BT, £
WERER TGS X 2PHRER 1L, B), HEEFEIETN, 5 A%, BAE 80 54
KZzA o WBERE, BN 40 UKL T,

C HEARREN TS, EETHE/N, ERERERZREBERE=AF. £H
MEBN T RS L(5LAEFEMILTESL, SEAR T&EH. EiES, HE S
HERZROH M M2 T,HT EE—NHIREEL (flap, Keyser, 1975), i
RREME—EFL, BIERZROTE, LA EFET&E —&EH B RE A ES T
i, LIERBRER, ARENTEEREESHSESER. WRTEIK. EESS
8 2 (8], WA E W 4 » TE IR S B FE U o

FEREN, B ENE S, Kb LEN AR — 1 58aaE, Rs—15
FEMINEERE, BT LR RN TR, HEANEZREAER. REFTLHE
By XENMEBRIEGFRET LW THE—HNTHEE"-

LEUE BB RS B EES S MRS S, R TE RN EN . BSY
ZinEEE. EFRNE,HEHW LT,

TR E R R TREE IR, ALY E 2 AT A e, ix
“HE LREERHEE EXNHEE, AINE ST S EER RSN MRERE,
HERBHRE ER—Fo. BIBETES L TREFUBINEEL. #ENESY
KE iz, RIEEH . HRBAEWBIRBE,

HIESE S =4, HPEER (a palatal ramus of pterygoid) MIHFF# (a quad-
rate ramus of pterygoid) g ML, MEE L E MRS, B LKA ERRFLTBEE
ﬁﬁﬁ‘>EE!JW¥%@Uﬁ@Eﬁﬂ1$,E?%%%ﬁ,%E@%ﬁtﬁ,ﬁéﬁ%’%ﬁﬁfﬁ%, A fdEL
BEREIXRZ. WU L MR HGERRETESEDN o

EERENEREMEE LR D, BIEEFHIEAAT,RERE, RULMNER
L EsRABT LT 1 B ES,

BIEE XA EERE — MR NET. fiEENE, NMBEAR ERE—SKRE
W, A i = R B #Bo

HEELTEEHRESBIIT NS . f’%’ﬁ']%?’i‘rlﬁ%ﬁ? 558E TRAE&
TREFBEHERTZAREK—I.WERE.EHREEBETHEZ T, ﬁﬁ’%%ﬁﬁ%g
BEA, THEFERA.EHESHBRE —ENER. ESSNBRARESEN, HE
BHRENE, HESET TSRS _

B (B 4) S E R aR g, A REEARE. EERABGEZTB
HEREHAS,MAEZR (tympanic process) LN, BERIIGMRAERF. HAILEMR
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4 THBRE LG ;LB x 0.8, A-HXK EEE KB E, 4x3

Fig. 4 Dagingshanodon limbus; left, occipital view; epatural size; right,

section of upper occiput at the arrow, X 3,5

Ko KLERRNAS, LR THIERIVEL, HENE SIMUEH R BN IKFLMKBRIEE R
FHNM. LB TS, BEMLBEMAZ X ART 100%
HIERE, PHE —AE. RBK, LTRARENG. AHEBRHT LEZRE,

s agkELE TR
N Y7 P

Big. 5 Dagingshanodon limbus, lower jaw,

natural size, upper, lateral view; lower, dorsal

view

WERNEASLRENBERBIE. kT, E
JEEEINE LB RS A ERE (B
4, B), ARLETNRHNEERAE. H
A 4, B TAISERAEE LRME,
TaE (B 5) THES5H5EEEZE
—ART A AIH E, i, TEENAEX
HB%EETIFL(ER I, 1—2), BRE%
KRHEERER
R AR, MERT&E — W,
WEE. WHRE, WRNKN R EM
Frk, Al i & H M ER
FEERRRA GRS, BN TH
W TS, (dentary fenestra), THELL
BT RSk BB, M B R, TR R EE S AL
W EMZE (dentary lateral shelf), |
B O S AN TR AT 3
BRE LT, FREALE G
BN, RM SR E (splenial) FIHT
R BB, 7 TG EE RS

ET@?LF%B%%%EE~/\T‘] Tﬁﬂ%ﬁﬁﬁ%%}i?ﬁﬁo RBERITEENS, £ FaX

B&Z THRUES.

SRR EET R T 2L T B R A MR T, JE SRS, EEHN
TS, RIBNEHBEERRZABR N8, R THERELT —IH,

FEEMFIE RIS o
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(BT EERERNAN, SHRTERA, SWAERNXHEM (condy-
les)o HATAR TR MEE/ AR TR SRR ERMER, WATELEESXTY
BREAR, LBBARSNRTEENIWS. XYBERERABHER YR T
XTSI B B

&2 MESEER(RA: X

Measurements of the skull (in mm)

1. B E length of the skull 83
2. FS&E maximum width at the zygomatic arches 51
3. XS width of the occiput 56
4. JERT{E length anterior to the orbit 24
5. EEH: length of the orbit 22
6. HZEK length of the temperal fenestra 35
7. [BIEH Y minimum width of the interorbital bar 19
8. [HFEE minimum width of the intertemperal bar 15
9. BBIAEK length of the interpterygoid fossa 13
10. EEMFLK length of the interpterygoid space 11

SRS

“HEREER Andrew Geddes Bain (1838) 7EEFdF Milldenhalls PITEI 1B 4E
#& (Fort Beaufort) LR IEo Owen (1845) F—RIERKREAN 152 Dicynodon,
1876 &£, Owen LR T =+L AN, RANE, DM Flo Toerien T 1953 H4R B T
WiEEFRORR, TREEBHREN DRI AN—EE/METEILER XN THRA
JEo Haughton 1 Brink (1954) WFETHTENME, AP RE IR A= B BERL W
ZBANES. MEBNLABIT, HEMENERAR . L EFERSRE HMN~T
FEMPIRE LR E, —B SN BINRS R =32 2 RRELAH.

THERREARER BN ONTEEM T MERNE . HAREEN
E_BLNBERE, B SEHETE (Venjskovia) FRILREEMNERLFEL T
Fo BEA-WELMBMMBEMREIEL R (Ecca) B LIKH548 Upper Waterford 4 (5
Eodicynodon); &5 BEME F=B5ERW, MR ER Ischigualastodl (7 Ischigua-
lasiia), 3Efy Chinle (7 Placerias), {HREZMATT LB, ETEE LA
HERUAHHE, SE LS5 FT=8%. £ LRBXLULN, —HBERESGT
AR BIEE EOM AR R o 7E B R ME TR T R BET e, RIS s HED
BRE)R—ABE) R (EEANRAE LB R I Eodicynodon F Cistecephalus
29} St?ﬁi"cdia{l foramen, Kingoria [ dental foramen {43, Eodicynodon 6T E®
S54NE B RIEMFL(a lateral palatal foramen, Cluver et al, 1983), Dicynodon tien-
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3

Sbaﬂe”m” (V 3260) WEANFKILEA—N, FE, MEERBROXHAR®REZR
(ﬁ)ﬁt%%ﬁ%ﬁﬁo B MR iR R 2 B 3 e , R R % o
NERIRAMBEEARERE, BRES Dicynodon (sensu Cluver and King, 1983)
RAIR HEMZERMKEE, RF SR ATTNEEERNE, MEERFRNHER
2, REE LB SRS, B G B, AU EE RS (intertuberal ridge) RRH , 8
FEE,EERWNELE TZABAMIERERETE LSBT EEEXH; 5RE
R ZHEZXINILE 30 BINMZWRA S Diictodon sesoma F1 Diictodontoides sk-
aios A AMEUZL. Flin: BIINSBEFENST BEHTEH, HALA%RE
A TNE 2EE, REEH R S LRI —MERK , AR BB IR, RS F—

MEok s, T+ RE, RIS 2 TR TE Lo 2R, XMW ANMEEIFBS
IH]EE%{S%;%‘BTE%@,@JH:%EE}?( =] tFRA X Bl o

AE

TRBRMNEY—FRE--FM,RiL%

THEBAH L BAE KR X R X M 53 2R RS EE I

£3 Viedo 5 V3260 ﬁqmﬂl:t

b3 1E Dicynodon tienshanensis Daqi;ég;}.m:fd:p'f ii::i/%m
A & g A g A
ERALK /B K =1 ~1/2

[RIERH 2 /Rl RE BB % =1 =3/4

. R Frh¥

| #| T BE %)Eq:ﬁ % Buns;

IE &1 & .8 Bk
B3(5H%) Ry NGt

E % R 5 R %

® g Y N IR

- BT A4

A T rmrg 2T

w o F LA — EARE—ER

B R FA B — A A~

B B ENY-UN. 2% *, HEL

EERE £ X z K

BERIL %= K = *®

BEESERE BEHIRERS

RARS B A WG A—

BEHHFL - L ] iL
BESEGE s B s 0B

) & X N

@B 25X 8B% RENBAN%

R E K I

1) Cluver 1 Hotton (1977) ¥t#)3 Diictodon Bo BMITEIRANEEEHSS, B AIERGEH 2 HIERAT
RO M B BB AN RN B R RIFANARER, SREENHGERN. BEE—SEHAR, EERI
V3260 BEERM/MNMIB T, TRk Cluver 1 King (1983) my4r% %A %,V3260 & Dicynodontidae
HIKIE>REYIA Diictodon [Bo
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B KHFLEANRHEREBBRET,EEAS Daptocephalus leoniceps® (Ewer,
1961, 435 B. P. 1. 349), Dicynodon trigonocephalus (King, 1981,%3%5 TSK 14),
Kingoria nowacki (Cox, 1959, #44 FRP/84) #HiE, B4 2@ iRo Ewer (1961, p.
382) AN, X R EATEE (vestibulum nasi) fHEZRIR (cavernous valve) M ELL, B
FARKA BFL (nostril-closing valve), DL #E/K ¥ 5L At K (R BUA A 843 (squamates)
BFE) o .

A e, BB R (duct of Jacobson’s organ) FEJFO-T BIH% (nasopharyn-
geal duct) JEMINBIN, AEFEEM (FHE) NEAFTEAXENRIERE (the
fusion between the vomerine 2ushion and choanal fold of each side, Parsons, 1970, p.
138) AT iBR R AR R A B R R E s S BAE S B, E AT 5 0 BEHEE. £
WERD, REEHAYRE, HAREATHFNERERSOBHEE, RMERENHTL
B8 At BERAT iR, AR AFLAE M —/ i, mes g2 rml
BB (lateral nasal gland)E B EREMEE=FH, REEASE5HEERTHMEER
RLEE BRI O TRARENEH O WA BEAE, IHERRAE/NE FE—HA
HIL TH—IABBREENH T, BNERITFRFEEERTAN S SEBBRERRAE
AR LB =ANFLE SRR M B BR FL. 2 T RE4E B S T 05 th BU(An Dagingshanodon);
BhalfeEREh R S RAE (A0 Dicynodon trigonocephalus, King, 1981, TSK

Me AREHL
A, C, D B BAHAM

Fig. 6 Comparison of the nostril structure

A, Dagingshanodon, antetior view; B, Dicynodon trigonocephalus,
right side views C, Lystrosaurus, anterior views; D, Kingoria,

anterior view,

1) Cluver I Hotton (1981) ¥ tFAA Dicynodon &,
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14; Kingoria, Cox, 1959); Ao AN EBEAIE (2 Lystrosaurus, Cluver,1971) 4%l -
BRIAERAE LA E, NERIBTEIHEFI K : Deqingshanodon—>Dicynodon trigon-
ocephalus—>Kingoria (—>Lysirosaurus), XFLEA B0 Gk BRFENL DA HT, HHER
BAI—M e FEREAES, NSRRIV BEAFE MBS ZME TERT L%
B, EEIRE M RART AR B , R RS LE T ALARE(I Lystrosaurus), X—
I HF Cox (1959) WUHIMT, MERET Lystrosaurus HRRERE O —/NH K. H
RERNEMEZANNE, EHEBRRE LA BHNNBAERI, EEKEEN LAES
BESE, MHERSHEMEERE. bRENN BRI ERSUE _EMATHE s ki & R
B MHNHINEER. ,

X *ﬁ&l)\?@_ﬁ%%ﬂ'ﬂﬁ?]z%%ﬁﬂﬁ%ﬁ*(015011 1944) MEZ B LA FE
B RIMERAA BTN B2 Kingoria nowacki, Daptocephalus leoniceps %, {E
EXPEE - EE. AFILBNHEBRE=TE%, EAMHE. Eh LBRROER
WEFRUEA—HBAR LRI T HH. TH—HRIERBERIMUEREANAT,
BAE TP MR AL R Bk, L ISFI s 5B R TR AR, BA IR B O, (R ILEER
MBE BRI E” (Sensu Olson, 1944) M4y TEH—HREREKE, 5 Olson (1944) K
EE R FE (mesethmoid) ML HAIBETFMHEYS o Agnew (1959) AN RE ZEHEE
BEREZASHERENRNNIBRA AT RE. BRIALRRALUNDE. BRA
MELREENENSHERE, HEHHHRE (Seeley, 1898; Cox, 1959) AKX ZLE
MER B RE KT EEYAE S BN B R BR LR TRG R AR
RBEHHEBIHE—F B, BAMAKHEEN KT (basicranial axis) FRBE L
AL TEAF o

BHEE A THETIE, FEiEEhl e (interpterygoid fossa, sensu Cluver ez al.,
1983) NREBAHMERBOREEGE. LBMERZSHNATERSEE. 2804
HHRZENZR, ERREREILZT. REZNOEARSBHARE, HRAIN &1

\

p3/ pal
vo
’s vo
- .
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K7 EEGBRRNREARRES R ﬁ%-%m%ﬂ%mz"é(@z,
HEDWE, R E R EE

Fig. 7 Structures of interpterygoid fossa of later dicynodonts, Comparing with those of
earlier dicynodonts, showing the changes of post-palatine vacuity ‘
A, Kennemeyeria cristarhynchus (after Keyser ez al., 1979) B, Dinodontosauyus

turpior (after Keyser e? al., 1979)
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(Chboina, Parsons, 1970), EH B A BN FERRYREAF o E-BLKRF, B
BEMER/NY XUE, R BRI LA, AR KRN B EE B RO E 28T,
RFERE SN BRI R HERAFLART e 2 =Tt G Rl ST, JIREEFHME
th{lii Dinodontosaurus, Lystrosaurus, Kennemeyeria) BN EEERNNE,
SRERESNBINF EER A TG PR LR EERS T HHE, BREAEER
BB, URZEMANEBNARERASHESRE 46, BEFRRHEER
HEETHE, RENRETSRHMK, KRG HMER T RGETEEN, HTE
B St 7 L& 5 a5 Fi S ko

BEX ZEoHEET, BFIAARREEBNEETEHNRAEEE —BI&S
& 41K (basisphenoid-parasphenoid complex, Sensu Cox, 1959, p. 331, Ewer, 1961,p.
383) HURTI, %A BB o ERIVIRA L, A E ERE LRI ERNEE
BRET—MRROE L, ERSERE B, - HRME R ZAT 8o

Ewer (1961) #iR Dicynodon leoniceps B, EE DB FEHREM (foot plate) B
HF—REFH,EREEX. AT S5 LEBHMNRAREM, BN L TH ERER
WREORT 85y, 5 Dagingshanodon ML, X—RKFBHRHE LT ERREBNMS,MES
BERHNXRAETH LEEREREET . AFLENLEEERERREHEEGWE L
FEBIHS N KELBHREE X SR EERBIARSE &%, hidd 3R,
FLE AT RN RALRE R, XHNEES AR EBFHHERHERT, Ewer
(1961, p. 385) i L FR-B FEAR ) BT o 2 ¥R 0 1R 50 340 0 28 72 T A H R NS i A0 1
o BARE LIBBIKE , MBI HERHE, PIPALL “Hil 28" (Sensu Cluver et
Hotton, 1981) WM EME, B LXHERBNERMNLE. AFLEME LR
B X5 3 SRR RN E GRS MR HER o

B XHELBWEGEBETE LORMIELDIEERENME, S40TEF
ML ARKRES, REBBNLEREE, UENE MR, BLE 50 BRIT.X
ARG AR EDNREBOENE R BEDRER RS, A/ e, FEEE.
MG, ETHRBAY (Ewer, 1961; NI, 1973)0 MR V 7940 BT FBURALKE
ST, TR T AL F i & S B4, SEMEMENSHNPIRERMESES,
BREEH AR ERL MRS — b — R+ R R (——Eh —a i+ T %)
AR BIRERERE BUBELE , RO T AL T A48 il e 3% i B O BEE R T B o

REUETHERLAKESE (Hotton, 1986, B8, A) HIIE, DA%, WMIAR AN
HFEHAEF AR Hotton (1986) INABBERAWERN. HABBHNRZ AERAME
TERTE. MNBAR AR I RE , XA BT ISR ER. FABmER
EBET R, X L B AR A B TGS AT R, BT LT &1 _E 5 5508 2 ()R 7= Ak ) )
ﬁ'%ﬁﬁf’ﬁﬁ?o M FERB RSB RSB ERSID T, BEHERNTNE
o EEFET, BHERFUETHEUYBED, THARREUBICER &N, 685
ﬂﬂﬁl&ifﬁlﬁﬁ@%ﬂﬂ%ﬂi‘%%l&mwﬁ,@%%Eﬁﬁi&ﬁ@ﬁ?ﬁ@ﬁ@ﬁ@ﬁ%ﬁo
R EBREZBLNEBEXFHAMRCANARERN ZKEREBERXGo Cr-
“nickshank (1968) Hf5: T 22 N~ RLBFA 16 M= BLREANEE S FEEHNERK
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P, TR ZPFTE —BLBHEBNIL (interpterygoid space/vacuity) KEXT
WEFL (internal nares) KEM 60%, M=BLFLNNT 60%, Hitt, INHR B
ARESNBAREZWEX S - BL BN =S84 BHNEERE. KHFLEHXAD
BHMEE 85% . HIBFHWEEBATRERERIN" 2" FHo BhARE Keyser (1974),
Cluver 1 King (1983) FrB I —RIN=ZBL " h BEMNRE. . AIEIBEREEHN
JRARIE , B g A AL E, AR BRI N R/ HERER S, W8
R R ERAS; TAWBERITRAGRR; TBERE—NMREE S &N
BT ZE; D5 B FL il e s i s 4 0, B & %% XA, TUEEER-ZBLNS To

BT HRERSS, ERaEAPERITRERLMA, HEHBRALLKREILE
o BLERIITALF W AR LR B RN REHEABEWE LB (Yynmos, 1983), X
FLAAKEE FEOR AR R EB WAL T B4Ry “Daprocephalus™ 7 (Ricqles 1 Taquet,
1982), XPUFERERF LENHA LT S BEEHERE,

o, % E

&, EHBROMHEL &5, REZHER A, MERLIMRRIIE SRS
RMELFU—EINON RS MASERZRRK. BE, AREAHFLXHaBH
FLARKIT ZHER, MLEEE LB KBEXMBERARE LA W, BRITERE]
—E AR, TRERER, XA RERER S HRE ML, T
Hid B 4edh SHEnzsi A 45 e, BRALIHXAER ZSIE WREERN
WA A LN, EAIKEARRRERIECE TER) T haREIFTX A
HITT BB A LIRIX S A, R IURA TR SHBOR A &, T HEE(]
SREAR BB IR S — Bt S B SR E I X Ro AT, AR, R RED
B IREZRARBBETERR, XMNROIDBEUSEENILRBRA LR
FEEIEL, BT REA & IR R B LR REE R R . FEHMITT, n: EREFBHR
BRI RITAR D, BUE KB L R T8k LRk g Rk 52 ke &
0 6138, 88— IR R DL S B — R H B, WL ROV BN I Bia 3 E . X130
BB L, RE T RET — 2, BU ST M R LR R E R A
HEAN B ERRE S ER R

ARCREE L EEL G ETRMEREE T=ZF 54K, MO8 T #H
SCER IR R B o TEANME R MEELRED, HHE, IR SEME A TR
TR RNFR B, PO IR R PH E A R4y B AR A 7 2 AR A LR , PRSI St J A
MEERREM TEXE . Ek—IFBi.

I B

ang. angular; art. articular; bas. basisphenoids bo. basioccipital; den. dentary; ect. ectoptery-
goid; ept. coipterygoid; f.gl. foramen af the lateral nasal gland; f.Jac. foramen of the Jacobson’s

organ; f.lac, foramen of the lachrymal; f.mag. foramen magnum; fr. frontal; Jcc, canal for inter-
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nal caroid artery; ip. interparietal; is. interpterygoid space; jug. jugal; i.f; jugular forameny’
Lf. labial fossa; Ilac.f. lacrimal foramen; ILs. lateral shelfy max. maxilla; n. nasaly orb. orbit-
ophenoid; pa. parietal; pal. palatines pfr. prefrontal; pm. premaxilla; po. posterbital;  ppe
preparietal; pro. prootics psp. parasphenoid; pt. pterygoid; pt.f. posttemporal fenestray  q. qua-
drates gj. quadratojugal; ref.l. reflected lamina; sa. surangular; smx. saptomaxilla; 50C. supra-
occipital; spl. splenial; spth, spenethmoid; sq. squamosal; t. tusk; tab. tabular; vo. vemerg
VIL foramen for facial mervé; VIIpal. foramen for the palatine branch of facial nerve; ~B.P,I. Bernard
Price Institute Cc)llcction; FRP K. R. Parriogton Collection; P,sh Earlier Permian Shiyewan Forma-
tion; P,n Later Permian Naobaogou Formation; T,1 Earlier ‘Triassic Laowopu Formation; TSK T. S-

Kamp Collection.
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THE DISCOVERY OF DICYNODONTS IN DAQINGSHAN
MOUNTAIN, NEI MONGOL (INNER MONGOLIA)

Zhu Yanglong

(Institute of wertebrate palcontology and paleoanthropology, Academia Sinica)

*

Key words Dagingshan Mountain, Nei Mongol; Naocbaogou Formation; Dagingsha-
nodon limbus; Morphology

Summary

A fossiliferous strata, Naobaogou Formation, outcrops in Daqingshan Mountain, Nei Mon-
gol (Inner Mongolia). It stretches north-east-east for nearly 100 km by 10 km, between Baotou
city and Huhehaote city. Naobaogou Formation have had no recognizable fossil until the first
vertebrate fossil was found in 1982. This formation, beneath Laowopu Formation (Lowermost
Triassic?) and overlying Shiyewan Formation, consists of three continuously deposited red-brown
sediments (deposit cycles) that are rich in fossil reptiless——dicynodonts, captorhinomorphs,
theriocephalians, pareiasaurs, perhaps some labyrinthodonts. The total sediment reaches 1020 m
thick. .
The first mammal-like reptile, Dagingshanodon limbus, is described in this paper. It is
considered as a typical Late Permian dicynodont, distinguished from others by a upper-palatal
ramus of the pterygoid, two small lateral ledges of the basisphenoid, and that the squamosals
curved anteriorly. The structures of the nostril, sphenoid, and pterygoid regions are discussed.
This study shows both similarities and differences of strata and animals between the so-called
“Salaqi System” and “Shigianfeng Group”. ‘

Description
Family Dicynodontidae Owen, 1859
Dagingshanodon limbiis gen. et sp. nov.

Holotype a skull with lower jaws in situ. IVPP number V7940.

Locality Muhao Gully, Naobaogou Village, Shiguai District, Baotou City, Nei Mon-
gol.
. Age Late Permian.

Horizon Lower cycle of Naobaogou Formation.

Diagnesis Body small size. Nasal boss longitudinally developed. Nasal-frontal boss
small. Septomaxilla completely enclased in nostril. Openings for the lachrymal duct, Jacob-
son’s organ, and lateral nasal gland lie on the suture line between the septomaxilla and facial
bones. Canine process short, with a lip-like lateral extension. The palatine participates widely
in the secondary palate, having a long suture line with the premaxilla. The ectopterygoid, pa-
latine, palatal ramus of the pterygoid is well developed and extends anteriorly over the anterior
end of the palatine. Labial fossae present. A lateral deltaic ledge is present on each side of
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basisphenoid. The squamosal curves anteriorly beside the temporal fossa. Preparietals pike-
shaped, protruding above the surrounding bones. Parietals rise at the brim of the parietal fora-
men. The dentary sulcus deep and narrow. Dentary table narrow.

Diseussion

Major differences of Dagingshan specimens from the most similar genus Dicynodon are
parasagittally developed nasal boss, well formed nasal-frontal boss, pike-shaped ridged prepa-
rietal, larger exposed area of parietal on interpterygoid bar, tip-to-tip contact of pterygoid with
maxilla, single vomer, no intertuberal ridge of basioccipital, anteriorly curved squamosal. Unique
characters are small deltaic ledges on the sides of basisphencid, upper-palatal ramus of
pterygoid. Accordingly a new genus and species is named Dagingskanodon limbus.

In extant reptiles, the duct of Jacobson’s organ (accompanied by that of the lachrymal)
usually opens into the choana, but when the palate éxtends by the fusion between the vomerine
cushion and choanal fold of each side (as in Squamata), the duct opens into anterior oral ca-
vity (Parsons, 1970). This suggests that it be probable, considering the bony furrow of the la-
chrymal duct leading to the nostril, for the duct to open into the nostril in dicynodonts, which
had a ywell developed secondary palate. So among the three openings in the nostril of Daging-
shanodon, the connected upper two are openings of the lachrymal -(the uppermost) and Jacob-
son’s organ (the middle); the tower solitary on, with ridges and furrows radiating from the
vent anteriorly, is that of the lateral nasal gland (Fig. 6). In Squamata, of these three organs,
only the ducts of Jacobson’s organ and lachrymal may be connected via a duct. ‘The position of
opening of lateral nasal gland was variable relaiive to the septomaxilla, and could be ranged
as following (from back position forwards): Dagingshanodon Dicynodon  trigonocephalus
—Kingoria (—Lystrosaurus). Probably the opening moved off the anterior edge of the septo-
maxilla in Lystrosaurus. This might represent a trend of evolution (not necessary an ancester

—descendant relationship). . ‘

In the sphenoid region, Dagingshanodon had three isolatedly ossified- pieces of bone. The
upper two pieces have identical intrinsic lines. The lower one does not show visible intrinsic lines.
These three pieces of bone seem to correspond to Olson’s orbitosphenoid and mesethmoid
(1944) respectively, therefrom, counting the basisphenoid and, the presphenoid, Dagingshanodon
had four bones on the basicranial axis. The phylogenetic and embryological significance of the
bones in this region have been argued for years, but most researchers recognize more than four
bones (Seeley, 1898; Olson, 1944; Cox, 1959). If this stage recaptulated any evolutionary stage
from reptile to mammal, it could be agreed that no less than four bones are presented on the
basicranial axis of the ancesters of mammal.

The space of the posterior part of interpterygoid fossa which is walled by pterygoids and
named post-palatine vacuity here varies greatly among dicynodonts. In most Permian dicyno-
donts, the vomerine is small, and extends backwards not as far as palatine does, and the spatial
front of the postpalatine vacuity is V-shaped in lateral view. In some later gemera (including
Dinodontosaurus, Lystrosaurus, Kennemeyeria), the vomerine reached posteriorly beyond the pa-
latine, the spatial front became nearly a slanting plane, the vacuity became smaller and shallo-
wer, ‘until it vanished. These changes could have evolutionary bearing.

The upper-palatal ramus of the pterygoid which, such as appeared in Dagingshanodon, is
rarely seen in dicynodonts corresponds to the anterior part of the pterygoid of pelycosaurs, whe-
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reas the palatal ramus of the pterygoid corresponds to the transverse flange. The upper-palatal
ramus is well preserved; there is no fracture or matrix covering it. This ramus may be a vesti-
gial character.

The tusk has an abraded surface on the median side only. The abraded area shows conti-
nuous parallel striae with a steep posterior surface and a flat anterior one. On the upper part
of the abraded surface some striae swerve backwards. The striae couldn’t be made by rough
food as Hotton (1986) suggested, because there couldn’t be any shearing and cutting between
the distal half of the tusk and the lower jaw. When the jaws closed, the abraded surface was re-
ached by the ventral edge of the lower jaw; hence the striae could only be made by the lower
jaw smeared with residue of food and sands. If the striae were made by rough food, they should
cover the whole length of the tusk. This suggests an intake model that tusked dicynodonts fed
21 or just below the surface of the substrate. The continuous striae with swerving upper ends in-
dicate not only that the lower jaw of Dagingshanodon might have been pulled transversely to
shear food, but also that it could cut food when the lower jaw was retracting.

The percentage of interpterygoid space of Dagingshanodon is 85% in relation to the inter-
nal nares; the spatial front of the post-palatine vacuity is V-shaped, without the characters of Tri-
assic dicynodonts listed by Keyser (1974). Hence Dagingshanodon may be considered a typical
dicynodont. Because it has some advanced ‘features, such as a large part of the palatine con-
tributing to a secondary palate, small ectopterygoid, invisible postfrontals, small ledge on the
lateral side of the basisphenoid; and some primitive features, such as the long and narrow inter-
pterygoid fossa, large post-palatine vacuity, and well developed upper-palatal ramus of ptery-
goid; the age of Dagingshanodon should be older than the Daprocephalus zone, not younger than
the Cistecephalus zone. This is in accordance with the data from upper beds which have captor-
hinomorphs whose age is considered not later than “Daprocephalus” zone (Riqules and Taquet,
1982; Yynmmos, 1983). .

As a result of this study, two features seem important. First, it could be clear that the fau-
nas of Xingjiang and North China are similar to some extent. Second, the animals from the
Naobaogou Formation may represent more than a single fauna. No captorhinomorphs are
known from the South African fauna. In the U.S. S. R. the fauna is characterized by dinocepha-
lians. In India there are only dicynodonts and captorhinomorphs. In other places, such as
the U. S. and Niger, there are captorhinomorphs, but no dicynodonts, therocephalians, or pare-
1saurs. The fore-runners and relicts of different groups of reptiles both thrived in Naobaogou
Formation, which is of great significance in investigating the evolutionary interactions between
different groups of animals and their paleogeography.
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The skull of Dagingshanodon lmbus 31,5, L. dorsal view; 2. palatal view
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DR ELEEE. 1. W, xL.55 2. ZEMURSFAEEThE , X 50, FERAG 24 AR B
1, the skull of Dagingshanodon limbus, lateral view, X 1.5; 2. the abrasive surface of
the left tusk, X50. Note the branching striae on the right






