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H1. RESSZRCEERETERBERE(KBHH)
Rt A EfL (Geological section of vertebrate-bearing bed, after Sun. & fossil horizon)

o NI VR
iEt52£H (Pareiasauria) Broom 1913
B EElL (Pareiasauridae) Cope 1896
BT#EEB (Shihtienfenia), &
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ZE&RAFZEE (Shihtienfenia permica), F#h
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: 60.111 B, FPrirABals: V. 2717,
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V. 2718,
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Bl 2. Shihtienfenia permica, gen. et sp. nov. V. 2717, X 1/6
ERRASE 7 16—20 AN R(CDOMERBE(T). HRn—BRAE, TH.

(216th to 20th presacral vertebrae of type in dorsal, upper, and left side, lower,
views. Abbreviations as usually adopted, same as in the following Figs.)

" IEBYRARTHE 4 M EABAT IR SE 2, B—AN s ST R S R R,
AFEEA AL R MRS MEAT . B0/ FTEE B S T M S B AT S M, 2 TR
I RRAE T MR A B AT RIS 0 I S LA MR T B HE R A4 , T S 2 (U1 , 96 Sk
e 4, AEHEA PO T PR (B 2L, (Y R S = I A AR

SEHEZ G 4 A RRTES A HE T T B AN DY A AR — AR, 12 5 — MR — 3
JEEAHERIHEIR), BRAFIAT, ASERIE — AR TR R S+ — B -3
F AR, KRR TR, B ARSI B, A B S —
A ERRIME TR FEAEME TR RN TL 2 1, T — B3 B fE SR M s SIS ERE
MRS R Aok Rt FEE S A BT T o RIS ME MR U 2R R, E
HRER B IS T T, TG — DI MR LERE , R B B— AN 325 5 55
ST
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| 3. Shiktienfenia permica, gen. et sp. nov. V. 2717. X 1/6

FRURA TR BCDAZEHCT).

(Sacrum of type in dorsal, upper, and left side, lower, views)

L WER S AMBERAE L, XIS DIRTESEEE, TTER IR BRI HERT R S e,
- BB RE AR, 163K 5 ANEHER , AT E LR E 5 R (B S B
SKEEPRHERORT, JE 36 20K AR, , ZE B/ R B = R0 5 T A0 IR 2k s
$o XA, A—MRETNETSE, B 3 MMM ISR AR AR R , TR 5
BT T — SR BRI o 5K S0 HER A9 R HE PR B 1R AR o

BB A B HE XS TE AR A TR KA ARl SRR S — e R e ) o7
BERR BB+ — B AT HE, HER L EL B, 5 AR 35 N HE RO AR R EL BRI,
ERBRIEE MR, TR T B AR IT , ST KT Mo KB MIBIAT B 32
WIS B, WE N — BT, XM R T 8 2rT Lk Fi A
JE 1, BRI, TR 7 MREATRHE, X 7 DN HED R RIS, B FI— A
SER A F H, XTI HERHERIEE BRI AR , 4 A R R IR P HEAR, TTRE AR
E+—F LN EESH, PRSI AR AT, BT, BT B2 s
HOREIE , BRAO ST (L R EFIEIE,  [REH, S TR HE AR TIRT 5 357 28 £ AR IR A2 1R
#Fo

BRMRERBRS E AR PR FREHE(E 3 ), BB, B
—HETES, Wi, BNEEOTHEERN 6 1, TAEKS IR I AL 4

Mo



[ 4. Shihtienfenia permica, gen. et sp. nov. V.2718. X 1/6
A AZ R DRI h— N FHER(T). FhFRRIT.

(Left side view of paratype with one vertebra in ventral view. Arrow points the front)

B 5. Shiktienfenia permica, gen. et sp. nov. V. 2717, V. 2718, X 1/6

Lo NERRERRAR? T — T AR T 2NN ST SAFNEN B M A

FHHERTBle 22, EBURAN— N RIERECD R T AT, BIRURASE 1+ =4 F0THE G BT

(Upper, from left to right: ?11th to 12th presacral vertebrae of type in posterior, left side and

anterior views; ?13th presacral vertebra of type in anterior view; ?14th presacral vertebra of type

in anterior view. Lower left, ?posterior cervical vertebra of type in anterior view; lower middle
and right, 913th presacral vertebra of paratype in posterior and anterior views)
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/AR K BEFF AN IR, BTG B LA HER ST B R Sl P 3, B HE ME B 2R (]
B8, B = ARSI T, e, BETRR, ZREkSEE,
Hor i —, PR SE R 5 2R M B R _EARATSE, SETLRE MO 6 BEITE, BV
RE—H, HPHAFM BN, IR AERITEE, BEMESAKER 260 2k,
FFEB R TRRE A S o

BEHENRABRRAE , — A IERRAN, B— Rl BRAN, XHEESTEE, TF
1T HEHE L i

BRTE, X R FHA—REESR 2 TR ER T R—EH, Ha T et
FASERE, T BRFEMERR S X T i A A S B HERU IE RS B, 4R, A%
SR —RE, A 20 DNARERTHE, HpA 5 NEME)EGHE, NBRPIREFHNERE
1B 47 g R AEAR T H 38 £ B 27 HESERHIERR , W LM I & B — R LB A B R B B
HE_ERTJERTI MBI R F , R ERSER D RAEE, BRITFRA R Beas tige
L, XUFRAEN BT T RAAR L,

Btz A, 1IE | BIBIPRA Kb A — S HEBR A O, SREERE DA R 5 S MG
LR BAER — SRR PIERE I E,

X EERRERIA R, B 3 DR R IEBAR A R BR TN 1 D BIBLFRA i iR
BREHRTGRTEE, Mok, BA — B IERSR AR B &RER -

BRB ZE4ATANEREEARE, AUNTEE, UEmIEAFEIE, 20
F WL T 588, R BRI L E W T RS MHE S YR B FIRT YRS kT, 7 Bz 3
A LERE AR, B ATE T Tk, 5 3 00X BB ik, X e R STEL A0 R 05 2K A
AEo BkhER, SRS RS, B (acromion) 155, fLE K, A8 E #IZEN;
WAHEILRE, BRIPICEAEEN EEEREFN _ EBME (suprascapula) FE, HREME
2K 650 2K, ZRMBEMEEHE KA 640 XK, HBMEBRALI 160 ZX, ik 130
BAEIRE 71 X,

B BMARYSE S%REINTE%RENAELENRE, XHE kSRR E LY
BB —E, THREBIUHE, BYE T BB 2 B B 5 T8 IR B [ R R, I’
7 R R RR T EMA AR, BYRILK, ML TSRt RIS Tihibsk, BHREME, &
RS SYRE IR, SY%ETIRTEYE RIS ERKIKER 270 X,

R CATREEART, ABNETRE, MALMNNETHRANRSE, XKEE
kIR GHAB SRR 2 R, FURBH, S8 WiRENTEE N 495
B, STEHEIEE dh,

M SUE FIRL B BL O 7 , AT A RESE A FURHY, BRHREE X E, LB BIR
— A LB L 1),

BB RS RS, A R AR g,

JEE A, 2K 540 XROAE _LEBY) Parciasaurus serridens WL B 2 X ¥R
450 2k, Pareiasuchus péringueyi H 345 XK, Propappus rogersi H 267 Z k), L
BMAY K, RAFER 290 A Lk 3 BRI ESSIHIDY 259, 184 1 178 2K ),



B 8. Shiktienfenia permica, gen. et sp. nov. V. 2717. X 1/6
B ERUR A LM B B A E e

(From left to right: left humerus of type in anterior, dorsal and posterior views)

B 9. Shihtienfenia permica, gen. et sp. nov. V. 2717. X 1/6 .

72 IERURACZE R S4B o » IERUR AT R AR R o

(Left, left pelvic girdle of type in outer view; right, right pelvic girdle of type in outer and inner views)
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PR IR R EY 3K, B R EH 250 R (s 3 EH’J*EH:[‘-J%QE'Jﬁ‘Jjﬂ 230, 140 F1 175
%7&)0 FhERsR ZUMHE , ERZFE 9 58 X 75 X,

BRI TS, A 40 B, XPNEEE/NT Parciasaurus serridens WIEEC, T
j(:f' Propappu.c rogersio TEIESRFRTRRAL, H—EBHEBA M 8, 3XE Propappus rogerst
BIEMEl, #% Broom HEM,XARFIEE & KFKBHH M, =HILHEIE (delto-pectoral crest) By
TR T _Es FhE o ARIEL, FF 75 B B AT #, Fo/MBRIL (ectepicondylar foramen), {HF[
A B H#E A — /AR WML E R S, _%P\]ﬁ}L (entepicondylar foramen), HTG5RA
BRIL K58 Propappus rogersi, Pareiasuchus péringueyi ¥ Parciasaurus serridens SEHEAR
AF, REFIEE RIS EHLH:, 25 I,

B LEAEOFEARSE. oM VFRE, Abp AR TG e T, Fi
HhERR R —AE, B = E B2 RA —i, RIMRAHEN N EZAEEE T
AR BE KT HIE B R A B TR TR BE

BB Likpa AR 320 2%, AHHA 325 X (Pareiasaurus serridens W)H 367
ZBH, Parciasuchus péringueyi N 225 ZAe, Propappus rogersi 7 190 X)), ZEHEE I
BB TG B 280 oK, EEMFRAS NI EE N 550 2 K (Pareiasaurus serridens B4R
615 ZEK), ZAZTEH EERN 170 & X (Parciasaurus serridens W) R 155 Z X, Pareia-
suchus péringueyi WIR 97 BaX, Propappus rogersi 73 115 XK ),

BB BEERETNRRES EEFE, FRITER, X—4HES Pordasauras
serridens ¥ Pareiasuchus péringueyi PIFR[R, M5 Propappus rogersi BIRAU, FBEBIH:
Ky B8P B BFEHENE BIE AR, NS —, —HEVEA—E, B5EEETHSS
S, ZERIRSE = A & Ba, B0 FE EMIEwm o R, SHEWELL
R FEIRIER FFEBHE BB HER, AUFENR LR ETIRNA, Han
RERASTLE B BB MAENMPEZI S R, BEEREHZ LR, e, L&
Yk, FAMUEEHY ARSI B RN R 2 B AR SR B AR (BT BE R N 9 B 7,

8  (acetabulum) [HEITT#ILE, kil #Hi#s2E,

BB A, A2 SRR, Ao BRI, Ak &R, g
FLATIA 2 - BB R BORT T AR IR AT, R TR R HEE AIB Ao

LB LEIMRIEIRER, ARMRIAE GRS, AR — 18N
L, X—WEE Pareiasaurus serridens ¥ Propappus rogersi BEER R [E, M5 Pareia-
suchus péringueyi WLl

B TR R B SR A B , # A O AR R R RSB B, N T AE R AMTRG bRAS shA /]
BER B B B AR BC AT T BFR , RITRA W LB E 588 B Ak,
1BHE 5 D —E4FZRARHE, R AR KB ET LML ETRRE, NEE LR
ATEHA T AP E X —EERE , MR A 5 Propappus B L, T S5ARHBE
RPEE,

FERPIRRRA R G R BB T, KFTRE & B R R 77 s I o — 2833 Tt
B AR, AW—REER LR AR, FROTAIRA T B 2 — XA K H ey
W,



204 hEMEIME T A K 7%

-

 ® & W

BR, ARCER AR B G, F B KE BR R R LR 558, HAREFES
BIHHIERE, AR EH— P SRANEER, RIOPRAFRIEETE, RARHE
R, DA e b NGB b A FISE T BB _ R RAETIE S, ARANGR th R B R ARE L, B
KRN BABR LR, BB EH (Cotylosauria),

M EE—RZFHERE , REMRA SRR T aEEEA AR, BAEA%
BT 5ETE, FAMAGES Haughton Al Brink (1954) FraighAfie 11 NEHEITER
S, 1BENME MEHAMRK /REBE, WA] 5 H oh 8 Anthodon, Brackypareia, Bradysaurus,
Dolickopareia, Embrithosaurus, Nanoparia, Nockelesaurus FEIEX BT, FIFEHL, Pareia-
saurus JBFN Pareiasuckus JEH RN B WTARA R S5 ERAA L, SRR A&
BRI Propappus B, AB BB BEAT FUL B HIE USSR Ao

SR DS A B2 e, SARERT Scurosaurus FBABEH—B, EMA N —
AT, FEEAMRA AR, HIl e, A AR 4 8 B K, #5 Hartmann-
Weinberg (1937), FBEARARIBLE AA 300 XK, F HHET R, Filn i 8R 5%,
RN, FERAREA 6 NEREURERHTREE, W Scutosaurus £ [do

BER, AR AIPRA AT BRI R R BT, BfTERRG A R
BATHH (Shiktienfenia permica), Fi&E ,Fifho N _LFH, 4B S IERI Propappus
BFRIBEER Scutosaurus [BI AT, B8, NSR AT 2 M FEHESE M, KMMPFE
W E b, UREE LT RBILSRIERE, BUANRREER LB PH—H
o

AEscEk g R A o, PIEEF T Broom B MWEFTEIR A, 3\ Propappus B H
Parciasarns BRIFWIF Fro Xk, RIFERANERER, BH, MMt A Do
w, AT DA HH(1903,1912), & MR IEH A& B A R B

CTHRATELETEE-XRERABRLEWSIY, EBE#E, FrATHTAT
EHATER, XTI BERENR, R A ERIGE ki, XEmEERER
(1963,1963A) 3T YRR SERT 1S A A AR & —BLm o B2, W EEER A X L RLIE Y
FHE A FUE 7T A AT 5 T8, TSRS & atn BAL(RI R A a T 2K 0
EE) AR AETEIR S, RNTEAD  HITRMEFEBEN AT EREXE0 & i,
[, R IUPT R PEE 4B R E BB TER/K D8 s AR R, BT 2, 7@%4:‘ LEATE
H B R, N AR T4 5 RBLRE £ MR R AR

A D R AL SR AT S R BTSSR R E L SRR E T4 F
ASBA 6 NS LA R, XERMER 420 SR ENRBRNAEY B, 48
ARMTH,

ERE RGBS 24 RAEHESI e R EA DGk L3 E, WEHE
B REHWE, UEFBAKEEMBN LS, SR, BE, AXTRLH
MEE, FEHER Y, ERATELMRE, FRERE KL EED, BAFER
RETWEHSIWLSE,
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Cave sandstone, Red Beds ﬁ$ﬁ(#ﬁ‘f=ﬁ;§)
= Ictidosaurian Zone
Molteno Beds
& Cynognathus Zone B Zone VII
Cynognathus Zone A (with Erythrosuchus)| Zone VI hEEKEGEALEES)
i@ Procolophon Zone {ilZ 8 (Ordosiodon, FRIFHE)
Lystrosaurus Zone Zone V K2 B (A i Bk &)
- Cisticephalus Zone Zone IV B AT%E
- (with Scutosaurus)
Endothiodon Zone Zone IV A
& Tapinocephalus Zone Zone Il b
Zone II
#2 Zone I
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ON A NEW PAREIASAUR FROM THE UPPER PERMIAN
OF SHANSI, CHINA

Youne CuHunG-cHIEN AND YEH HsiaNG-k’UEL

(Institute of Vertebrate Palaeontology and Palaeoanthropology, Academia Sinica)

INTRODUCTION

In Shansi the permo-triassic beds known as the Shihtienfeng Seties are batren of
determinable fossils and no vertebrate remains were found, so that their geological age
has been a subject of debate for a long time. Recently, however, various fossils have
been reported, although poorly known, from many places, particularly vertebrate remains.
It is possible now to give a rather conclusive view of the age of the series from the
study of the vertebrate fossils.

In 1959 Mr. T. Y. Wang has brought to the laboratory a few fragments of sure
fossil bones from the Shihtienfeng Series of Paote, N. W. Shansi. They are too frag-
mentary and indeterminable but show without any doubt that the beds are fossiliferous
and hopeful to make further investigation.

In 1960 A. L. Sun accompanied by T. Y. Wang and technician S. C. Wang to the
Paote area for further exploration. They were able not only to confirm the site with
vertebrate remains of T. Y. Wang but also excavated a number partly articulated skele-
tons which are described in the present paper.

According to Sun, the geological sequence of the vertebrate-bearing formations are
showing the figure 1. It was taken west of the Paote city to Huayuan along the south

bank of the Huanghe. The following stratigraphical units can be recognized:—

V. Ehrmayin Series. Earth red and dark red sandstones.
IV. Upper Shihtienfeng Series, the Hoshangkou stage, earth red mudstones and sandy clays.
III. Middle Shihtienfeng Series, the Liuchiakou stage, earth red and light purplish red sandstones.
II. Lower Shihtienfeng Series, the Sunchiakou stage, dark earth red clays and sandstones interca-

lated. About 40 meters.
II-IV. Shihtienfeng Series.
1. Shihotze Series. Dark purplish and varigated sandstones.

The locality with vertebrate remains, as shown in the figure by a encicled cross is
stratigraphically on the top of the II, the Sunchiakou stage, and thus belongs to the
lower Shihtienfeng Series. There are two partially articulated skeletons have been un-
earthed withing an area of 7—8& meters and apparently belong to the same fossiliferous.
horizon.

DESCRIPTION

Order Pareiasauria Broom 1913
Family Pareiasauridae Cope 1896
Shihtienfenia, gen. nov.
With the diagnosis of the type species described below.
Shihtienfenia permica, sp. nov.

Type: An incomplete skeleton without head including about 20 vertebrae, both
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scapulae, both clavicles, left coracoid and precoracoid, both humeri, both ilia, ischia and
pubes, and a number of fragmentary specimens, mostly dorsal spines and other frag-
ments of vertebrae. Field number 60111B. Cat. No. V.2717.

Para-type: 11 more or less well preserved dorsal vertebrae and some fragments
of the same. Field number 60111A. Cat. No. V.2718.

The two skeletons have been found with a distance about seven or eight meters.
The paratype is badly weathered and many of the remains were unable to save in the
field, while the type is better preserved. In both cases, either the missing bones were
destroyed by erosion or still left unearthed in the field.

Horizon and Locality: Upper Permian from the vicinity of Lishenglen, Paote
N. W. Shansi.

Diagnosis: Size fairly large. Vertebrae deeply amphycoelous with strongly deve-
loped and transversally oriented post- and prezygapophysis. Intercentrum well developed
in the dorsal vertebrae. Hypantrum and hyposphene weak but recognizable. Sacrum six
in number. Scapula narrow, long and slender. Coracoid and precoracoid co-ossified.
Clavicle strong. Humerus large with the both ends strongly twisted, proximal end being
very much expanded and no entepicondylar foramen. Ilium not inclined anterior-wards
and with the upper border straight, the upper border of the ilium being decidely broader
than the width of lower botder, pubis and ischium together.

Vertebrae: Since both the vertebrae of the type and the para-type are more or
less disturbed after the excavation was made, we are not absolutely sure concerning the
actual sequence of the vertebrae in the column except those in consecutive series. The
block with five vertebrae (fig.2) represents certainly the part immediately before the
sacrum (fig. 3) but failed to get the actual connection. The others are arranged ac-
cording to the structure, probably four neck, four anterior dorsal and one caudal, the
absolute position of which are not quite sure (Pl. II). In the paratype, the block with
seven vertebrae are most probably posterior middle dorsals and the four mostly isolated
ones the anterior dorsal and one caudal (fig. 4), the absolute position of which are like-
wisely rather subjective.

The four isolated neck vertebrae of the 60111B are all incomplete. The first
one is only represented by the part around the neural canal. The second and the
third are represented by the centrum only, while the supposed fourth with the centrum and
the right side partly preserved. This is probably the posterior neck or even the antetior
dorsal one. All the preserved centra are comparatively short and deeply amphycoelous
with the ventral side rather broad. They are only weakly constricted. The third one
is somewhat keeled on the ventral side. '

The following four isolated anterior dorsal vertebtae (the first two are in natural
connection and the last one with the part of the centrum of the following one preserved)
are better preserved. The first two in natural connection represent most probably the
11th to 12th or 12th to 13th presacral vertebrae. They are strongly distorted but the
general structures are mostly clearly indicated. In the anterior view the “hypantrum”
is weakly indicated. Between it and the neural canal there is a weakly developed
pyrami-like development which not found in any of the related forms. This structure is,
however, missing in the fourth isolated vertebra. The centrum of the anterior dorsals is
only weakly compressed. In all these vertebrae the facet of the diapophysis is mostly
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clearly shown which is narrow and long and rather obliquely oriented. In the last one
it becomes decidely shorter showing that it belongs to the rather posterior part of the
dorsal column.

The block containing five more or less complete vertebrae is probably immediately
before the sacrum although no sure actual connection can be made out. It is possible
that the last broken vertebra may represent the last presacral vertebra. If so, it repre-
sents probably the last five presacral vertebrae 16—20. In all the more complete pre-
ceding ones the spina dorsalis is broken. The post- and prediapophysis are heavily deve-
Icped and two of the left side and three of the right side are in actual connection.
The diapophysis is short with elongated oval facet. The ventral side of the centrum of
the last three ones is less compressed, while that of the preceding ones is distinctly deve-
loped as a sharp rigde, intercentrum is well preserved in a few of them.

The vertebrae of the paratype complements considerably those of the type specimens.
The first one is much damaged and probably the number 11th or 12th presacral verte-
bra. Although the centrum of the next onc is damaged, but it is certainly sharply com-
pressed. ‘The first one in connection has the centrum broken. The spina dorsalis of the
second one is well preserved. It is comparatively long and slender. The post- and the
prezygapophysis of the two vertebrae of the left side is well preserved. The isolated
vertebra is doubtfully considered as the one posterior to the described two. Its centrum
is rather short. The block containing seven vertebrae is much displaced but the general
characters are mostly. well indicated. In all of them the ventral side of the centrum is
sharply compressed with well developed intercentrum, so that it is probable that they
may represent the 11th to 17th posterior dorsal vertebrae. In most of them the spina
dorsalis is well preserved. They are comparatively long and slender with more or less
sharply keeled anterior and posterior edge. The distal end is only moderately thicken-
ed. The jointed part of the pre- and postzygapophysis of the right side are mostly well
shown on the right side.

The most interesting part of the skeleton is the Saerum of the type specimen shown
in figure 3. The centrum of the first sacral is broken as indicated by the first sacral
rib. In this case, the whole sacrum is certainly composed by six vertebrae instead four
of most of the pareiasaurs. It is probably that one vertebra may be missing between
the anterior sactum and the block immediately before as described above.

The centrum of the sacrum is narrow but not compressed as the last two of the
above described block before this complex. It decreases in size but not in absolute
length posteriorly, so that the posterior ones look elongated. They ate firmly connected
together. The spina dorsalis of the sacral 2—4 is for most part preserved. They are
rather long but fairly thin and compressed. The sacral rib is for most part preserved
in the left side. The first two are in perfect connection with the anterior part of the
upper border of the left ilium. The same is for the one before last one. Those of the
middle two are broken but can be sutely traced. Total length of the whole sacrum is
about 260 mm. The whole sacrum is moderately curved as seen from the side.

The caudal vertebrae are only represented by two, one of the type and the other
of the paratype. They are too imperfect for a detailed description.

On the whole the two sets of the vertebrac are agree in general features and cer-
tainly pertaining to the same species. Since they are not sufficiently known we are not
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sure about the number of the vertebrae of each part of the column except the sacrum.
It is, however, very probably that there about 20 presactal vertebrae as in most of the
pareiasaurs of which 5 or more belong to the neck. The well development of the inter-
centrum and the increase number of the sacral vertebrae suggest the more primitiveness
of the animal, while the strong development of the post- and prezygapophysis are com-
mon characters usually observed in most of the pareiasaurs. The less thickened spinal
dorsalis may suggest the poor development of the dermal armour.

In both the type and the paratype, there are a number of fragments which are cer-
tainly those of the vertebrae but failed to get the real connection. There are three bet-
ter preserved spina dorsalis of 60111B and one of 60111A with the postzygapophysis
well preserved. They indicate further vertebrae not described above.

Among the fragments of 60111B, a few fragments may indicate the ribs of the
dorsal region.

The scapula of both sides are preserved. The right one is complete only the distal
end is somewhat incomplete. The left one is also nearly complete but the proximal end
is broken and adhering to the precoracoid and coracoid. Tts distal end is somewhat
damaged. The scapula is straight and narrow with the both ends only slightly expanded.
In these features it differs very much from the scapula of the known pareiasaurs. It is
moderately thick especially near the proximal end. The acromion process is very weakly
developed and low in position. The distal end of the right one is not quite normal
and we doubt whether there is a cartilagious suprascapula present. Total length: right,
650 mm, left, 640 mm (estimated); breadth across the acromion 160 mm (right); breadth
of the distal end 130 mm (right); transversal breadth near the proximal end, 71 mm
(right). _

Coracoid and precoracoid are only represented by the left side. They are co-
ossified with the proximal end of the left scapula. The lower border of both is partly
damaged. The sutures between the two bones as well as with the scapula can be faintly
traced as indicated in figure 7. The coracoid foramen is fairly large and situated very
marginal near the scapula border. The glenoid surface formed by the scapula and the
coracoid is shallow and wide. Maximum anterior posterior length of both precoracoid
and coracoid, 270 mm.

The both clavicles are present. The left one is nearly complete while that of the
right one with the upper part in connection with the scapula is broken. It is very similar
in structure to that of other pareiasaurs but looks more robust. End to end straight
length 495 mm. It is moderately curved.

Unfortunately there is no trace of the presence of interclavicle and cleithrum for get-
ting a complete restoration of the pectoral girdle. Nevertheless, the putting together of
all the preserved elements of this part of skeleton gives a fairly reliable shape as showing
in plate I and II.

Humerus: The left humerus is almost complete while that of the right is badly
damaged, being only preserved by the proximal part. The following description is based
chiefly upon the left one.

It is an extremely large bone, total length about 540 mm (the same of Parciasaurus
serridens, measured from the figure ca. 450 mm and of Pareiasuchus péringueyi, 345 mm
and of Propappus rogersi, 267 mm). The proximal end is strongly expanded. Maximum
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breadth, 290 mm (the same measurement of the three named genera, ca. 259 mm;
184 mm and 178 mm respectively). The distal end is less expanded. Maximum breadth,
250 mm (the same measurement of the three named genera, 230 mm; 140 mm and
175 mm respectively). The middle part is strongly constricted, 58 X 75 mm in diameter.

The both ends are rather strongly rotated about 40 degrees, much less than that of
Pareiasaurus serridens and more than that of Propappus rogersi. Along the proximal end
at the place of the condyle there is a prominent groove much like that of Propappus
rogersi. As suggest by Broom, it is most probably that it had thick pad of cartilage,
The shape of the delto-pectoral crest is also similarly formed as in the case of the named
species with a distinct knob too. It extends very much downwards. There is no ectepi-
condylar foramen but a groove of it is clearly recognizable which is located rather high.
The entepicondylar foramen is also lost. It is different from that of Propappus rogersi,
Parciasuchus péringueyi and Pareiasaurus serridens of which this foramen is well deve-
loped. The articulation surface of radius and ulna is well separated and robust.

Pelvic girdle: Both sides of the pelvic girdle are present, the left side is almost
complete while that of the right one is less, the lower border of the pubis and ischium
being somewhat damaged. The pelvic girdle is a single piece of bone with the three
clements completely co-ossified as in the other pareiasaurs. The pelvic girdle of our form
is especially characterized by the comparative length of the upper border of the ilium
which exceeds considerably the lower border length of pubis and ischium together.

Length of the upper border of the ilium, 320 mm, left, 325 mm, right (the same of
Pareiasaurus serridens, 367 mm; Pareiasuchus péringueyi, 225 mm and Propappus rogersi,
190 mm). The length of the lower border of pubis and ischium, 280 mm, left. Maximum
length of the pelvic girdle 550 mm (in Pareiasaurus serridens 615mm). Width of the
accetabulum, 170 mm, left (the same of Pareiasaurus serridens, 155 mm, Pareiasuchus
péringueyi 97 mm and Propappus rogersi 115 mm).

The ilium takes most part of the pelvic girdle. Its upper border is perfect straight,
and not inclined forwards, not as in the case of Pareiasaurus serridens and Pareiasuchus
péringueyi, but much like that of Propappus rogersi. 1Its relative length of the upper
border is perhaps responsible for the increasing number of the sacrum. Looking in dorsal
aspect, the first and the second sacral ribs of the left side, co-ossified near the ilium
articular surface, are in well jointed manner with the anterior part of the ilium of the
left side. The trace of the proximal part of the third and the forth ribs are still re-
cognizable in the left ilium. Much better is the fifth one which is almost complete. In
the right side they are not so well preserved but such arrangement can be traced in most
satisfactory manner. The ilium constricts suddenly above the acetabulum but start to ex-
pand again a short distance above the acetabulum. In both sides of the pelvic girdle
the sutures between the ilium, pubis and the ischium can be traced with much certainty
as indicated in given figure 9.

The acetabulum itself is well rounded and moderately deep with the upper border
slightly overhanging.

The pubis is relatively small and takes only a little part for the acetabulum. The
right one is partly damaged. The pubic foramen is small but clear visible. Its anterior
lower part of the left is also partly broken.

The ischium is rather peculiarly shaped. Judging from the broken breakage of the
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both sides, it secems that there is a short pointed tip of the ischium, quite different
from that of Pareiasaurus serridens and Propappus rogersi and much like that of Pareia-
suchus péringueyi.

Since there is a little distortion of the sarcal part of the skeleton and the right pelvic
girdle is not quite completely preserved (the bone of the right side is also somewhat
thinner), it is not possible to get the symphysal part in actual connection. On the
whole there is no doubt in referring the pelvic girdle to the family Pareiasauridae but
certainly characterized by a number of peculiar features, such as the long upper ilium
border and the pointed ischium. In consideration of the absence of the forewards inclina-
tion of the upper border of the ilium and the perfect straightness of its upper border, our
form looks much closer to the Propappus rather to othet genera.

There is no sure indication of the presence of the dermal scutes, although some of
the fragmentary bone may be proved of such. Probably one animal is also covered by
long scutes as the other pareiasaurs.

DISCUSSION

Although there is no cranial element present and the skeleton of the postcranial
bones are much imperfectly preserved, but the characteristic part of the bones at disposal
are sufficient to make a reliable determination. The peculiar vertebrae with the almost
transversally oriented zygapophysis and the presence of the intercentrum, the characteristic
anterior limbs, especially the humerus and first of all the pelvic girdle so closely similar
to the genera of the pareiasauris, it is perfectly clear that our form has to be placed under
the family Pareiasauridae of the order Pareiasauria under the supra-order Cotylosauria.

Nevertheless, the present form is characterized by a series of features as described
above which failed to identify exactly with any of the known genus. Since there is no
skull and teeth preserved in the Chinese form, it is impossible to compare exactly with
the eleven genera list bibliography of Haughton and Brink (1954) based chiefly on the
structure of skull and teeth. But many of them, such as Anthodon, Brachypareia, Brady-
saurus, Dolichopareia, Embrithosaurus, Nanoparia and Nochelesaurus, etc., can be excluded
either by their large or small size. The genera Pareiasaurus and Pareiasuckus can also be
discarded by the shape of the ilium. The closest one is the genus Propappus but differs
from that of out form also by the shape of the pelvic girdle and the humerus.

Comparing with the form other than those of S. Africa, the Scutosaurus of U. S. S. R.
is certainly the closest one. It resembles not only in general shape but also close in
size. But our form is certainly much larger, the humerus figure by Hartmann-Weinberg
(1937) has a length only 300 mm, and it is apparently more flat and less rotated of the
both ends. Furthermore the sacrum of the Chinese form is composed of six vertebrae and
the shape of the pelvic girdle is also quite different.

It is therefore very probable that we have to deal with a new form of the pareia-
saurs for which the name Shiktienfenia permica, new genus and new species, is proposed.
Its diagnosis is already given above. In view of the increasing number of the sacral
vertebra, the very long and straight upper border of the ilium, and the absence of the
entepiccondylar foramen of the humerus, etc., of the Chinese form, it very likely that it
represents a new family of the order of Pareiasauria. As already pointed out it is close-
ly comparable with the South African Propappus and the Russian Scutosaurus. In using
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the literatures chiefly by Broom himself, we do not think it is all right to consider the
genus Propappus as a synonym of Pareiasaurus by the shape of the pelvic girdle, because
they are certainly different in their original description (1903 and 1912).

Shihtienfenia permica is the first record of Pareiasauria in China. As noted above,
it was derived from top of the lower Shihtienfeng Series. The discovery of this in-
teresting form indicates that the geological age of which the new form derived is certainly
Upper Permian. This conclusion is in accordance with the same subject reached by H. H.
Lee from the point of view of palecbotany (Lee, 1963, 1963A). It must be noted, how-
ever, that since the fossils of vertebrate described in the present paper is derived from
the lower part of the series and the other new fossiliferous zone from Lincheyue (may
from the upper part of the Shihtienfeng Series) is so poorly known, we are not quite
sure at least at present that the whole series should be grouped in the upper Permian.
As soon as there is no true Lystrosaurus or its related forms found in Shansi we prefer
to let the problem unsettled at present. '

With the study of the present form and other researches made in the Permo-Triassic
stratigraphy we are able to locate at least six vertebrate horizons, all closely comparable
with those of S. Africa and U. 8. S. R. It may be summarized in the following mannes:

S. Africa U.S.S.R. China
Cave sandstone, Red Beds Lufengosaurus
(with Bienotherium)
Ictidosaurian Zone
Molteno Beds
Triassic Cynognathus Zone B Zone VII
Cynognathus Zone A Zone VI Sinokannemeyeria
(with Erythrosuchus) (with Skansisuchus)
Procolophon Zone Ordosiodon (Lincheyue)
Lysirosaurus Zone Zone V Lysirosaurus
(with Chasmatosaurus)
Cisticephalus Zone Zone IV B Shihtienfenia
(with Scutosaurus)
Endothiodon Zone Zone IV A
Permian Tapinocephalus Zone Zone 111 Labyrinthodonts
Zone II
Zone 1

With the exception of the Lufengosaurus fauna of Yunnan and the Sinokannemeyeria
fauna of Shansi (perhaps also the Lystrosaurus and Chasmatosaurus of Sinkiang), all the
cthers are still rather poorly known. The present study denotes very much the hope that
the continental Permian of China is just so rich in vertebrate remains as those of the
Triassic.
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Shihtienfenia permica, gen. et sp. nov. V. 2717, V. 2718. X 1/10
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(Upper, anterior view of type skeleton; middle, left side view of paratype skeleton; lower,

right side view of paratype skeleton)
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