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(Schlosser, M.) FU-RSEMHEFIAE A 52 207 ERTHEFIARALE O )8 8T8 He B b e Bl —
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g1 ﬁﬁz?’éqﬂ%ﬂi"ﬁ,%fri%\%ﬁw (Mionatrix diatomus gen. et sp. nov.) V. 993,
7,k (skull) BHUIENEE X 2; A, JgHe#E L) (thoracic vertebra with rib)
WEREEE X 2,
ﬁ;ﬁigﬁﬂﬂ: Zf, Bo, Eﬁagy Bs, g@?ﬁﬁﬁﬂ; M, TE§; Mx, -—t%’ﬁ%: Pal, E%E'g’; Pm, QU?E
& Ps, MR Pr, B A, C, HfEJF%E (condyle); c. pr, fhZE (costal
process); dip, HIZEHL (diapophysis); g, HEMEIM (glenoid); hy, HET 2
(hypapophysis); r, g (xib),
I R A7 D FL A BRSO IR, AR JLT 22 T N S
Ho B E TR, BRI, BT A5 LB RERR DL, IRAF R R
2o WiV T ARERSR—P (BB EEH ALV RIRE S V. 993) KT X
TS, TG ERA A B UL AT B b BT SR a4 (V. 994) DRHK, 8T
T BRI S A I FETE R R — E PR, JRAI87 2
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INBEfL AR F AR —H P HERDHEESR, V. 993 BA4FRFKET 65—70 JEX,
V. 994 BIBRFEER 5K 57.5 K fEFF 2 KB —X,

B V. 994 B4 b, NERTHAOEREE DR, TP\ R &AL
BRSO TR, B V. 993 Lk, MBI sE K EEE 59,

V. 993 Bk B K2 5E A, FEERERNL , &G I A2t B B TE L RTIR R T iE #ko
BT R — AR M RIEAZR G ERE NG, AT EWRT. BlEE
H— B E A G I — 2 K RORT SRR, R MBI B 2 A — ML, Kt ka3,
T2 S B AR R — R —h L e, BIEB AT RAINT RS AR, BN g A
AN BRTmIEE T,

Wi , = AT A RTLE B R BESE S BB RSE N AR, 2 EEE R ER T E M
BABH, MMEEERRTHUAE _ FHEE B EHAIRA MRS RH AR5 85,
AR BT B a9 s _SA B AR 2 AR 3 Bk, & 2 M — IR B A9 SRR ED
IR, TE BN AR A 15 A b AL VT B8 PRk B A AR

ZEf_EERER A KB N 115 2ok, NEIBE BB R, RO SUR T, KX mgh
EREEMEKEE, LB AL, BEEAR, B EREESSS S, LESHE
HI/NBOTF G, TS msek BARE S, B 6.7 M E, BRI AEK, A AR S
i1, #0 Nagrix ZARLL, ABEKFHFIRERE . REWANT HERE R BRI L, FIRTE I
2 R E AR . MBIV FHE, ERAT ERT N 14—15 4

B —R K E sk, AR B 2 BEEER, I 6.5 2ok, WEHAAPITHER,
ZEIRT SRR R, BAn_Bsle BB 11 A A, A/ EEEtAR , BT 0T g b fs
BEREWMER. HEEEMNEBTRER=ZATY, SIRHRAN, REKBEMES
B, HEBRRARE, HHEE EEFEMN, BENABEDLRLEHIOT 54
35, B BREMEEHETRS AERAD /AL, ‘

TR AR B _ LB B 2, Z2 002 TEA A A0 ENE , A0 U2 HA MU B, 22
B EVE A LR/ ZERE, WA FEESA M. AR B EF 50, TER5MR 4
/i, % B AR IR S,

V. 993 FriRFMNETEERSTUSK =B (REKR D, A-B R#E7T 76 MEHE,
C-D 54 4>, E-F 22 /|, FE=AMKEE M5 B-C k¥ Mk 10—15 4, D-E 20 M A%,
AR BHEBOME DR, M5 FUUSEE 20—30 N RBHE, SEHMEGSHEE 152 4,1
HTE R ERAY 130, BERAY 22, MEESAN B EA9S AL, b R FE 5K , REa%AE D-E BRI, "Bk
BIEED RIEARZTAE, RBHEMEEPE 60 A BT Xk, FHEMME R 200 4 LR, 3
Y MGHERY 140 A~y ANBLSXAMEG F R TERHAYEE , BIRIGHEZC BHESCZ LLRIRE R 21 1,

V. 994 BB RED SR = BRI R IR SR . 74 4, RER A REMT 5%,

B FIRF AR IE TR , P PR & e HE B LS 2 sOaEETE BL R RE BL o

V. 993 SRR BIRMENRHERR ISR MBS b, BAEME. §
F6I 3R ROMERER AR , JE BT A HUR BT . R 2.5 20Kk, T (A RIS R ) 4
2ok JEEK 3.6 K, H 6 ok, BHEHEMRELN, BAEE HKEBIEERE (K3 2K, E
2.5 ZA), '
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HEARRT U 280936 5 I/ MU EE AR 66— 17 BRI %,  MIZEAE (diapophysis) [H] BT
FHlbH, RN, A 5R%ER T ASE BB M, shEnt: PRI ZSE T Al
F(costal process), HEHkrBER, HE T (hypapophysis) % Fa#\ i th+23- M. HETZE 5
A8 B BEAF AR, SRR SR , 765 B30 AT, B R SR AR 4 P R HEIS R A9 BE B (chevron) ,
HET RIE AN H AN REE , WA AR R SRR MBS, St T E8HE,
BARSHEHBEIER G HEX = (AT . HHAEBNER L, i TEMEEFR
ARAR—2, KA TERTRHGER I IR MR A RO St TRHME T RSB BIIE A — X 1TR0M M, FT R
9 MR 6 T 2245 4 | . :

BB 4R B S = HE, R AT ARG T, B 8-, AT ILE, G R
I, RTMRERAODIFEES, JEMMA IR AR E,, g SUIRAF g friifk £, R
HE_EUvgR BB AR A 3 R KEF EMER,

V. 994 FRHEAGHISERT V. 993 HERAAM, MEHEMREE K, RTRNARASIC 5 ok, W7
22k EIAER AT 6 Bk, 8 ok,

FERISIRA L, AR R R BRI, MR, BV R EEIAEL T, TF
V. 994 BSR4 LARRGR S Bh A9 AT RIMETAT DUR 5 48 Hiol B8k TR SR E 2 ARG (BR
1), Shi5 ke i B w R ShTT ol BABI &N 35 28k, V. 993 kg 85 R, 1RR
W V. 994 EHREES, BREEION 26 X,

% 5 £ %

MAET 2R (A. S. Romer, 1956) #9535, #tlE B W 5 3 SABH—B peidA
(Typhlopoidea) \BEFER T} (Booidea) FlIFHEABEL (Colubroidea),

MRTFER R, e MtkiA R R BT E R, BH BT T HmAERE, Hitt
B Ak R A R SR B BRSSO AR AL, I th ok iR A #E
PR HET 28, G BB S PR, JRARE o S B4 55 | AR AR AR AR TR AT A

BB e e B RUAR A — A 2T B T — AR RO B IR BE AT DASE , RTZA R L3R
FARIE R, (AR A S SR B AR R 2 AR Tk FEARTEE ML) 378 R & 52 ag ik
A, AERIEEMRES S, ERRAZANSES, BT _ Ll e)s RS fniem ki sk, g
SRy RN, W R e 4—6: 1, RAMIAGBRA RIREK:, L 201, #iied L& F 0
1 P g SR B 45 ol it o IR S, M R A0 4 A FL R TS AR R B A , T 1L 2 A A B
TN AT , It 4B osiia: ANBE 9 Bk, HE T 2SR R 25

5 _E3b B R B [ RO AA 1A 5 W i 25 R TR AR B FORFATE , SRR A2 T
SERTE R TR B rR R AR H R £ AU RERS (Colubridae) o 15 ZHRTF A HIR (L
TG BRI, TRTSE N, ETFEGAIRE , R A% ;W EASEE 5 L2
REBARE:, B FAEMSER 25,0 B2 0 2:1, Mook, BB U7, A i
S AR, I N S AT R RRAE K T 0 3T (GEF ) S s, ik
AR e T W R B R e g T MR O ATE

FEWRRERL R , AT — B TR R Y T SRS (bR, i staR 1k, FERTISREOME 1
R T A OB S, B ORR AR IR AT IR S, T LA A TR REE A (Colu-
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brinae),

WrRERLERER PR AM—DH, SHdR . BJLFEME T IrAKGHE MRS
— e M NAORESS , TUFRE A SRR R R R K — A, X —BR A st RiE
B i, BB HAY Elaphe, Thamnophis, Coluber % ,XUERIWIEBIAE , HtFEHE
EEH A I R L,

EERPER L B EM BT, BRI R MR, Mz BUER B AR
MABREAETELS, AERERIRD B ERA D% R R RS8R
EFHAERHAE, EEENSMHR U A AT E AR S R Sl sy i
WA S E B TH A BN, i —B s B TR AT RS A A
Natrix X —3 (UHEETRTEERAIEA Coluber X—3, FMAln4d BREB TRIE T
B\ EZER&PEAI S R B WAL S Nawix FHT.

B% T Nawrix B, Thamnophis WRTIX—A, AL, XMB X RENE, B,
19e9AR 4 2 RN F EMET R R foHE TR AR r R, A G THERSE,
HERZE (parapophysis) WIEHIRE R FEHBER, Themnophis TErhFTH{EFET,
T Narrix BV SEFLRTE BEHHFH, BEM Nawiz IEREERSHR, S8
Bt A TE AR AR AR AR SE '

T R A0SR i AR RE I, BB L R R B AET B Mionatrix diatomus
(FERHIE) ,EIES NS Nariz XREETHE L, HAETIHKNT:

BRI K PORE—Ko TR/, SRS, EEAYIE 15 24, T iAm)E
FEAR, BREMELEEE R R, SR N2 HethiE, el BT, BN
WAl AR, BEERNEZA, MTRERSS, BB, B/ES
R, EEE B %,

& % X ®

W RRER XS 1941 chEME 3 2 S, A T R AR RTS8 13 5,
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NOTES ON FOSSIL SNAKES FROM SHANWANG, SHANTUNG

Sun ArLiN

(Institute of Vertebrate Paleontology and Palacoanthropology, Academia Sinica)

Fossil snakes has hardly been recorded in China except several isolated bones noted by Schlosser
(1924) and Bien (1934). Recently, however, two rather completely preserved specimens were
discovered from the Miocene diatomaceous beds of Shanwang, Shantung, representing the first de-
terminable fossil snake known in China.

The two specimens are from the same kinds of matrix and of same mode of occurence, they
were preserved in the very soft and fragile white shale (“paper shale”), both had lost all the bones
and only the imprints from the ventral side of the skeleton were left for description and com-
parison,

V. 993 is more complete in preservation, The trunk was curled up crossed, and the skull and
anterior thoracic region extend far forward. That of V. 994 is larger in size with vertebral column
forms a ring, but the skull is pressed under the posterior thoracic region, and the caudal part is
broken off.

The fossils of Shantung represent a group of snakes medium in size, The estimated total
length of V.993 is 65—70 cm. and that of V.994 over one meter.

The skull is entirely damaged in V.994 due to compression except the posterior ramus of
the left lower jaw which had protruded outward. In V.993, according to the imprint the main
structure of the skull base is rather distinct,

The skull is 25 mm. in length. The posterior basioccipital is quadrangular with broader
anterior and narrower posterior borders. A small median process prejects anteriorly into the basis--
phenoid. The basisphenoid is also quadrangular in shape, somewhat smaller than basioccipital.
Forwardly, the parasphenoid is constituted of a broad, short base and a long, narrow anterior pro-
cess, A notch lies between the basisphenoid and parasphenoid which means there was located a
median process from the braincase. The anterior extention of parasphenoid is unknown because
this place is covered by the anterior part of the palatine.

At the tip of snout, the trianglar premaxillary is discriminable though with some obscurity.
No premaxillary teeth is present, Maxillaries are 1solated from the braincase, separated cach other
and squeezed to the outmost border of the skull. So it could be known that the rﬁaxillaries are
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‘not closely connected with the other skull elements. The premaxillary and maxillary are separated
from each other by a distance of 3 mm. however, a slender shallow groove lies between them,
‘this probably indicates that these two bones were linked through a cartilaginous ligament.

The preserved length of left maxillary is 11.5 mm. Viewed from the imprint, no broken
mark at the posterior end is seen, therefore, this may represents its original length. . The ma-
xillary is primitive in structure, it is a slender bar, without shortening and thickening. The teeth
.are small and evenly spreaded along the margin. They are almost equal in size, slightly enlarged
.and recurved posteriorly. No anterior or posterior fang. Also the last two teeth are not enlarged
.abruptly and without diastema with ‘its anterior ones. There are 14—15 maxillary teeth on each side.

The palatine js a slender bone, The distance between the right and left ones is relatively wide
(6.5 mm). Both palatines lie parallelly. The anterior part of the left ramus is broken and faces
inward as mentioned above. The palatinal teeth are similar in size to those of maxillary, the
number of palatinal teeth is approximately 11. The posterior ones are somewhat recurved as well.

The pterygoid is a triangular plate, with angle points to the median. It extends far backward
to the rear quadrate region to be in contact with quadrate. The imprints of the teeth could be
observed, they are spread along the inner margin; it is near that on the palatine in number but
much smaller in size.

The lower jaw lies between the maxillary and palatine-pterygoid bar. The print marks of the
left one shows its lower border; and that of the right, its outer lateral side, The mandible teeth
are also weak and small as could be rather clearly but incompletely seen from the right side.
The exact number of the teeth is unknown,

The preserved trunk of V.993 was divided into three parts (Pl 1). There are 76 vertebrae
preserved in part A-B, 54 in C-D and 22 in E-F. It is estimated that about 10—15 vertcbra were
lost in part B-C, about 20 in D-E. To sum up, 152 vertebrae were preserved, in which, 130
belong to the thoracic and 22 to the caudal region. The division of thoracic to caudal must be
located in the blank D-E, probably not far ffom the point D, Judged from the tendency of
decreasing of the vertebral centrum, it is probable that the number of caudal vertebrae is about 60,
Thus the estimated total number of trunk vertebrae would amount to about 200, in which, about
140 are thoracic, If this estimation be approximate, then the proportion of thoracic to caudal is
near 2:1. )

The column of V.994 is cut into three parts, the total number of preserved vertebrae is 74.
"The caudal region is not preserved on the specimen.

In V.993, the atlas and axis are distinguishable. Their centra are smaller and shorter than those
.of the following ones, no rib is attached. The centra of the anterior thoracic region are shorter,
with a length of 2.5 and greatest width of 4 mm, while those of the posterior thoracic are slender,
3.6 in length and 6 in width. The caudal vertebrae is much smaller and rectangular in shape, |
with length exceeds width; the former is 3 and latter is 2.5 mm.

The prints of articular surfaces of the procoelous centrum are clearly shown in every segment.
The diapophysis projects antero-laterally, Costal process which lies below the transverse process is
represented by a deeper notch overlapping with the latter. The hypapophyses, represented by the
median grooves in the centra, is clearly seen, it extends throughout the whole column. The
groove on each centrum is not very deep, and has an equal depth at the anterior and posterior
parts of the centrum. This means that the hypapophysis is not very long or extending backward
and downward into a triangular plate as in certain other genera, Not only in one centrum, but in
all the centra the structure of hypapophyses is rather uniform, not lengthened anteriorly and shor-
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tened posteriorly, (

The rib is slender. It starts from the third vertebra. Those anterior ones are weak and short, but
gradually increased in size backwards, those of posterior thoracic are in full development. The
rib head is well attached to the centrum. In the caudal. region, the fused caudal ribs are visible,
they are 3, mm. in length.

The centra of V.994 are similar in structure to those of V.993, but larger in size. The anteriox
thoracic has a length of 5 and width of 7 mm, posterior ones has a length of 6 and width 8 mm.

No pelvic vestiges are observed in both specimens, but scale prints are distinct on V.994 (P 11)..

Comparison and Determination

It is evident that our two specimens belong to the largest family of Ophidia——Colubridae. The
features common with the colubrids are shown in the premaxillary-maxillary relation, pterygoid
extending backwards and reaching quadrate, premaxillary toothless, well developed dentition on both
jaws, developed hypapophyses, and the proportion of thoracic to caudal. Their slender maxillary
and without the structure of enlarged fangs rendered them to have a postition in the rather gen-
eralized forms. ]

In Colubridae, those genera in which hypapophyses persists throughout the whole vertebral
column are Namix and Thamnophis. Fossils from Shantung differ, however, from these genera in
having an unspecialized hypapophysis which does not expand posteriorly into a triangular lon-
gitudinal plate and also without the downward hook-like structure as in Thamnophis. Therefore,
we proposed a new generic and specific names—Mionatrix diotomus—for the Shantung fos-
sils. It is related to the living Natrix widely distributed in China as well as in other continents.

The diangosis may be summerized as follows:

Shakes of median size, with length about 1 meter. Teeth small and closely spaced. Maxillary
teeth about 15 in number, slightly enlarged and recurved posteriorly, last two tecth not enlarged
abruptly, also without distance with their anterior ones. Palatinal teeth about 11. Prerygoid
teeth small, spreading along the inner margin. Prerygoid triangular. Hypapophyses extends throu-
ghout the whole vertebral column, with shorter process and without posterior extention.

A,

R R  EA

ER 1. Miosnatrix diatamus gen. et sp. nov. (WEDPYE, B HM), V. 993 BEERIE
#, X 2/3. (ventral imprint of V. 993, %X 2/3),

MR . Miomatrix diatomus gen. et sp. nov. (BEHEEE, #E. HM), £, V. 993 L&,
X 25 T, V.99 BEBEAE, X 2/3. (above. skull Pof V. 993, X 2; below,
ventral imprint of V. 994, X 2/3). sc, B H=ENJE (scale imprints),
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