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E&iLiva shihi(Liv) (FEiHZA .
PEREL) BB R

w

7=

(H E A} e Bep AR A=Y 70 R )

E 47 J& (Liua) 28X /R X #A H 4E(1983)
WEEE UF % K ##2 Ranodon wushanensis
Liu, Hu et Yang= Hynobius shihi Liu &
Y —1E. BRI RAEH -, EES
T REMNRE LRSI ER, MERERFE
EBR, ETHERLWIENEMERESD Y H
RIRER KRR, HILX BRI ERL B
EFETEALOFRIT LEREEZ X, &
XAZGHRH TEHNERES, AEREN
SRVIFTRBTR ., L@ E 5 5 45 & (CIB
5714902 , CIB 5715695 ,CIB 83H00145",
CIB83H0025", CIB8400014"), ™ #4514
N, ZRWAT,

KB RE T, RIS RARK A, B
LW B R w2z Bk K 3/5, Wi
B b 2 185 ALK 7 —8/10, #E fisi
CE B IESE R, mEEAN T B & —
N, FELBEERERIEES, —B&E R
A, TEEEESKER TR 545
B, BERK, HKELHELK B 2/5, 4
SAlEATEE., EaE, SEREE BB,
BIRE AT LB S g, &5
RI®B 3 —5/10, J& RAH M), &t B-AAL =
—NtER, FEMEBRORNBE = MK

(A1) ,

E1 B#3Liua shihi CiB840001
BB

1. M8 (cranium)

(1) BHE#EE (H2AZ%)

SiE (nasal) —3%, ANHARBRE T
BFESR, =A%, EFBEREHHEA
AN FE 7 bE. SBERZE ETEN=A
EakZl, HiwE SRR T At B A b
RILMAZRIE%. SMIEBRE, B
#B o BRI . JEmES S T AE i,

He (lacrimal)  —3%f, 5 5HK
RERERS, BERKEE, o AR,
NERE, KREE, BH—RBZTFIHE

A TR RZEIIARES THT, HHEE
HEERTRER, 72— 30,
AZCT 19844E9 4 30 Bz, 41
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E2 m@&gLiuva shiki CIB83H001E B MR
A # &M (left, dorsal view of cranium) A5 B M (right,

ventral view of cranium)

i, i (nasal) 2, IH{ (lacrimal) 3, i (prefrontal)4, #iff (frontal)



5. T'H (parietal)
6. HIH (prootic)
T. HMEE - (exoccipital)
8. HI#E (parasphenoid)
9., HEHE (columella auris)
10, Hi#EEH (operculum)
11, fEHE (orbitosphenoid)
12, 1227 (optic foramen)
13. R (premaxilla)
14, LEfig (maxilla)
15, piELE AL 5 (prevomer and vomerine teeth)
16. PYELF] (nares internus)
17. @8 (squamosal)
18. & (pterygoid)
19. 7 (quadrate)
B, Fi#i(mandibula)
B (dentary)
BISET £ (prearticular)
g (articular)
FEE (angular)
. £/l (foramen nervorum)
C. His(apparatus hyoideus)

1 Ha Qo PO e

1. fAEYCE (ceratohyal)

2. L& H (epihyal)

3. EFRBRIMIKE (basihyal radii)

4, HEEEE (basibranchial)

5, H—5 (arcus branchialis I)

6. 2 — 885 1 7 88 (ceratobranchial of ar,
bran, )

T. #5048 5 (epibranchial of ar, bran.
1)

D, Fifft (cervical vertebra)

E, & STFHEMSTHM (left, dorsal view of
the 2nd trunk vertebra) H1 fEW (middle,
ventral view) G RN (right, posterior view)
1. Fi=E35 1 (facies articularis anterior)
2. J&>%75%:(processus articularis posterior)

3. ik (centrum)

L. ELEHE,

AT AE (prefrontal) — X, TRALR
B EEERE, K&TB, NMGHS B
=, JEimigE THUE L, SMUnEES iR
Az, AMIS B4 A AR FE R 2%,

#HiE (frontal) —X, EK&EE. &
W 1/2 HEER=MTE, IMULSE T BUE T
R, SMIAT SR 2 SHEMEHHE, B s
Jo eB S AR 5, BN TR e R
TR EE LR 47,

M & (parietal)  —%f, K2 [
Wo BIRHEE, FETHELER, &F
WE &L, ?b%%%ﬂﬂﬂﬂ%@‘%’%’ﬁ%c J& i
WS FoMLE L, HaEfRILAR, TR

4, 1% (transverse process)
5. By (rib) :
6.  MhEAGEYHE (cartilage of rib end)
F. #tf#E (sacral vertebra)
G, % 8 2t (the 8th caudal vertebra)
H., B (pectoral girdle)
A E (precoracoid)
55| (foramen coracoideum)
% (coracoid)
/B4 (suprascapula)
JAE (cavitus glenoidalis)
K9 & (sternum)
iifizf (anterior limb)

o oo ws Do —

_—

158 (phalanges digitorum manus)
CIB 571569 ZnifizfiEE (carpalia of left ant.
limb CIB 571569)
8. CIB 840001 /-mililiif (carpalia of left ant,
limb CIB 840c01)
I, FEH (pelvic girdle)
1. @ulkE (prepubis)
2. B (pubis)
3. [#4l (foramen obturatorium)
4, #%F (acetabulum)
5
6

1. fiprfEflEs (humerus of right ant, limb)
2. Fe# (radius)

3. R& (ulna)

4. JEH (carpalia)

5. ¢ (metacarpals)

6.

il

fa i (lium)
. Ae (ischium)
K. Jglf (left posterior limb)
1. B8 (femur)
2. JEfr (tibia)
3. HEE (fibula)
4. %{& (tarsalia)
5. & (metatarsals)
6. Mk (phalanges digitorum pedis)

o, WNTEAMARENE AR —&KIK
Wi A (prootic)  —Xf, JyA M
TERE, BANEESIMEFNEEE, N
HArfht, i 5TE, AEHSEE=EX
ez fl, PR NS BB BT — 4L
5 Rl NG R T, kA &b O F —N
fL, 4 EE — K 4L BP BB B fL (fenestra
ovale) ik IMU BRI %, BHE KT I,

Ak B (exoccipital) —%F, IR AS
BN FEIRE, MTTEEN. FIMLEIH S
FEkfl. BESBIEEEHEE, SMEE TR
FLFEE M RS ZRRE A B — A LR, FEERSF —X
BT /ANFL A gz, I EEE.
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(2) HEEEREZAL)

BI#EH (parasphenoid) &k H H
BB, Bk, S, NmieE e R EE
e HI2/32ERKEIE, F1/3%n I EHERE
BESRAE TR SN /INGR Z B /N FLANET A 6

Hi: & (columella auris) H —
R ANE, XA E (stapes), BEE &8 &
JEZMEET T,

H=E (operculum) — %, M1
HEERE, ZTFTHEEE, SEEEED
BE. ERAEZD>REEETERN.

HE#E & (orbitosphenoid) — %t &R
AN FBER. MTHE, TEMEIgE
|, Rk EE, IR RIREEZ NEE, B4
B—RZAMMZ LA, B RN R
J& %

RE 71 J5 5 R B PR — & 45 o

2. [DHAR (viscerale)

(1) #MpE k&7 (arcus maxillaris)
FOT#E & (E2A),

A fR'E (premaxilla) —Xt, i F
Wk, H BN IL T ZANM2/35 5,
M B =X REAEEBREBABFTRZN, H
Z 5 BINBIA NG, BIaE T &M N T
i, SEIEERE, IMISTREE, 5
BIaE T SN M & 4 T /N E11—13%#,

EfiE (maxilla) —%F, v F 3k
M, SETAEMEEREE. ETF&IFRERN
EHSEAEMEE, BiwmaRPRILT ZIN
M 1/3 R4k, R EAE —REHRRSHE
B, EmimaRiEE, SPn5REIX
%, FTHEMNEK20—25%, mEHZAN.

A EE (prevomer) — R KB
oy JEmAEAR, PR OHFIERE. BR
RIENEEE RN BT %, PR ElAT i — B4R
BEEMEE, RKEAMETNL/2, R E B
BMAEEN8—IM, & “)\” BHEFI, N
BUE, Sk BRI 5 (A 2A),
WAL BB & M b, BIFTEIERT 28 (pre-
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orbital process),

B (squamosal) —%Fs LF Al
HES5WERIMI, 2 “+" B, Eihm1/2
oy RERET B, S5PRNESS 2k R

R ALRIRITR., SR k. 5 H A A R B

758 (quadrate) —xt, AL TEEE
FEHSERI . NEMEEE, INGERK—
XTE, 5FHARGTEHERT,

B & (pterygoid ) N — M A
“N' Z2F/, HNTHEEE, NXE, KT
MEE, AIXiES, Al T 4, KinR
M, HPHS LTEE, BXSHEHEN,
BRE(LHEEI®S ), TFHRE T KT &
5y. 5 EAMERIBARIT KRR,

(2) # KT & (mandibula) 3 &
(E2B)

Ji'E (dentary) —%F, 2B K
&, ATHREERY. BHPRE, Kif
mE T HETER, EGEERARNRIE,
FHEENAHK26—29%, BAETHIF £ 3/5
B4y, AMUTI T2y 1/3 &bp A — M 2 /D
fLo

*X% B (articular) — o DA
EEwmSR AT ER, Mg, HilFER
RRKE, EwmER, BRELWhERN
SR TH

BI 2% 35 B (prearticular) — ity
L F TN, BISmanmmaR, b a Bl
EREREEER, 5ikEERAME, TR
S5%FRAAE -HE, NEERRRKE, %
BB A A

fE & (angular) H—NENF
B, MT FieEmiEm, fismdd, &
H, HET R & b,

(3) &2 (apparatus
(E2C),

H—NE&ESRANESHR, LTFENS
MiB, HE A LB ARSI TN M
mCE1),

hyoideus )



EHE (arcus hyoideus) B — %t
MERE S, B EKE (ceratohyal), H 5k
U H RS M R, HABE E & T8 3 Al
i, TS5 W KKBERE K BH B L&
E (epihyal) fH#E, LHEKBEN + F i
N, HE75 R LS, AT,
Rimeb 7 HB &, UHTS8 & 4 5 M
&, AEKET T RERERETKE
(basihyal), RERFSEBKER &, &
ERCHBRE — R AIRE, BERBIL
PN Fff & &b

%5 —#85 (arcus branchialis 1) A
—NEFBKE R, VT LEKRERM,
ARRES LERERER, HEPET L
HREER, XnHrgd, LT EEREREL
T ERTHES B = B R EEKE (basi-
branchial) HE®& S, A1 48 4 (CIB83H
002) HZKFREL/ME—NEEEK,

55 88 5 (arcus branchialis ) £,
HEEER AEE (ceratobranchial) #1 |
888 (epibranchial ), (LT %638 K
HER L, RE—BSIE, AEEMNY
MK, Hldm SRR R R A,

EH

H48—51 EHET AR, 4k,
HRAHE, BRAEANRAME, BRFMESN, ¥y ommm A
(amphicoelous) ffifk, FiMEREKEK K
170—178mm, ZiiffE 2= &k 60—T70mm, &
MEE K 80—90mm, H LRI —EESK F
KT (EL,

1. Z#E (cervical vertebra)

1% (BE2D), iRMERE, 5. k&8
BWER, SRR —NEXTE, XFHEM
T B85 B HEIE A RIR BRI 2 &
R, UHHESHARABEZRZYSE, £M
A0 — 508 56 75 T A4 ped w0 O B K S 1S 5 kA
KW, AN, EE-—AIEINLE.

R R,
2. HE#E (trunk vertebra)

1644 (ElI2E), #52—% 17 # &, J§
HEEMKN . SW2ETE, 550 —*
HIRTZE, XPmEmkE, EH—x 5 %45
2, RTEAT, AlfEHEEARILEE X8,
MERERER, BREHHET, BERE
e L5 58, #5 FM-— X 5 Rk o< 4 m
JG5h T, MY —iR A, R A S
MARBE LTSy, EI—NILAmeEs
17, RuGiE—WHE, 7 3 NpEBK, £
IR HA BB B8 R, B B R4 (2,
SEBELNNE). MERERE & & Wk
M, PiERBEER, SERBEANK, IRE
WL, MEERME, §iERERNES S
HE P 32 SR AR 42 5 ke 221 4 B e 1) AL
3. fgk4 (sacral vertebra)

1% (E2F), BIE18MeE, bRy B
P, LEBEMBER AL, BEER
Ui B T A E, SRR S B A B
¥, HFRA (CIB83H002) £74BE 4 B
B T517, 18MEENME L, H{XS5BEHE
T W 5 % B 2 B T R H
4. [EH# (caudal vertebra)

H30—334%. MHeF IAE WAL/ TN R
5. HEE KRG 2 A(E 2G), &8
SREHAE ETERBERR. WE 3 B
Hed “Y" BikS, fiziEEE X P B
HIt M, % 3R IFgERE, UE
BRENZNER, TEIRHEEEL, &
JREBHEEE R, Bk S H K,
WAFB/NESR M K 5 5%, 5 LK F K

/)‘j\o
Mt B B
1. 8% (pectoral girdle)

9 — X B b R
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W E (coracoid)



B, BB, MERES, —BREANTER
B, FEBREEL(B2H),

BB E (precoracoid) 2 % H B
BEHENBOKEE, EREEY, LTS
Fil, AESESERG. 8 AL E B
. BEMES5%HE A %L,

BiEE (scapula) — X, 5 Al &
B pEnEkssEs, LR AR E A
(cavitus glenoidalis),

LB & (suprascapula) Sy — A
WRABRE R, fHrads, SREERE
B, ALT FE2—agKAERE.

Jg'E (sternum) H—H=A B /b
RKEF, MSMZTRRERRLES A
HE B Rz, EEEA R HAR
B, EIXFBREZ.

7. RIS (anterior limb)

fE (humerus) H—EH. It In
Wk, AREHS, HSHEBEMX
. BRI A AT, HEMME
MG L ME —AT, B=ANKE,
T Bk R IR AR, IR A
& A P F S i (B 21D,

7 (radius) H—KH. LT Hi
gyl y, BRERGML, H e, i
Bk, FmISLLIT RS, PR ARERD,
5 R R 5B Rk —BRAE R T,

RE (ulna) WA —KB. TR
BT, ERERERK, BE KRN
2%, SIEEFHBERMALMER W, K i %
5, PIMINE KBRS

i & (carpalia) — 5 Mo K,
B 8 HH10E, BEER—TETERE
T sk, R E (ulnare)
i, MG B (radiale) & /AN, Z HH
rh ] i (intermedium), rh Y fiig B (carpa-
lia centrale) 2 ¥ #HTF Al B H & o
EIRAR(ELl—F AR ), FURED, LT
e e b, (B 1 A N S5 b
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e m—kpE, FhREETE 8 & 3R
%, WA W RpE A,

2% & (metacarpals) AW S
B EEREk, SRR B, A
Fl, 2BEE, PREBERK, AL T ZE 20
Bhb, F3.4EE S BIMNES, 4EE,

#o & (phalanges digitorum manus)
HAfE, BEBMKKN2, 2, 3, 2 A
CIB840001FR A ZE IR HEN 2. 2. 2.2,
KTEHREE=AI.

3. [E% (pelvic girdle)

Ao E (prepubis) el e
BikE, NFEAZTE2).

HaEr (pubis) Fy-—n E, 54
B SE AR N R, AT ERE
A — AN, BV 4L,

N8B (ischium) SRR K R R
B NSRS, B SIMUE R AR, P
A BB A A RE R T .

e (ilium) — A IR B, P M

Rk, SHe. AF -EHHRE A (acetabu-
lum), fbEE LT, AR AF T #RBIAR
s S0

4. BT (posterior limb)

R (femur) J—8 Kk B, &
sk BRI RS L, SHAXTE, HET
S5 45 — 5B AN ¥ F (trochanter), EHR K,
R B, Fa SR s (E2K),

BE (tibia) H—kB, w5,
B v 2/3, WA, ARomiHAE.

HeR (fibula) TS ) = ot (DL =
REELEH. PR, s E T g
B,

B (tarsalia) — 400 10 #K,
RN, 3, B & (fibulare)
24, RMHE (tibiale) /N, HEHEH
6 B8 (intermedium), 78 HiEHGA 2 4 W
Jo i (tarsalia centrale), i 54k, #1



RN, B, AMPEE, EsHE RN,

BEE (metatarsals) %‘f}t{ﬂi\ﬂ;r’g 5 # K
B PIuGESEE K, SR T2 1, 2 M
B, Hoarw RN, 52, 3. 4, SBEE
— 552, 3, 4, SHIEAMEA, 3, 48EE
B,

Bk B (phalanges digitorum pedis)
iloht, BLBEBKAKAN2, 2, 3, 3, 2, K
Wt HEE =AM, ‘

h &

AR L, R B 1 B A T S
fE R BEENERID WL, FERSNY
—Bfk, g i R — S BRI AE,
LERBRBERR, MEBR; 5k
131, BB B 7% oy S B B T =2 2 B 4 R TR
AAKER, BEES S HBEE S &, o H
B R 5 RO R A T, X R B T 45
B 53 maBER M AL, SREESAS
—, "HEBHR, FREETREELRS F
B MAE TG s B BT, B%kE
FHEED FIPEM, [Nk 369E 2R AR
W, XULBIE RO IRER, BP0
B R B —, SaEMEL wE
SRR E R RER; WESHEEHER
IRRASE, 5 R R T B 5 B = T
ANE P MR BN, PUBARES, TR
PR, AN, LSRR R R A
FE Bl 3y — B 0 IR A M AE, SRR i
ERFEERR; LBEREE R .
BEHE KBS,

HNER R BRI L, BRI
ERRRBE 2T, Hhig s b e i 8 /N8 R
PR A RE, MSILEIR. LHESE
TR K i ALK, AE R AURER AN, Rk
BEKN 1/2, BIBRAHN, 3350 H
ST AL Bl AT, PR R A X 5 AEE
B A 5 AL S A2 e R AT AR B AR EA R s 5
Wy R BAR R, B L R 1 o 0 R, A

B HARATR LI E—8S R 1/3 dirE —
MBS, XA MIRE S E

GUAEIETS VN TIFE 2 278 - (iR B
thy XUSHFAETR A BRIFIG R AE; M, B
M, NEBES, BERRESE T,
WEe, REFEBES, AL, RIFEHET,
AT, WAL ERE 7. BERL 9, FEik
EL LK X —H5AE 0 B 565 T G IR ; I 4,
BSUREAIEI, FE AR R R

L TR R R AT 3 MR A e R B

1 76 4 PRI AE ANBR R T 33 B 8 UL 0 % AE
GRRZSE, 1984) ETEHNFH B 5
B , DAR B Rk RE
TRV R 1E 5 H Mtk 2 /NG BB R0 I
A B AEARLE, T AR R R I A e I
RAE. 5 HNE B 0k S B e Al R o
FAPERD, AR AR, X ers
0 3 SUR A F 38— 35 B 2.

GLFR, BREEGEREHREE
HHES Bl AR B B R —Fid, ERSA
SR E B, HESRAET LS N
BIEME, AL, hERARERNERE
TE 33 PR L 52 T2 2 4R 2 gk WA L D3R 2
I —32, BRE 5 1 H i (1983,
1984) 57 FLB [ J T 45 25 M O o 2 2
B RBE,

5 £ X W

D). ARILINRE BRI AR )
19—88(1964). _

ST, NERE O RS R. 2h
(1):11—15(1982) .

R cHE. B R % 94 3. H & R i
(1943).

BRARER WAL TP TS RN 453 S AL,
Fil—#E. T = R2(2):29—35
(1983).

. WEA REHEWD s, ™)
PR
R (1984).
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Anatomy. C. V. Mosby Company, St.
Louis (1964). .

ON ANATOMY OF THE SKELETAL SYSTEM OF LIU 4

Noble GK: The Biology of the Amphibia.

McGrow Hill, New York (1931) .

SHIHI (LIU)

(AMPHIBIA, HYNOBIIDAE)

Zhang Fuji

(Chengdu Institute of Biology, Academia Sinica)

Abstract

This paper reports the anatomical
results of the skeletal system of Liuc
shihi (Liu), the

which are identical with

essential characters of
those of other
urodeles, especially species belonging to
Hynobiidae, Some differences in skeleton
are revealed, however, based on compa-
risons with other genera and species of
the same family, The characters which
are considered to be primitive are given
below.1)fronto—parietal fontanelle absent
but premaxillary fontanelle present as
in Batrachuperus and Ranodon, though it
is comparatively small and irregular and
it only separates the anterior nasal parts;
2) posterior end of epihyal ossified
as in Batrachuperus, In some members of
L. Shihi there is a small ossified piece
at the posterior ome—third of the first
branchial arch, which is probably a boun-
dary between the ceratobranchial and epi-

branchial cartilages; 3) carpals 8-9 and

24

tarsals 10, more than those in some
other genera and species, 4)anterior mar-
gin of the lacrimal reaching external
nares; 5)vomer and vomerine tooth series
almost not extending toward parasphe-
noid;6)hind foot with 5 digits; 7) three
anterior caudal vertebrae having caudal
ribs or their vestiges,

Besides, the ladder—shaped upper jaw
of L. shihi is believed to be in a derived
state, The

ing skull and the compressed caudal ver-

significance of its project-
tebrae in taxonomy is yet to be studied,
Preliminary analysis shows that Liua is
closely related to other genera of Hyno-
biidae and they may have evolved from

a common ancestor,

The auther is indebted to Professor
Zhao Ermi and Mr, Hu

their instruction and help.
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