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HIFTIA S/ =S8 R2RE&Z U THEHS
BENBFEUE—EE_E2/ =ZBFER
ZIrTEEFIMRZE

FAR AMEA & N E M
(1 R AR 5 AKTBISAT U5 100044)
(2 T KESFRER 8 330027)

RE AR TR XEFLHE IAEEKE NS S REHENEFE LA DE%&A 08
H_&/ ZBFREUTHREEL 10 PMLEINMELAE G55SR 6RBS & HPEF3
B S B, EATRE X EJE & ( Meishanselache liui gen. et sp. nov. ) | F K% % ( Changxing-
selache wangi gen. et sp. nov. ) &KW FBEIVG & ( Sinacrodus donglingensis gen. et sp. nov. ) JBK
Y& 2 ( Lissodus xiushuiensis sp. nov. ) FIVL TG £ 25 % ( Polyacrodus jiangxiensis sp. nov. ) , #f+
BPA BB A AR b BRI R A R S BBAME A S F AR TR EK
ERENEXRESRATHIEE IR _SHNELAAFNNREXER. ZEEI LR _F
/ ZERARABRHINEMEC(CSSPY ENN LR & / =F RALUT KB @Rk A
RO E RIRIE . BE R E R A BT PRSI — N5, A 0 A B9iciR K
RHBIFEAD T XA IR

XKWL, AE, -8/ ZBRRAR K ALMKLA

FEZESES: Q915.862 THAIRIREE:A X FEHS 1000 -3118(2007)01 - 0013 - 24

—B/ CBRFLORELERSPEROST, TUA KN EZBTRPRET
FERBEREMETRANEN S/ ZERFTLZBE WAL GSSP) EH“&4T T
WYL DGR D F AT 2001 4F i ERR R 2 & SR A 2R — & / =& R
LR B FE AL ( Yin et al., 2001)

SELHEMERLRK 8 / =B8R FL&JZ L T OAMEY O PR
H,ALRE BT AR AT EREMR XRE, BN - F RS HfE—
AR, BRAEFE; R R E P HE— B E R A A E B A B9 T126. 4,

1) BAR A RFEST B (RS :49872010,40572021 ) AR E A BB K BILIN B (45 : 62000077705 )
BExRAANFRSEATE (RS :40332017) EPRHE X it R) 491 W B E R EMPIE AT ERESHERFER A
A 355 H (455 :J0530189) BT B,

YRS A 472006 - 04 -21
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FRLHFNL LR SAFES, RGN NN T ERIAL, AR A HE 5T L
—iE7 IR E R RB(FLRE 1.2 M1 3) A IS (Wang, 1995; Wang and Wang,
2003) o FTLIMTIZIBML_F / =B RFLZE LT K FHEFLE AR bas st
3, ENEERETaRTREELNL,

UEX R 8 / —BRALE L TREARMMA KT RE R IRE, —REX
Wi — B OB LN BURR B M 2 R AL A7 BT FE (Liu and Chang, 1963) , 55 — R X B =
BT A S ERME RGBS LA HBEFT(Wang et al., 2001)

AR SO TE (Wang, 19955 Yin et al., 2001) JTPEE7K ZRIG H0 1 A5 F 8%
A DHIE (Zhu et al., 1998) F =& / Z&R KLU T IORE @GO T TR,

H TR R 5EE 0 I8 RARC 4 K B 7R MRS 801 55 3R &

2 bRAgk

2t 4 Chondrichthyes Huxley, 1880
#1227 4K Elasmobranchii Bonaparte, 1838
H .#l5kE Order and Family incertae sedis
1L % ( 3718 ) Meishanselache gen. nov.

BRIEh  Meishanselache liui gen. et sp. nov. ,
HBIE FERA,
Wi Meishan, {bF 7= # ; selachos (G ) 5 BB, B2,

NEKE L Z (8 . F7# ) Meishanselache liui gen. et sp. nov.
(B 1.2)

ERRA  — ST B 858 (dermal denticle) ", o E R 2 Bt i W HESH ) 5 A
AR FrirA w5 . IVPP V 14535. 1,

R 3 MGEEAO R iR, IVPP V 14535.2 ~4,

PSR WKL D S B = A OB LBUREE, R (L5 Cx-1 ~4,

$HE  BRBERERR/N, BER A% KR —B/NRAR , /N B o) R R TR 3 7 1)
SR GG EF R BB R SR, B A —/NREfL

WiR MEETHEEEEL aRERESLE,

iR ERBRAMMERETE, €A 12 MM — KB ERETE/NER, 4
/NGEEIY B 1) R T 07 1] & AR 80 B E Z0TE , WS B K, B 2R, B
TR AR —/NOBESL . H AR A 5 IE RURA B A RALTE T E /D R K 2 AR, LA
R B s B /N, V 14535.2 K,V 14535. 3 f/NERE/NBRHEIR, V 14535, 4 53
B 2 AR, FrAMERE 1.

1) B RSE5E (dermal denticles) RIEAR T MBI ECE @I 1 —BIRRBIROBERE , — AT THRE &%,
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®1 NERFALE(HRE M) IRANE

Table I Mesurements of the specimens of Meishanselache liui gen. et sp. nov. (mm)
IR K EERE E-53:15.8 e
Specimen length of crown height of crown length of base height of base
V 14535.1 0.6 0.1 0.9 0.4
V 14535.2 1.0 0.1 1.7 0.7
V 14535.3 0.3 0.1 0.4 0.2
V 14535.4 0.4 0.07 0.6 0.2

B XERELE GRR B ) B Rk
Fig.1 Demmal denticles of Meishanselache liui gen. et sp. nov.
A.V 14535.1, IEEIERA holotype; B ~D. V 14535.2 ~4
Aa, Ba, Da. "&# in crown view; Ab, Bb, Ca, Db. fl# in lateral view; Cb. Ca BJBERHLA detail of Ca
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PEB k4B RRA TS AR R B — BB LS AR, A SO IR X 28 7 o % 2 1 J8 T
MBS, Hi24 K & IR ¥ LA A ok, BOME HAE o2 W4 H Bk E
XM 1L % ( Meishanselache Liui gen. et sp. nov. ) ,

357 B i

B2 XIEELE R ) BResE, ERARA E IR
Fig.2 Restoration of the dermal denticle of Meishanselache liui gen. et sp. nov., V 14535.1, holoytpe

A. 50 in crown view; B. fl|#R in lateral view

M Z (B ) Changxingselache gen. nov.

BRI Changxingselache wangi gen. et sp. nov.
FE  JRIBRIR,
W Changxing, {L7 7= 405 5 B4 selachos (G) 75 B, #2%.

F AL E ( F B 3 ) Changxingselache wangi gen. et sp. nov.
(F34)

IERERAER  — Moo B i 2E , IVPP V 14536. 1,

A 3 MR R RS IVPP V 14536.2 ~4,

FHEEM WK OEWL D FIE;V 14536. 1 ~2 " HKMXATER(HEHFR) BN
58 Actl26;V 14536.3 ~4 = KM FER(HILE) JBAIS3 7 8K 2% 39 il Act232,

FHE  RRBER /N, KA R i BRI TR . AR B LT AT L2 T ORI 4 E SO
Y B ) J T B — 2L [A) /Y S BE B {2 ORI . BB L 3K, KRB R B &P, i i 4]
A MALE R I LA L o

WiE MEETFREIIEEER T RIFRES.

WA RN, X4, IEAMRARER 0.3 mm, 4 0.3 mm,
TR B JL- AT 0 B R A B W AR SO B, B SR Ja T B — 2 [R] 5 BE Bl o 2 R
Ko V14536.1 R 4 REBHAHEL;V 14536.2 R 4 ZEHHHELUN 1 FAKKEHIH
HEV 14536.3 B 5 HRBMMEL, Hhh R —F8E, U E3NERHREER
BE (6 G MRS BRGRE, V 14536.4 A3 {ZABHMABLMN 1 FAKETHHE
L, XS H B f R AR . BB R R, KBERAIE  EE M. BT M AL
BB ARERIBETL,V 14536. 1 B 5 MEEFL,V 14536.2 B 3 MBEFL, V 14536. 3 HE A
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B3 ERKME(HIR ) KRR
Fig.3 Dermal denticles of Changxingselache wangi gen. et sp. nov.
A.V 14536, 1, ERIFRA holotype; B ~D. V 14536.2 ~4
Aa, Ba, Ca, Da. 5@ in crown view; Ab, Bb, Cb, Db. fi#% in lateral view

H4ANEESL, V 14536.4 R—PRAOBESL,
PR KT B R RAOSGSH , AR SUIC IR A0 IX 26 B T8 58 R AR BB 8 26 . b i R Y
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BWE, EN5™ A PR EW KO T K Rucabatis H F LAl Z 4L (Cappetta, 1975) ,{H
MMz RIT, Joh,V 14536.4 57 B INE KAHAS Lh W3t X i i = F 1L ) Parvidi-
abolus oblignus(Johns et al., 1997) A FLEARMLZ AL, Lhan Bz TR 22 K, Jo FRAE M 2R AR
B A5 5 E NAATEH R 5, L INERE LR T , 27 R EARPAT, A £ E
AR, PRI A, Eith, BT A SHER A X B RAE N B BRER—LHRIE R
ya FEK X% (R 3 ) (Changxingselache wangi gen. et sp. nov. ),

B4 ERKMEGHE B KRR, R A R R
Fig.4 Restoration of the dermal denticle of Changxingselache wangi gen. et sp. nov.,V 14536. 1, holotype

A. T in crown view; B. I3 in lateral view

E % Z Fuselachii Hay, 1902
£ B Al Ctenacanthoidea Zangerl, 1981
¥ & Fl Ctenacanthidae Dean, 1909

HHRE R ( E# X E ) Ctenacanthidae gen. et sp. indet.
(ES)

AR —MEEENEE ) IVPP V 14537,

PSR #CEEL D HIF KA TR (FEFR) B 5 Actl33,

Hid R/, K0.5 mm,$80.5 mm, HEH SEPFEL =R, EIRHE, E
TE 5 S4B a0, Hrf 4 SRAERTR8 4y X Al — 2 th At 4 SR EERT, AU =40 XL, B A
MESHSERILTEET. A dfEmE 3 £RESCR. THAR, FER21HAE
Fifl, EAKHERZFIE BN, a2 —/NMIgEfL.

b A SGoRMEF S T 57 8 REW %Y 1L K U 2t TR E ( Crenacanthus
sp. ) (Lelizvre and Derycke, 1998 )/ S 26AH{BI4L , L Wne 38 B & 40 & 80T — 4y Xk =4
N5, HFRANESRE LD THEE, HMAREAZE. BT BTUE -8 ix
A BAVGE HAE AR E R K 2 R ( Ctenacanthidae gen. et sp. indet. ) ,
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Bs MR (BERE), —HTEsA
Fig.5 A scale of Ctenacanthidae gen. et sp. indet, V 14537
A. @M in crown view; B. |3 in lateral view

5 48 £} Hybodontoidea Zangerl, 1981

SEB R85 2R 1 Hybodontoid scale type-1
(& e6)

PR 2 WGERMEE A, IVPP V 14538.1 ~2,

FHERM CHAFEF KX E
B,V 14538. 1 Efi5: T4,V 14538. 2
BEi5 T,

H#i® 88/, V14538.1 £ 0.5
mm,V 14538.2 & 1.0 mm, % X4
apen: b B S A R A
R, EBGE2EER, TR AT
BAWERE KHEBFTAGHEE
o, T RTER R SR A — 2 255 i RUOF
gt E, AR A AL, SR
B, 7 7 FB R0 H AR 2 18] B R BA & 44 Wi
4. FERBE IR FE, RN
, B—/DEfL o

BE A CARA X B S
=8 E R =& ( Lower Muschel-
kalk ) ) 5 82895 F e SR AR B B S B
A JLF AT H B (Reif, 1978,
fig. OA) ME B pR A S I A #F e R —
EYEILRIAE L, FinAS5A G
A& KW E (Lissodus xiushuiensis
sp. nov. ) (8% - 49 X I 7E F i #0F &

El6 SHEPEETER L

Fig.6 Scales of hybodontoid scale type-1

A.V 14538.1; B.V 14538.2

Aa, Ba. 5K in crown view; Ab. ZEIEHL in basal view;
Bb. ¥R in lateral view
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#H 45 %

WA, fo B R A SRR EF R 1 TARA D, AV X B A 15 O 5 SRR %

F 258 1 (Hybodontoid scale type-1) ,

5 #5%| Hybodontidae Owen, 1846

5 &% ( E#h 5%k £ ) Hybodontidae gen. et sp. indet.

(&7

PRA 2 Hse g A IVPP V 14539.1 ~2,

K7 S&MRFMRE), 8T
Fig.7 Scales of Hybodontidae gen. et sp. indet.
A.V 14539.1; B.V 14539.2
Aa. B in basal view; Ab, Bb. fl|# in lateral view:

Ba. 7&K in crown view

HAEN S BB R EN—HE,

ISR WL
HIM;V 14539, 1 7= g K6 B
B T#, 2 L 5: AEL879; V
14539.2 FFE K XA T (HEH
B, JZ605 : Actl40,

B B IR/, V 14539, 1
£ 0.2 mm,V 14539.2 ¥ 0.1 mm,
L Yl Py b R I B o P
Rl & = JR1R, Rl &
o, B A MR A3 4, 45 R g 3k
A AE—MEL ., THRHE R,
RS B E 2 (8 — B B A U 4
B, S BN EfL, EEELIE
(V 14539. 1) S{ R (V 14539.2) ,
SEH, FRMIA

EEBE AR B X P A g%
AF57/H B4R &K e
% - (Reif, 1979) tLBARUT, 40 8%
AR 4 S E ZH Y —1
RE R FAHEE, P HI A
4ANEEEZRRE, ik, RITIK

L& F Acrodontidae Casier, 1959
R4 0% ( 318 ) Sinacrodus gen. nov.

BRIFh  Sinacrodus donglingensis.,
$E  RBEFP,

iR Sinae(L)HI T1&E, HE ;acrodus, R E R R E A .

RIS EREE (FE ) Sinacrodus donglingensis gen. et sp. nov.

(H38.9)
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IERISRA  —ALTEREAY B ESE  IVPP V 14540. 1,

PRA S MGEEMBE R IVPP V 14540.2,V 14541.1 ~3 DA K V 14542. 1,

PSR LT B K AR S, # KR L D S, I P fE 3 8kA 0 E
V 14540.1 ~ 27 A ARIG N 4 £ BRIRHR, B 15 - Xdfo-2; V 145411 ~3 =B &1L D
BT KRB, BAIS43 BIR Act232, Act232 A2 39,V 14542, 1 7= B £k A 1 &I A
K BB, B 15 T3,

FE  BBUBEREERE TR, Y1 B UK T ASXIHR , el T 1] £ [6) e 2% 2 e
MR E M E TR N EMLER, BN A AT EEROERALET
RS YR, B M MA R B —/ ML, B A SRR, AR R & r R, H R
BHRL, FONEEMERE T, FEAR B, B2 R SR, SR % E 52
R, HARR I 2P A B Z L

"R Dongling, IE BYARAS I 7E #1145 F5 5 -ensis (L) 1 T 18, #145 W HE & o

R BRIy A AT, TR e T A R, G R LR T RXIRR,
MG T 1) U THT S 10 A8 a4, A e A (6] S SEE A A R 2 R 20 R 0 T 5 2 B
G B EHE LU E R M B RS A, e IR B R A IR SR
A, A R BB R RTE U BB & R 1L EMRe Ty X, EMEmEmMA,
S H—/NREfL. EERARAE LK 2,

R2 FWhELEZ(HEFH) ERRENE

Table 2 Mesurement of the holotype of Sirnacrodus donglingensis geun. et sp. nov. (mm)

bk prx:ii8S TR AR HEMK HETEK ERE  ENE
. Length Breadth Height Length of upper  Length of lower Height Breadth
Specimen
of crown of crown of crown part of base part of base of base of base
V 14540. 1 0.5 0.3 0.15 0.1 0.15 0.25 0.2

R A SR, BN, X AR TR, R A B, 85 5 AR
Qe O F BRKESEEMANR, BUE NV 14540.2 F1 V 14541, 1, J5& 40 V 14541.2 )
KV 145421, FEEAHE (HEHRSERLRETRERL. EMEBETERMLR, B
MG S (40 V 14540.2 F1 V 14541, 1) S MA (20 V 14541.3) , B 86T

b X EN R SR S 6 G TR R E T MBK R IR B B e S5 7 PR T
] — b g [6] — B A7, PRI 2R B o th b g A R R AE A 88 o X B R B B2 B 28 5 Acrodlus
(Agassiz, 1838) Fl Lissodus( Brouth, 1935) B F G FAETE A LB F LA, 5 Acrodus WAH
e T BE O, B BF SIS, HXBEICIRM L SRS Acrodus 09 T 1776
— L PR X R T RO, E %R, 2R, EH EMAEMAHBAR TG
%o 5 Lissodus ZF ML ALTE T30 A Lo, I B S I IF, d BB UL ETF.
XEICRIR A SERAR R, SRR E, ©% 8, 282K, 858 T 5 858 (Mai-
sey, 1983) . FERETHEBMENIES, RITELESL—FE, & PERRGE (FE)
(Sinacrodus gen. nov. ), Acrodus h—BERIF A E B , A B THIUC 2% DL/RAR K 2 1
& TAEK (Stensio, 1921) , {BHH & W T £ HEmEEH FE Z & 69t 2§ (Johnson,
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1981; Zidek et al., 2003)

A8 Rl a (H/E Hifh)
Fig. 8 Sinacrodus donglingensis gen. et sp. nov.

A,V 14540, |, IERYARAS (— M SE B B9 B B85 %2 ) holotype (a dermal denticle) ;
B~F.V 14540.2, V 14541.1 ~3,V14542. [ (5 M SEB A9 five complete scales)
Aa. 5L in crown view, Ab. i in lateral view, Ac. 55— MR in another lateral view;
Ba, Ca, D, F. 7&# in crown views;Bb, ZE##R in basal view;Cb, E. fl|# in lateral view
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Q

0.3 mm

B9 FRUGrpHLT e CHIR i) B eSS, IERRA S IR
Fig.9 Restoration of the dermal denticle of Stnacrodus donglingensis gen. et sp. nov., V 14540. 1, holotype
A. B in crown view; B. {13 in lateral view; C. 55— M| in another lateral view;
D. $5 B AR in transverse outline view

% 215 & %} Polyacrodontidae Gliickman, 1964
B Y& B Lissodus Brough, 1935
&k B & (Ef ) Lissodus xiushuiensis sp. nov.
(E 10)

ERIFRA  —# 2t ,IVPP V 14543, 1,

FRA 2 MSEREE S IVPP V 14543.2, V 14544, 1,

SR LREEKMEF;V 14543.1 ~2 = KK XA FEIRE, E05:
Xdfo-1;V 14544. 1 7= BI5 F KM LB BEE, BA05: T2,

BIE AR, FEREE WEER, S RARE; BN E LR E &
BB MR — A KRR R il 50 & M h iR A R e LB R — /MR RlE , xR
RASMUEA 2 /N, MR, EREME L T PHAL. 8 diE,
RIFBIE , J& 4R 5 5 R AR B AT B A0 80, H 808 T df A i — 2, ) i S (i 1k 25 5 S0
e, SR, EHEEE, Paghd, B—/ L.

WIRE  Xiushui, IEBIFRA B =1 5 -ensis (L) b T 18, % A 5%

id TN AN FERRFRIFE ML %K 0.7 mm, i X4 R E i AEER
T BRIURE T — MW BB L F L RERT . FiheSERILFER. T
VI E R REER , MG RA LT ; BE— WP R EELRT , RFEERR; SR EMRE—
BEATEHIE R (labial peg) , RAK; mEHE M PP R ER—/DEKERE, ®E L
H=UREL, 2R EMIMIE 2 NENIR B RE, "M & EAR4MU, EH
FME L CIAHERKAL, IILBERERE AL, 8 X0 BB IR AER, b, 7j
BRI, S5 i ; AT AR E AT B ANE AL, B SO A T 3R 19—, 181 B ZE 1 58 1 U ET AR A
BB, SR, 85 RIifl, EMESE, hruigN W, N B E—/PREfL .

b XEIERMIA G S5/ AXEEFEN R &MY Lissodus zdeki (Johnson,
1981) K= B AL 2% DURIR B =& ) L. angulatus(Stensis, 1921) LAHEIE , Ho a0 44
& MERARE , B EE, AR e 2 E R mEEN, ERE—HA
T, ¥ & W AR EA R ok Bk FL 3L B 2 SR W F R E AT I 2% /R R AR 4, i
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Ah, ARG AL 2K R TRR T L angulatus, L, FATREE A R HF1E , 8
XEIDAMARA T G K IE N E () (Lissodus xiushuiensis sp. nov. ), Lissodus £
WFFAR (BINE D EA KL Z &L 2 (Duffin, 1985; Hampe, 1996; Rees and
Underwood, 2002 ; Duncan, 2004) ,

B 10 EKW\ v R )
Fig. 10 Lissodus xiushuiensis sp. nov.
A.V 14543 1, 1E BIFRAS (— R 2K 14 ) holotype (a tooth) ; B ~C.V 14543.2, V 14544, 1 (2 M 5e 86
F two complete scales) ; Aa. K& E R in occlusal view; Ab. H AL in lingual view; Ba, Ca. @l

in crown view; Bb, Cb. {lj#{ in lateral view

%R E B Polyacrodus Jaekel, 1889
TLER % R 5E (#7170 ) Polyacrodus jiangxiensis sp. nov.
(A 11.12)

IERFRA  —HOE PRI, IVPP V 14545,

F SR I BK; KX EBEER, )25  Xdfo-1,

$HE PN, 2R U AR, DA AR [ B R STR  E R AR B, B — R A T
HEOR M EWRBEI ; AR A TE S0 BN & 69 A 2 58 1) A T A e 4 38T
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BRPRAE S, i AP FER EE M B AR, EHEER L THIINEFRLL,
HAp N —5| e —3 LR R B AR E —PE gL, &
WRE AR R —EHAET, FEHE LB NHBESL.

ik —HBORTRBENTHE, AL —MBEEREK, F
wih, A FERRAER M ELXKE RN 0.9 mn,
TV X 53 Ry b ER R EE R o I U7 e B A A 1y 1Ak ) 3
AIFFR; EERW M F A& 5 HAR K E;
MERARRE s — S W W5 HEH SN T 15 5w 35 o
g, (AR EWNREE A, MEgaT EHR; A
16 W25 T A 40 1) i 8 9 ) & 3 22 15 1) B TG £
BUEETMEE RFRAEL, AETMNEREET,
U FR N 2 48 o B3, 3 AR B B M A i
HIMAFE R EFFSL; BN LR (upper labial root
face) 7% , R—IK S F/NE TR L BN | R A — 51 8%
KRB FAL EWENNE S REM T RE RN HEE A
HPE L5 E 7L A I B %A L R —
wNE EHEF ERILA/DMESR L.

teE XEBIERKIFNSFAEXERRFEN R
Z A Polyacrodus lapalomensis( Johnson, 1981 ; Duffin,
1985) FIf=H P AR R =BT RAMERERYE B TASREBGR)F
% (P. tiandongensis Wang et al., 2001 ) Hb&AH T, H IR B R
FHTRERA R MR K F, F A g T8 oo o Pobueadu e
BRLS, BEAGERBFRTAISARLD S8 T
B EREROLE, AERamEARAFLEES labial view;C. E TR in lingual view
92, B 1) WA TR SUTE T T8 R R 4B 20 %6 . KAk,
FHRNHABARTHAZAREE, AL, RITEEKOFIREGL2 0 0ERIGE
(Bi#h) (Polyacrodus jiangxiensis sp. nov. ) o ZRWGEBH—MEIHERE L, BH AN
TFVaRR BT IR A BR 22 S5 #i o A (XM )2 A7 ( Stensis, 1921, 1932 Patterson, 1966; Johns,
1996) ,iZ/B L W T 4Lk R — & it iy #h F 3 (Johnson, 1981; Duffin, 1985),

i

B 12 B RIEE R T, IERR A 2R
Fig. 12 Restoration of the tooth of Polyacrodus jiangxiensis sp. nov., V 14545, holotype
A AT in occlusal view; B. JEE AL in labial view; C. HEAR in lingval view;
D. BEWTHEI R in transverse outline view
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#7 % 3¢ Neoselachii Compagno, 1977
$ 2 2 ZF 5 ¥R 1 Neoselachian tooth type-1
([ 13)

A —HCFE,IVPP V 14546,

FMERA  LREKAREEE; KA FBIEH, B5  Xdfo-1,

ik S ERR R AR . EHRARE=ME, 5 H0.75 mm,hRE
—AREGFESE R B E A — /AR, A R A T80 b o 25k e AR 4 o) e
gotHE RBA, BN EROBENMEUNYEKER—N—FBrE8. IH AT 4Rm
KRG . JEMEEAR (labial buttress) 5533019 3 #EFALER 2 RTF o

Bl X EICIRAF A AR ER AL S 7 B N E R EHE LML X e =& 1 A Syne-
chodus volaticus(Johns et al., 1997 ) F—26AH{, b AN 2 =R VR, FRIGRKF, BT
BRI FTARA B IRARARATE  MELATE— 2P LU, BhSh, Bidn A R A R 4R S EL IR i
R FRA TR EAE R 2 2 5 28 8Y 1 ( Neoselachian tooth type-1)

13 FEAFHER 1
Fig. 13 Neoselachian tooth type-1, V 14546
A. [BHEAR in labial view; B. HTHL in lingual view

& 28 H FE A 1 Neoselachian scale type-1
(& 14)

A 2 BrszEagmiH IVPP V 14547.1 1V 14548. 1,

FMEEN WK, ITFR{SE;V 14547, 1 P2 B £ D HE K ¢H T (3
FHE) BT Actld0;V 14548. 1 = B{F FRKMA F&, B 5 :T10,

Rk @A/, V14547.1 £0.1 mm,V 14548.1 £ 0.3 mm, %5 0] X2 W& .5
PRAOEEER . T 8, T T M A T 1% %0 TC 80 , T 3 T B 47 4R (S IR M 5
ARSI, JR B, ok, SRS, SUS B/l B2, PREEMA,

EE MANEREEE R S S OB RME 2R 1 AR BB B R R AT A
M EERE Y, B MA, BT 8H AL ROAEEIRBLE, X— 5 EH
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BB, B AR T ECE J 972 3688 265 1 (Neoselachian scale type-1) o

Bl 14 FreEdkeiri™i
Fig. 14 Neoselachian scale type-1
A.V 14547.1; B. V 14548.1; Aa, Ba. 5&4R in crown view; Ab. flJ¥} in lateral view;
Bb. FERFNEEBM in neck and basal view

3 hg

3.1 MIFIAR_CE/ ZEBRZRAZUTHHREEEMEUERES S

AOER THRAB B3R .S Ff, ER R R, SevBRHgs KR 1, S,
BIR B, B2 2680 1 FIgh @ 28 2 R 1, 2 10 DA 2SR a . Wi
ML & / =B R RLUTHXHKREFARHME LT R T THAFRR 1) FEH R
FHUSEERNAAE, S 1B 3 s ess@Eeie 288 1 DR SBERE
B, 2)MRBE=FBMHOHMMEELIE, tb N Lissodus . Acrodus . Polyacrodus %5 ( Stensis,
1921, 1932; Patterson, 1966) , H A {0 A I~ HIFPE AT A &8 B & 424X, (Johnson, 1981
Zangerl, 1981; Duffin, 1985; Cappetta, 1987; Turner, 1993; Goto, 1994; Riemann et al.,
2002; Zidek et al., 2003 ) , T B — & tH AL JB B AU R4 B, L A0 A SCIR R 7R
W v 222 53 ( Sinacrodus donglingensis gen. et sp. nov. ) &K ¥ & % ( Lissodus xiushuiensis
sp. nov. ) YL B ( Polyacrodus jiangxiensis sp. nov. ) o ZS{LIHITE O L T4 A48
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% @2 KAt Ar (Lehman, 1966; Liu and Wei, 1988) ; AYERH, KA THEFTEK =BLH
BESEATHMB _SHNELEREIRNEEZRXR,

3.2 I KMBIBHKMAPRERLE

WL XK MH D N TR, FBRAELE, TRAETER, CicamE LR HE
EAau AL e s a, ENh = TR0 A 4L, R AN K EsEa T
YR PR B R T4 DA S E  H B A, R B R T AR 3 I L o A i 44 ( Sino-
platysomys meishanensis Wei, 1977) F#X (K 45 ¥ £ ( Eosaurichthys chaoi Liu & Wei, 1988),
AV M B B R LK 2% ( Changxingia aspratilis Wang & Liu, 1981) (3R
K 24 ( Changxingia weit Jin, 1997 ) Fl #1845/ & ( Youngichthys xinhuainsis Wang & Liu,
1981) , ARHEE IV P15 K 3¢ F 42 HE 14 & ( Sinohelicoprion changhsingensis Liu & Chang,
1963) X K4 Ll & ( Meishanselache liui gen. et sp. nov. ) . F KK % 8 ( Changxingselache
wangi gen. et sp. nov. ) \FRIK R E ( Sinacrodus donglingensis gen. et sp. nov. ) LA K43
i T LB B S 808l ok 2 B # ( Hybodontidae gen. et sp. indet. ) ,

FEATNIE, R TKMARET BRI B AR A , B35 T R KDGE (Chang-
xingselache wangi gen. et sp. nov. ) Ak % Bl >k 72 J& 7 ( Ctenacanthidae gen. et sp. indet. ) |
S8R K £ J& i ( Hybodontidae gen. et sp. indet. ) Ll J2 i % 28 8% A 25 Y 1 ( Neoselachian
scale type-1) ,

WL RMERECAE — TR EERMA, LB AR HIE A — Sl
AALA T M KA R R AR HARMTNIRE RO BE  H R K EX—H
DR :th e e k<R s

3.3 £5-EB-=BRRAL LI THREAER

B - —ERFRAR L THREARCTHIKX IIABKAGEER S K
MAD KT TIHAR =& M T BAMLA

KM PR B B EE KNP ETRTE X RE L ERKE  FRIEhded
WE BKBRE IRSRNE SEBRE 8- SERERERM LRI E LT
KA FEES AR 1, KXATREFEERKXE HRERReEM. S®BX
ERMFFELS AR, HPhFRRKME SRR EBMAITERB A EHA L HK
M OB A RS A A RIS RRIGE S ERRE RS SUB R 8
FEA-1 M) FE i m] sk SR TR o

=8P ARG aA BNENE T RMEE Y (Olenekian) &) 7 A ( Spath-
ian) B33, A @15 VE B 5 82 (Hybodus zuodengensis) 5K K5 82 ( Hybodus yohi) HIFI R £
%% ( Polyacrodus tiandongensis) (Wang et al., 2001) , SEJBHSRIGE R ZELIRPE
RE W Ea,

Kt RREaX oMK TR AESEN— 1T, LB -8 - =BRALEL
TR B A RIS XM E AT,
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it ERR.ELEFLAMERIGTEG ISR A KL @y & AN E , #
B AR IR L3E P/TREERM, & F AL AV BWEN T i RF WL R
KAAR LB OCHRGEERME, R KIAREEFALBARIZFOEREL;
TR GBI L E, 2003 F9 AABMELF ZPREFITHNE _REFHE
£ B AT 4-2104),G. Johnson #0 A Ivanov i+ 5 % — 5 F T T A LT B 5L 5,
RLE AL AABIN AR PTHTEFAREERGBA AL ELHEEH
HE AEE B RS 6 Bt

CHONDRICHTHYAN MICROREMAINS UNDER PERMIAN-
TRIASSIC BOUNDARY BOTH IN ZHEJIANG AND JIANGXI
PROVINCES, CHINA -FIFTH REPORT ON THE FISH SEQUENCE
STUDY NEAR THE PERMIAN-TRIASSIC BOUNDARY IN SOUTH CHINA

WANG Nian-Zhong' ZHU Xiang-Shui’ JIN Fan' WANG Wei'
() Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044 )
(2 Department of Environment and Resource Sciences, Jiangti Normal University Nanchang 330027 )

Key words Zhejiang, Jiangxi, Permian-Triassic boundary, chondrichthyan microremains
Summary

The Permian-Triassic boundary strata are stable throughout the whole Yangtze Platform, es-
pecially, the GSSP of Permian-Triassic boundary defined at the Meishan section D, Changxing
County of Zhejiang Province, China. But none of fish microfossils in the Permian-Triassic
boundary beds in South China were formally described before. This is the first report on fish mi-
crofossils in the GSSP of P/T boundary in the world. The chondrichthyan microfossils dealt with
in this paper were collected from the Permian-Triassic boundary beds in Meishan section of
Changxing County, Zhejiang Province, Dongling section of Xiushui County and Tieshikou sec-
tion of Xinfeng County, Jiangxi Province, South China. The chondrichthyan remains include
Elasmobranchii order and family incertae sedis: Meishanselache liui gen. et sp. nov., Chang-
xingselache wangt gen. et sp. nov., Ctenacanthidae gen. et sp. indet. ; Hybodontoidea: Hybo-
dontoid scale type-1, Hybodontidae gen. et sp. indet. ; Acrodontidae: Sinacrodus donglingensis
gen. et sp. nov. ; Polyacrodontidae: Lissodus xiushuiensis sp. nov., Polyacrodus jiangxiensis sp.
nov. ; and Neoselachian tooth type-1, Neoselachian scale type-1.

The material described herein is housed in the Institute of Vertebrate Paleontology and
Paleoanthropology (IVPP) , Chinese Academy of Sciences.

1 Systematics

Elasmobranchii Bonaparte, 1838
Order and Family incertae sedis
Meishanselache gen. nov.

Type species Meishanselache liui gen. et sp. nov.

Diagnosis As that of the type and only species, Meishaselache liui gen. et sp. nov.

Distribution So far known only from Late Permian in China.

Etymology The genus name derives the Meishan Hill, Changxing County and selachos
( Greek) , meaning sharks.
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Meishanselache liui gen. et sp. nov.
(Figs. 1,2; Table 1)

Etymology The species is named after the late Professor Liu Hsien-ting, a famous pal-
eoichthyologist of China.

Holotype A complete dermal denticle, IVPP V 14535. 1.

Material Other three complete dermal denticles, IVPP V 14535.2 ~4,

Locality and horizon Lower part of the Meishan Member of the Changxing Formation in
the Meishan section D, Changxing County, Zhejiang Province, China.

Diagnosis Dermal denticles various in size. Its crown with several tubercles, various both
in form and number, each tubercle with fine and convergent ridges. Its base large and thicker
than crown with small pulp opening on ventral side.

Remarks The dermal denticles described herein should belong to Elasmobranchii ( Chon-
drichthyes) judging by features of the crown and base, particularly a small pulp cavity in the
base. But we cannot find any similar fish fossil, therefore the dermal denticles can be named as
Meishanselache liui gen. et sp. nov. referred to Elasmobranchii order and family incertae sedis.

Changxingselache gen. nov.

Type species Changxingselache wangt gen. et sp. nov.

Diagnosis As that of the type and only species, Changxingselache wangi gen. et sp. nov.

Distribution So far known only from Late Permian in China.

Etymology The genus name derives from Changxing County and selachos ( Greek),
meaning sharks.

Changxingselache wangi gen. et sp. nov.
(Figs.3,4)

Etymology The species is named after Dr. Wang Cheng-yuan, a famous conodont worker
in China.

Holotype A complete dermal denticle, IVPP V 14536. 1.

Materjal Other three complete dermal denticle, IVPP V 14536.2 ~4.

Locality and horizon The Baoqing Member ( V 14536.1 ~2) and the Meishan Member
(V 14536.3 ~4) of the Changxing Formation in the Meishan section D, Changxing County,
Zhejiang Province, China.

Diagnosis Dermal denticle usually small. Its crown with several parallel and blade-like
ridges, conical margin in posterior. Its base larger than crown, rounded and concave with seve-
ral pulp cavities on ventral side.

Remarks The dermal denticles dealt with herein are similar in crown shape to those of
Rucabatis coming from the Upper Cretaceous of Bolivia ( Cappetta, 1975), but differ much in
structure of its base. Specimen of V 14536. 4 is similar in crown shape to Parvidiabolus oblignus
(Johns et al., 1997) from the Middle and Upper Triassic of Columbia, Canada, such as a long
denticle crown and long conical cusp-shape in posterior of the crown, but differs much in having
a crown with developed parallel and blade -like ridges in the surface and a rounded and concave
denticle base. Therefore the dermal denticles described herein can be named as Changxingsela-
che wangi gen. et sp. nov. referred to Elasmobranchii order and family incertae sedis.
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Euselachii Hay, 1902
Ctenacanthoidea Zangerl, 1981
Ctenacanthidae Dean, 1909

Ctenacanthidae gen. et sp. indet.
(Fig. 5)

Material A complete scale, IVPP V 14537.

Locality and horizon The Baoqing Member of the Changxing Formation in the Meishan
section D, Changxing County, Zhejiang Province.

Remarks The scale described herein is similar in shape to that of Ctenacanthus sp.
coming from the Upper Devonian of Hunan, China (Lelizvre and Derycke, 1998) such as the
crown with ridges in anterior bifurcating or trifurcating. But the scale differs from Ctenacanthus
sp. in having less number of ridges. Therefore the scale dealt with herein can be regarded as
Ctenacanthidae gen. et sp. indet.

Hybodontoidea Zangerl, 1981
Hybodontoid scale type-1
(Fig.6)

Material Two complete scales, IVPP V 14538.1 and V 14538.2.

Locality and horizon Upper member of the Changxing Formation, Xinfeng County,
Jiangxi Province.

Remarks Scales described herein are similar in shape to those of Hybodontidae coming
from the Lower Muschelkalk of Germany ( Reif, 1978) such as the crown with parallel ridges
from anterior to posterior. But the scales of Xinfeng differ from the latter in having a spindle-
shaped ridges at antero-central part of crown surface. The scales differ from those of Lissodus xiu-
shutensis sp. nov. in having long crown ridges. Therefore the scales dealt with herein can be re-
garded as hybodontoid scale type-1.

Hybodontidae Owen, 1846
Hybodontidae gen. et sp. indet.
(Fig.7)

Material Two complete scales, IVPP V 14539.1 and V 14539.2.

Locality and horizon V 14539.1 in top of the Meishan Member of the Changxing For-
mation in the Meishan section Z; V 14539.2, in the Baoging Member of the Changxing Forma-
tion in the Meishan section D, both Changxing County, Zhejiang Province.

Remarks Scales dealt with herein are similar in scale shape to those of Hybodontidae
coming from the Middle Triassic of Kuzuu District of Japan (Reif, 1979), such as the crown
with four or more ridges and a cusp. The cusp points in a distal direction. Scale neck is well de-
veloped. Scale base has four or more processes. Therefore scales dealt with herein should be also
assigned to Hybodontidae gen. et sp. indet.

Order Euselachii Hay, 1902
Superfamily Hybodontoidea Zangerl, 1981
Acrodontidae Casier, 1959
Sinacrodus gen. nov.

Type species Sinacrodus donglingensis gen. et sp. nov.

Diagnosis As that of the type and only species, Sinacrodus donglingensis gen. et sp. nov.
Distribution Upper Permian of South China.

Etymology The genus name derived Sinae ( Latin), meaning China and acrodus, the
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type genus of the family Acrodontidae.

Sinacrodus donglingensis gen. et sp. nov.
(Figs. 8,9; Table 2)

Etymology The species name derives from the Dongling section, Xiushui County of
Jiangxi Province, China.

Holotype A complete dermal denticle, IVPP V 14540. 1.

Material Five complete scales, IVPP V 14540.2, V 14541.1 ~3, and V 14542. 1.

Locality and horizon Upper member of the Changxing Formation, Dongling section of
Xiushui County (V 14540. 1 and 2) and Tieshikou section of Xinfeng County (V 14542.1),
Jiangxi Province; Meishan section of Changxing County, Zhejiang Province (V 14541.1 ~3),
China.

Diagnosis Dermal denticle small, its crown flat with longitudinal crest developed and
asymmetrical and several transverse crests, stretched downward to crown rim, notched and
thick. Its root higher than its crown, with several large vascular foramina on both lateral sides.
Its root concave, with a small pulp opening on ventral side. Scale hybodontid type. Scale crown
high with pointed cusp and ridges, runned downward from cusps to processes of scale base.
Scale neck undeveloped. Scale base platebasket-like in form, flat or concave with several pulp
openings in ventral side.

Remarks The dermal denticle dealt with here and scale V 14540.2 can be referred to
the same genus and species because they were reported from the same locality and horizon ( Xd-
of-2). The scales described herein coming from both the Meishan section, Changxing County
and the Tieshikou section of Xinfeng County are similar in general shape to that of V 14540.2.

The dermal denticle described herein is similar to the teeth of both Acrodus ( Agassiz,
1838 ) and Lissodus ( Brough, 1935).1t is similar to the former, such as crown surface carrying
crests and denticle root carrying several foramina. But the denticle differs much from Acrodus in
having a flat crown with notched and thick crown rim and having a contracted upper part of the
denticle root. The denticle is similar to the tooth of Lissodus in having a high crown, a clear
boundary between denticle crown and roof, crown surface carrying developed transverse crests.
It differs from the latter in having a flat crown surface with notched and thick crown rim. Scales
are hybodontid-like in form. Therefore the denticle and scales dealt with here can be named as a
new genus, Sinacrodus gen. nov. and a new species, S. donglingensis gen. et sp. nov.

Polyacrodontidae Gliikman, 1964
Lissodus Brough, 1935

Lissodus xiushuiensis sp. nov.
(Fig.10)

Etymology The species name derives from Xiushui County, Jiangxi Province of China.

Holotype A tooth, IVPP V 14543.1.

Material Two scales, IVPP V 14543.2 and V 14544.1.

Locality and horizon  Upper Member of the Changxing Formation, Xiushui County
(V 14543.1 ~2) and Xinfeng County (V 14544.1), Jiangxi Province, China.

Diagnosis Tooth small, main cusp developed and deviated from central ; lateral cusplets
undeveloped, longitudinal occlusal crest continuous; labial protuberance small and blunt. Cen-
tral accessory cusplet and two lateral accessory cusplets smaller than central accessory cusplet
both on one side of lingual crown face. Lingual root face with upper row of small vascular fora-
mina and lower row of Jarge vascular foramina. Scale placoid type. Scale crown thin with parallel
and fine ridges, stretched right posteriorly to middle part of scale crown. Scale neck developed
with several foramina on neck back. Scale base rhombic and convex with small pulp opening.
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Remarks The holotype (tooth) and scale (V 14543.2) dealt with here can be referred
to the same species because they were reported from the same locality and horizon ( Xdfo-1),
another scale V 14544, 1 described herein coming {rom the Tieshikou section of Xinfeng County
is similar in general shape to that of V 14543.2.

The tooth described herein is similar to that of Lissodus zideki (Johnson, 1981) coming from
the Lower Permian of Texas and Lissodus angulatus ( Stensio, 1921 ) coming from the Lower
Triassic of Spitzbergen, such as the developed main cusp, undeveloped lateral cusplets and
smooth crown. But it differs much from both Lissodus zideki and L. angulatus in having a main
cusp deviated from crown central to labial face, and a blunt labial protuberance, accessory cus-
plets in lingual face of crown. It differs from L. angulatus in having a level boundary between
tooth crown and base. Scales are placoid type in form. Therefore the tooth and scales dealt with
herein can be named as a new species of the genus Lissodus, L. xiushuiensis sp. nov.

Polyacrodus Jaekel, 1889

Polyacrodus jiangxiensis sp. nov.
(Figs. 11,12)

Etymology The species name derives from Jiangxi Province of China.

Holotype One nearly complete tooth, IVPP V 14545.

Locality and horizon Upper member of the Changxing Formation, Xiushui County,
Jiangxi Province.

Diagnosis Tooth small. Tooth crown moderately asymmetrical longitudinally and trans-
versely. Main cusp smooth, poorly developed. Lateral cusplet absent. A longitudinal occlusal
crest persistent, discontinuous on main cusp. Transverse occlusal crests developed and took the
form of nets on both labial and lingual sides of the crown margin. Root-crown contact slightly ar-
cuate, root sulcus with arcuate oral and basal margins. Two rows of foramina on labial root face
and a row of foramina on lingual root face. Root formed a ventral ridge and several pulp openings
on the ridge.

Remarks The tooth described herein is similar to those of both Polyacrodus lapalomensis
coming from the Lower Permian of Texas ( Johnson, 1981; Duffin, 1985) and Polyacrodus
tiandongensis (Wang et al., 2001 ) from the Lower Triassic of Guangxi, China, such as one
main cusp, lateral cusplet absent, root with a lot of foramina, but the tooth dealt with here dif-
fers much from both Polyacrodus lapalomensis and P. tiandongensis in having a smooth main
cusp and a longitudinal occlusal crest discontinous on main cusp, developed transverse occlusal
crests forming nets on both labial and lingual sides of the crown margin. It differs also from P.
tiandongensis in having a very small main cusp. Therefore the tooth dealt with herein can be
named as a new species of the genus Polyacrodus, P. jiangxiensis sp. nov.

Neoselachii Compagno, 1977

Neoselachian tooth type-1
(Fig. 13)

Material One tooth, IVPP V 14546.

Locality and horizon Upper member of the Changxing Formation, Xiushui County,
Jiangxi Province.

Description and remarks Outline of the tooth crown is triangular, central cusp is large,
two lateral blades are curved upward; the longitudinal occlusal crest is smooth and impercepti-
ble and the transverse occlusal crests persistent on both labial and lingual sides of both the cen-
tral cusp and two lateral blades. There is one layer of haphazardly fibred enameloid on the tooth.
We can not find specimen being similar to that described herein, therefore the tooth dealt with
herein can be regarded as neoselachian tooth type-1, because it has one layer of haphazardly
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fibred enameloid on the tooth.

Neoselachian scale type-1
(Fig. 14)

Material Two complete scales, IVPP V 14547. 1 and V 14548. 1.

Locality and horizon Baoging Member of the Changxing Formation in the Meishan sec-
tion D, Changxing County, Zhejiang Province; Upper member of the Changxing Formation,
Xinfeng County, Jiangxi Province.

Remarks Scales dealt with herein differ from those of hybodontoid scale type-1 in having
a smooth crown surface and a rhombic and concave scale base. Scales described here with a lay-
er of fibred enameloid which is a characteristic of neoselachian can be regarded as neoselachian
scale type-1.

2 Discussion

2.1 Characteristics of chondrichthyan microfossils near the Permian-Triassic boundary
of both Zhejiang and Jiangxi provinces

There are ten kinds of chondrichthyan microfossils descobed in this paper, they show
clearly two characteristics.

1) The chondrichthyan microfossils mainly consist of hybodontoid fossils such as Sinacro-
dus donglingensis gen. et sp. nov., Lissodus xiushuiensts sp. nov., Polyacrodus jiangxiensis sp.
nov., Hybodontidae gen. et sp. indet. and Hybodontoid scale type-1.

2) Acrodus, Polyacrodus and Lissodus are representatives of Mesozoic chondrichthyan gen-
era, though Lissodus has a stratigraphic range of Lower Carboniferous to Upper Cretaceous. In
comparison with above Mesozoic genera, similar genera and species of Late Permian are only
discovered in South China, such as Sinacrodus donglingensis gen. et sp. nov., Lissodus xiush-
ulensis sp. nov., Polyacrodus jiangxiensis sp. nov. Similar situation occurs also in actinopterygian
fossils from both the Upper Permian of South China and the Triassic of Tethys ( Stensic 1921,
1932 ; Patterson, 1966; Poplin et al., 1997). This suggests the close affinities between the Tri-
assic sharks found in Tethys and the Late Permian sharks found in south China.

2.2 Fish fossils in the Changxing Formation of the Meishan section, Changxing County ,
Zhejiang Province, China

The Changxing Formation of the Meishan section is divided into two members: the upper is
Meishan Member and the lower is Baoqing Member. Fish fossils in the Meishan Member consist
of three subclasses: Actinopterygii, Sarcopterygii and Chondrichthyes. Actinopterygian fossils
include Sinoplatysomys meishanensts Wei, 1977 and Eosaurichthys chaoi Liu & Wei, 1988.
Coelacanthiform sarcopterygians include Changxingia aspratilis Wang & Liu, 1981, C. weii Jin,
1997, Youngichthys xinhuainsis Wang & Liu, 1981. And chondrichthyan fossils consist of Sino-
helicoprion changhsingensis Liu & Chang, 1963, Meishanselache liui gen. et sp. nov., Chang-
xingselache wangi gen. et sp. nov., Sinacrodus donglingensis gen. et sp. nov. and Hybodontidae
gen. et sp. indet.

Fish fossils in the Baoging Member of the Meishan section are only discovered chondrich-
thyan microremains such as Changxingselache wangi, Ctenacanthidae gen. et sp. indet., Hybo-
dontidae gen. et sp. indet. and neoselachian scale type-1. Hybodontidae gen. et sp. indet. ranges
from top of the Baoging Member to top of the Meishan Member.

Of all Late Permian localities in China, Changxing of Zhejiang Province is the only one
where both macro- and micro- fish fossils have been described; and its fish fauna is most diver-
sified and richest in quantity during this period in China.
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2.3 Chondrichthyan fossils near Permian-Triassic boundary in South China

Chondrichthyan fossils near Permian-Triassic boundary in South China are discovered in
the Changxing Formation of both Zhejiang and Jiangxi provinces and the Early Triassic Luolou
Formation of Guangxi region.

Fish fossils in the upper member of the Changxing Formation include Sinohelicoprion
changhsingensis Liu & Chang, 1963, Meishanselache liui gen. et sp. nov., Changxingselache
wangi gen. et sp. nov., Sinacrodus donglingensis gen. et sp. nov., Lissodus xiushuiensis sp. nov.,
Polyacrodus jiangxiensis sp. nov., hybodontoid scale type-1, Hybodontidae gen. et sp. indet.,
neoselachian tooth type-1 and neoselachian scale type-1.

Fish fossils in the lower member of the Changxing Formation include Changxingselache
wangi gen. et sp. nov., Ctenacanthidae gen. et sp. indet., Hybodontidae gen. et sp. indet. and
neoselachian scale type-1.

Changxingselache wangi gen. et sp. nov., Hybodontidae gen. et sp. indet. and neoselachian
scale type-1 are the common chondrichthyan fossils in both upper and lower members of the
Changxing Formation; and Sinacrodus donglingensis gen. et sp. nov., Hybodontidae gen. et sp.
indet. and hybodontoid scale type-1 achieve upward top of the Meishan Member.

The Early Triassic Luolou Formation ( Spathian of Olenekian) of Guangxi region yields three
formus of chondrichthyan fossils: Hybodus zuodengensis, H. yohi and Polyacrodus tiandongensis
(Wang et al., 2001).

Chondrichthyan fossils are rarely known in China. The microremains coming from near the
Permian-Triassic boundary of South China will greatly enrich our knowledge on chondrichthyans.

Acknowledgements It is pleasure to express our thanks to the National Natural Science Foun-
dation of China (Grant nos. 49872010, 40332017 and J0530189) , the Major State Basic Research
Project of China (Grant no. G2000077705) and IGCP Project 491 for the financial supports. Spe-
cial thanks are due to Profs C Y Wang and Z H Wang for presenting part of the fish microfossils
described in this paper, Profs M Zhu and J Y Zhang for reading and correcting the manuscript,
Prof X P Yu for correcting the English summary, and Drs G Johnson and A Ivanov for helpful dis-
cussion with the first author during the second symposium in September, 2003 at Latvia. We also
thank Mr W D Zbang and Mrs H Zhou for SEM photography and Mr W L Shen for the drawings.

References

Cappetta H, 1975. Sur quelques Sélaciens nouveaus du Crétacé supérieur de Bolivie ( Anérique du Sud). Geobios, 8(1): 5 ~24

Cappetta H, 1987. Chondrichthyes. IT. Handbook of Paleoichthyology, Vol 3B. Stultgart: Gustav Fischer Verlag. | ~ 152

Duffin C J, 1985. Revision of the hybodont selachian genus Lissodus Brough (1935). Palacontographica Abt A, 188: 105 ~ 152

Duffin CJ, Ward D J, 1983. Neoselachian shark teeth from the Lower Carboniferous of Britain and the Lower Permian of the USA.
Palaeontology, 26 (1) : 93 ~110

Duncan M, 2004. Chondrichthyan genus Lissodus from the Lower Carboniferous of Ireland. Acta Palaeont Pol, 49(3) . 417 ~428

Goto M, 1994. Palaeozoic and Early Mesozoic fish faunas of the Japanese Islands. The Island Arctic, 3: 247 ~254

Hampe O, 1996. Dermal skelettelemente von Lissodus ( Chondrichthyes: Hybodontidea) aus dem Unterperm des Saar-Nahe-Beck-
ens. Paldont Z, 70(112) ; 225 ~243

Jin X S (&FEH) . 1997. New species of coelacanth from Changxing Formation of Zhejiang. Sci Tech Bull (Zhejiang) (137
%) . 13(3); 143 ~ 147 (in Chinese with English summary)

Johns M ], 1996. Diagnostic pedicel features of Middle and Late Triassic elasmobranch scales from northeastern British Columbia,
Canada. Micropaleontology, 42(4) : 335 ~350

Johns M J, Bames C R, Orchard M J, 1997. Taxonomy and biostratigraphy of Middle and Late Triassic elasmobranch ichthyoljths
from Northeastern British Columbia. Bull Geol Surv Can, 502:1 ~235



36 I A A BB 45 5

Johnson G D,1981. Hybodontoidei ( Chondrichthyes) from the Wichita-Albany Group ( Early Permian) of Texas. ] Vert Paleont,1
(1):1~4]

Lehman J-P, 1966. Actinopterygii. In; Piveteau J ed. Traité de Paléontologie. Tome 1V, Vol 3. Paris; Masson. | ~242

Leligve H, Derycke C, 1998. Microremains of vertebrate near the Devonian-Carboniferous boundary of southern China ( Hunan
Province) and their biostratigraphical significance. Rev Micropaléont, 41(4) : 297 ~320

Liu H T (XZE=), Chang M M (3%¥k%E ), 1963. Discovery of helicoprionid fossil in China. Vert PalAsiat ( T8 fEs033R) ,
7(2): 123 ~129 (in Chinese with Russian summary)

Liu HT (X)3&5), Wei T ($23), 1988. A new saurichthyid {rom Upper Permian of Zhejiang, China. Vert PalAsiat ( fr ¥ #:sh
WEAR) , 26(2): 77 ~89 (in Chinese with English summary)

Maisey J, 1983. Cranial anatomy of Hybodus basanus Egerion from the Lower Cretaceous of England. Am Mus Novit, (2758): 1 ~64

Patterson C, 1966. British Wealden sharks. Geology, 2(7): 283 ~350

Poplin C, Blieck A, Cloutier R et al., 1997, Paléontologie des vertébrés inférieurs - renouveau et développements. Geobios, M S,
20 437 ~446

Rees J, Underwood C J, 2002. The status of the shark genus Lissodus Brough, 1935, and the position of nominal Lissodus species
within the Hybodontoidea ( Selachii).] Vert Paleont, 22(3) ; 471 ~479

Reif W E, 1978. Types of morphogenesis of the dermal skeleton in fossil sharks. Palgont Z, 52(1/2): 110 ~128

Reif W E, 1979. Placoid scales from the Permian of Japan. Neues Jahrb Geol Paldont Monatsh, 4 201 ~207

Riemann F, Schike L, Thies D, 2002. Microvertebratenreste aus dem basalen Famenniom der Montagne Noire ( Frankreich ).
Geol Palaeont, 36; 1 ~43

Stensis E A, 1921. Triassic fishes from Spitzbergen. Part . Vienna: Adolf Holzhausen. ] ~307

Stensis E A, 1932. Triassic fishes from East Greenland. Medd Gr¢nl Geosci, 83(3): 1 ~305

Tumer S, 1993. Early Carboniferous microvertebrates from the Narrien Range, ceniral Queensland. Mem Ass Australas Palaeon-
tols, 15: 289 ~304

Wang C Y (LRIE), 1995. Conodonts of Permian-Triassic boundary beds and biostratigraphic boundary. Acta Palaeont Sin ( iy
23R ), 34(2) : 129 ~ 151 (iin Chinese with English summary)

Wang N Z ( E4&8), 2006. Scientific achievements of 20 years of the studies of Palaeozoic vertebrate microfossils from China. ]
Stratigr (HEFFE), 30(1): 1 ~10 (in Chinese with English summary)

Wang NZ (Wang N C &%), Liv HT (XI%E%), 1981. Coelacanth fishes from the marine Permian of Zhejiang, South
China. Vert PalAsiat ( & MR ), 19(4) : 305 ~312 (in Chinese with English summary)

Wang NZ (E&8), Wang ST (L), 2003. [GCP-328; Paleozoic Microveriebrates. In; China national committee for inter-
national geological correlation programme ed. IGCP 30 Years in China. Beijing: Geol Publ House. 134 ~ 136 (in Chinese with
English summary)

Wang NZ (E&R), Yang SR (35F{Z), Jin F (£ ) et 21., 2001. Early Triassic Hybodontoidea from Tiandong of Guangxi,
China - First report on the fish sequence study near the Permian-Triassic boundary in South China. Vert PalAsiat ( f & #Ezl
Y , 39(4) : 237 ~250 (in Chinese with English summary)

Wei F (E=), 1977. On the occurrence of platysomid in the Changhsing ( Changxing) limestone of Zhejiang. Acta Palaeont Sin
(HAEZEIR) . 16(2) : 293 ~296 (in Chinese with English summary)

Yin H F, Zhang K X, Tong J N et al., 200L. The global stratotype section and point ( GSSP) of the Permian-Triassic boundary.
Episodes, 24(2); 102 ~ 114

Zangerl R, 1981. Chondrichthyes 1. Handbook of Palesichthyology, Vol 3A. Stutigart: Gustav Fischer Verlag. 1 ~ 115

Zhu X S (k#87K), Zhang DF (ZEFEE ), Zhang Y X (4#F T E) et al., 1998. Profile correlation of Permian-Triassic boundaries
between Xiushui-Leping area of Jiangx and Changxing area of Zhejiang, China. Jiangxi Geol ( YLEIHLER), 12(3): 209 ~
212 (in Chinese with English summary)

Zidek J, Johnson G D, May W et al., 2003. New specimens of xenacanth and hybodont sharks ( Elasmobranchii: Xenacanthida
and Hybodontoidea) from the Lower Permian of Southwestern Oklahoma. Oklahoma Geol Notes, 63(4) : 136 ~ 147



