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PR XRICRTEEADBELEAARTMHOATHREHERLER, HREORT ~BK
L, THMX G TRORERA LA RS R BLLBIRINN, B HIFT ™ MR £ 85 Rk
Ak ERBERE, R ETRLARBCKAPRRA T LA PR~ REN L. —Bk,
RATHSAN RSB RRTRLARBCKHANKRBEAEY, AATER S KA T SEN
REEIE, L EREREANG T X P i E R BOE LR T, BfiEsR, EE
AT HXESH LN S RBE SRR FE IR E.

X@F BEA, SHR, PERA

— . AR AL BRI A [

B BAROITRE, BERY Sinacanthus wuchangensis HIFAREHILE®E D
RAGREDE LI, OF I RER SR GBIT,1959), MG NHREEE, B
R, AEE BLBXARTRERER L. RBILSHEZL(? YHEF 10 &
BRI A, BE T PERABNEIE: “BRA BT KMNE. KNBESH. BRIEL
TR B GEET R E A=A EARGHAEROIE R IGE EERT,H
5HSi—8, KESARERE N IEELREN EEHENRZ. NENFEITH
FHEZREHELAR, LUEEET S EEE. BHHEEANIATREESREER/mME"
(FBIL,1964), WG ABEEFMABNUNERACERERZANCRNE: K TEERN R
el (Sinacanthus fancunensis) (XIRTHE, 1973); ¥Ib IR TALL AR B th 4k
&, BARPERE ., AR TEREA (Sinacanthus iriangularus) DIRSERIFTHERKE
(Neosinacanthus planispinatus) (JBILEZ, 1975); WAREEIT. ZMHBCLAR Sinaca-
nthus cf. wuchangensis (B{ERE%Es, 1978) MR B BB LAY Sinacanthus sp- (£+
%, 1980) AEDFHFIE R, 0 Sinacanthus FE B3 BIEE & (Hanyangaspis)
FIEW & (Latirostraspis)o {HIEILMIINY: Latirostraspis B Hanyangaspis HIFEER:
HRIT 1986, |

ML T EE SR BT, PR A SR G, G H(1988)EL Acanthodii indet.
REREBRPNERAE TiIdR. MK ICED B ERAFBLRE, FritEE B R E R H 8
FEASFE /N R EURIR LS, B BAD IR ARETILARBCL AR B REERL,

YR E i 1994-10-07



33 %

3 B F R

EE-

86

F0) HmiwT i (o) HWwT IR
‘wyg ixewduo]
HREF %
‘wg 3uidason m B
BaRE 2
sgdsoJuokoq smyunauLg ‘wy 1x3uoy m g
: SHYy1uDIDULS 1 R w.
lpoqiuedy ‘wy 1x3uoy 19 SueixSuom| (°7) ‘wWg veysniy 4
R (LDums (€B): 2113
stdsoSuofunyy %
SHYIuDIDUISOIN SMID]
stdso3unfury suy1upaoulg |R3WDLiL ‘g SisuIURIUN] *§| snysuDpIDUIS Sny1upIvuly (‘n) rwmg vegsniy
- snyrupoouty | smyiupsousg @y SISUITUDYIRM SHYLUDIDULS cn ¢n) ¢n (DHT% M 33}
‘w,g nojud g ‘W NoIUd oziberfery ‘mg ueys3uipony ‘tug ueysnIy ‘wyg ueysnry |15 Sueixduopm 5
. . (2
BER B¥n B E B Ml (MM (TOEME (Mg | g
11poyiuedy ‘wyg Busyry ‘wyg ‘w g oeysBulxiny ‘wg oeqsduixiny ®
‘W UBYSOR] nfixoery th
BN& B Lyhd B aR B RE B R
‘my tpuEnd W...
o ¥ s | ¥
‘wyg oedori w. &
B OH T F
‘wyg nss3uo[ny & T
Bi&E¥E g
T
- N wh
(fq) dnoip Buompy FHIE Ca) B8 =Z Ca) #M Ze
ns3uelp *g myuy ‘o x8uelt MN 1quy ‘wegnpg ueuny MN uenygd1lg 4§ nogzind “H - /M/ﬁ ~
T
I 4 o9 plgart | nE I b B L A ¥ @ Y N

s[ies0 snyjuvovuls jo uonnqlaisiq [eorydeadosn puw ed1Boj0eD 1 djqel

YRR ERETHTHBGS

1%



2 4 Xk EBEATIRN P ERAME R EX 87

WHEFE Acanthodii indet. Fin spines 3, Acanthodii indet. Fin spines 4 FIERAH
ER AR R 94 {Llo Acanthoii indet. Fin spines 1, Acanthodii indet. Fin

spines 2 fEJEA L5 Neosinacanthus ﬁﬁy@ﬁﬁ&%ﬁk’ﬁfﬁﬁﬁ%ﬁagé 48—
56, RINEREBBFHINMBE L SARAKNOLS, SRTLATRALARERH—E
HER,

. FAEF(1966)E T ZEILFHILIL 3 B A0 5 84 TE04 SRR ok £ BB AL o MK
KPR ERARE WE RS Neosinacanthus FREPIIEER], 20 /5, BILY—
KIRE T RO P ERE THERFADH Sinacanthus {LHQEIL,1986), HEXE
hARBRTNARERUA LBR(PEHE TH)MRELSLAPE Sinacanthus {LH,

H Sinacanthus BRUFIEBANRALARIZH 30 £, FHEHRISD
ByAWHRELT P ERECAHNE, BB ARKR B EEDENER, ELE5&E
T—% PHERALAHERERAIERERGEL,1959),8 ANASETRAL(X]
WE#E,1973); BARMEBCLAE Simacanthus AN FANEM LB T ETHIWRLE
BZTHHEEL, IEXMGE—THX Sinacanthus (W ERMINEY: EEWATAMNIXER
A (RIELR,1980), (WARBEIHFRTFRILKBZND . FEBX, HHFHX, &0
Sinacanthus LA THX BB, BT TEEL, D EE B HME, 3
A0 Hanyangaspis —RMRBFHRX P EHHNIMHBEE, TEBEURRGE DB
R NG TR Sinacanthus BEL AN 2353 ffE— /NG

B hEiRassRl, M A REdhEpasEn V. 12097, B. ERA 444 8557
V. 12100, C. B 4k mossimks V. 12101

Fig. 1 Fin spines of Sinscanthus, Lateral aspect: A. Sinacanthus wuchangensis, B.

Sinacanihus fancunensis, C. a intermediate spine of Sinmacanthus fancunensis

1988 &, HRIRE T HREARTELFERE T ILEERRERATROANBEAREKT
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Sinacanthus sP- &, Sinacanthus wuchangensis Y. G, EHANLEER L TEMKRHR
RELAETINZRELERIVH G, RBXEAE, BEBERELZOEERRE
BRASHTXING Sinacanthus (LAKEHERTE, AN OEER/RERAHOH R RR Y
TREEE, EBTHE LAXATHRSANBETRAR(EMNS,1988),

19925, TRM., RESEEENRXSMTHRBEBERGHARBERERBARNE
BARBEEDBEORE, ST AT LA REEEIADE EER . HTRERER
RERAMBATHSH T, HREFAERCARMTARMNARS ERERFORA
R AEEREOEORATHSH IR EERRENER AR TG,

Lt A R

HaTH Acanthodii Owen, 1846
hiE@w& B Sinacanthus P’an, 1957
BEh4Eif Sinacanthus wuchangensis P’an, 1957

(BRI, 1—6, @ 1A)
1959, Sinacanthus wuchangensis, IBiL B 1V(3—4),
1964, Sinacanthus wuchangensis, IEIL M 1(1—4)e

HERE AEREREHIRUERRE MRS, ZIE S50 V. 12094, V.
12095, V. 12096, V. 12097, V. 12098 F1 V. 12093, X V. 12097 F1 V. 12093
REZL2,

FHSERS FECZELRAESEAOPERERATHIH,

B AR KR R B, h 2, fTR 0, ERERHEET KM
I, A MR LA RN =/, A& 2N S, HEET ERRHRRE M
BEG BN DERAE T, RIKRENUABADREEREEL, HERBOET, HR
Hl. B KERFE—B, EXBREMNESOBCERIMEMERILE, KEEERY
WE PR RE . FUREMNEBY 2325 REEHH P 15—17 K%, V.
12097 bR BURIMA & 29 2K, B8 13 Ko RIKEY V. 12093 FRAMRIK ST 30 =
Ky E15 2K, B/ NRIR (V. 12098 FRA)EL) 22 =X, T4 10 X,

it S8 Sinacanthus BIE, BE B —S. wuchangensis FUEIEHR&
BB 1964 FHKAR TRERERSNER 25, BEERMMNKIT AR, &
A BRER RN, T 4 HFARKBIT TR SHR RIERKE 395—17 BXAE, BE
A 13—T7 BXARE DRGSR BAEBRE 23—17 AR5, h iR 16—14 K%
(B, 1964), XEBIZROANBRERANNESLER, REK (30—22 ZXKAE) 4T
39.5—17 Bk Z )5 Ui RO B (BP0 25—23, oy 17—14) BARLT 23—17,
16— 14B0TE B ZH]  BIEH i, AR R SRII(1964)F R E R AHEL R AL,
RE R, XY Sinacanthus BISERIL A RIBT Sinacanthus wuchangensis 5,
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B hiEE Sinacanthus fancunensis Liu, 1973

(B 1, 7—9, B 1,BC)
1973, Sinacanthus fancunensis, X3, H 2, B 1(5—8),

HLEHE FEREARTENRGMEERE, FidS V. 12099, V. 12100, 3
V. 12100 FRABIRIR R Bk 5 — - REFA S ZEORIK,BIES V.12101, AgER
BB IR

FH5RM FECERARAESHINPERERATMHESE,

iR V. 12099 F1 V. 12100 SR ARIERINME RN RE, BB AR, B IR RI&K
ERIVFUEASAKZE, SR8 A mERMBEH. s HA RS pEE AR L
W, HERBEETS AN 22 24, V. 12099 fRARMKRIR 22 XK, V. 12100 frE
RIRBIRM R &, RIREIREEM A 22 X, MRMARSEEMS, FX8 Bk, V-
12101 FRABIRIR B K, (BRI , K 2 BIFE Sl U EBR, HNRY, EHRHE
EZAR,SEGELEARE, RIAER 16 X, 8 12 X MG HAHHEENDHE
SIS, HE B E K 23,

RSt BRAEPERENSENELBREXRNSRE FER AR 1) 80,
AR BB 4 AR R S K, RE PR ARG NE EHRN=A%;BE
RS AR, RN P ER AT 90° RE PR A —REL 70° ARG HA
TR B P (R ,1973) , RFI RGP B ENZ FAR B EEBERORI K,
HEURRE R B BTE 22—25 XEEN, R ERE AR X 43 7 %o V.
12101 $RA ) — BRI, X BRI A U H RN HER AR RE , JFFEERR, KALL
Ratfh BB B S ZEFEL | V. 12101 fREBERA HAER AT 5,

=, SviemaithErR R

BHEARGHALNRAE.BE—%, Eon—EEENRAEEBER, BLEMTH
X5y AR 2GR ERA KA T SAMBERRERE, BIRMBERA,REP—F%
RO REHRERNTREAG BMEEBEARED R 2),0

1985 4, FAMEEMIE BT T (LA BB E R, R ERRERATRIEKT
TE Sinacanthus wuchangensis B, Sinacanthus sP. (LA, HEHEMEALEEURE
TEAH, ZHTUNEE Modiolopsis AEXRNLEEHESIWEE (L Ao Modiolopsis 1,
AERTHEENDSE (5). BROTHIE (Si—); Sinsconthus LT HFHIX
WIALA BELARF ILAS , NTIIAAE B R/R B R AR RN AR ARTULA ., 1k
AN, o — Rt (EANE,1988), (HEBHE EORATMESAE, EELHRE
HLHRH, R RERANNREUERAL  HEETRA T L4H,

1992 8 , £ BB ILE—F MR IR LRK T A AkE,™ Hd gk & 65
HEHERSHREACBLERMRKES RHRATHSHPHNIIZR 13 E (KIIXAHMF
RO R lEI RS E), B 13 BREEBR L XEM AN AR: Sinacanthus wuchange-
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Table 2 Evolution of stratigraphical division of the Siluro-Devonian in NW Tarim
R +=KBA AMER kEKEK f- S =1 BRAE JUKRBA
1932 1956 1959 1964 1973 1977
C, C: C; ' Cs CS

RHER IR RHR
-9 .%: BEA KikA
» (D) (D)
gesr | X | wkF KAF i "ATF
B e
© mo UAR| PR Wi 5 B o
(D) B B - -
Big#R HEIERR (s-D) 25235 78
A SO - 7 -1
(D)) (D,)
HER
Eéwn HAuRA
ISR R4 PRI s 4 RIS RA
BEXR & (82
(€ (§-D) %) CH) —_—
! PRI #e AR FISpL A
(5 (€D
0, 0, 0, 0O, 0O;
i3 WHER HEA X 3 BA EFE * X
1932 1977 1978 1988 the present paper
C, Cs C, C,
TR RER RIR REREBA
BikA A kA Kazirtag Fm.
(DsK) (D:K) Dk (D;.3)
LEER "AF KAT » KATFHGE
) fb 5,44 JiigeX:} Imogantau Fm.
: (Dsy) (®sy) B "AF s
i=t: 1
BB KRR % (Dy) Bigik/RERA
B A POy ] Tataertag Fm.
(Dl_zt) (Dz[) i3 (sz)
285 g | FARREHE RSP RS A
BEAR R et (825t) Kalpintag Fm.
(8,K) ($,K) S
(C» e )
(8,K)
[o 8 0, 0, 0;

nsis, Sinacanthus fancunensis F1—{ Sinacanthus triangularus (2), KL HEEH
BAAETERBBERRERAT, TAERESLTRMEENA Hanyangaspis, Pseu-
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doduyunaspis F(FTEIRG /T, Sinacanthus (L HDTHRE, £ L BORATHEHE S
RIL RO BB HR, BERREEAMAA T LENLEEEX LA, B
Sinacanthus, Hanyangaspis H¥

BFXNREANARBRES G, TEFBRER THHE, L EFILHERERne, &
A RA R AR B RSB OR AL, D HED HEER, FFERYEGER
B BEATRWERDE Sincanthus (WA, B—SRKRA, SHRBRY, SiEhy
BEE50, i LEHE—FUNEHRIKSERY KRN E, ZENTEHEBEXE A
(Dayongaspis); Ti4#ATRILIABR B A RIRR A EERIL B NILL Sinacanthus (5 #3403, T
HERNEMEANDIEE Hanyangaspis BERISEE PO A BRI A SRTILADESER,
{HRERF] Dayongaspis,

ETHANRENAED TR HBOFESL, RAT L2 ik sl (44 8 TR
AR BB BRI OB, — B L3R, B A 1RO R AR 1240 2 , B 33 , ’RA T 28 1
R 4 R B 1t

BATHEHANEMFRETRAR, ARETLIATSNEETUEAERGARL
AMETHBETERG BTRELORZRERASSMANARRERAR LER2S (&
2), RAKEFNUAERTEERRNEE. X, ZATSARRNEESE, £
HEERFLRARSBELEATGARERERRBAMIONE, BREREXRAT
fio 8 5 2R B A Z R R R TR, EEENBEIINE, MTE% S
RENEE-RBEATEHRE N, g HEME R _LRXFREN,

M. PiemRfa OSBRI & b L

TR AL A BATE LR RERARR AT S AR, FEXFEA
AR TRARNERCE, 55T X R TIL AR B AT X H, MTEBR E B/
RSP ERE, TARRUMFTFNGHERSL, AMXELAEREEARINEKL
HEE SB AN RE R WL R 3 5 RS 05 B A b A BT S,
“EINEDHTHEAER S HOED, KEROSHEE, Rl Rt wREEx
L THZEAK” (J. H. Brown and A. C. Gibson, 1983.; W% [Frd 4], B RK
o R AR KRR T A 2 SUAR D 334 TR0 SR MR RNV A o4 I, 35 A3 T WX 72
SHENRERA - EDBER R, BEHRHE FFBHAEESAAERRE, X
HTPEREERKIERTBHITRE, ERATEBEAX ML EBTRNZE R, B
FEIX PR Fh o] R HE AR R v e 4R L TE AR N, S B B SR v Ak £ O FE IR AR S 437 , 3 )
BIREVOKERERREEE; BIVRRENE BARGFHIX bt £ B4R 4058
fTEL B IRTIEE B AR M Sy T BB T R B0 ET B

KENTERALE, FEEBEINIRIEEHEBE, B THILE, WEPEBINOR
BISHBE, BCLA B BES, Y- NERHBESRMWA, BERRRILGHES
l‘*ﬂﬁgﬁﬁ:ﬁxﬁﬁf?;Eﬁﬂﬂiﬁﬁﬁﬁ@ﬁlﬂﬂ?@ﬁ?%%ﬁﬁxﬁyﬁﬁ;E%“ZL%?EEF';EﬂT
—REBEREMAA, XAREREMS ERRIERESBICZEAMERBANERE AT Y
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Mo TEHPASRM=ZNEELE M E(RIFR S, 1978) 4 61, 3 BREA A £ & R BIIREE
ST

TR
): §
~
4} Slrispirifer shigianensis, Nucleospira calgpla,
.;1;- Nalivkinia gruewald!tiaeformis,leplostrophia minor,
- Sitopina mingta, Coronocephalus, Hormoloma.
Linoslrophomena coavexa, Nycleospira calypla,
ﬁ Kailia, Coronocephalys rex, Laliproelus mucromalus, |
2= Sinacanlhus c{.wychangensys, Lingula sp.
= = \
=R \
= A\
[t Snacapthys of wychangensis
— \
= AN EM-ER Mk
b" — \\ ——
: \ - _o__ Saloia minata, Slriispirifer sp.
A \ - = Nalivkinia grunewalgtiaeformis
—= \ K -7 =1 Kailia quadrisulcala, Latiproetus lubricus
— \ - m Coronocephaus dentatus, C. ¢f, rex
== == - Trid) Sinacanlhus cf. wuchangensis
—= “——\alivkinia sp. R
—— (& | Leplost rophia minorr - E B = W
=, —|Strispirifer shigianensis .
= W [Ep=]Senricucuites B = s E TEMPE
— ES {oronocephalus 3k
= 8 oS chuanoceras sp. mov. # = wmEser EH BABHKE
== g | rohirilrochoceras .
_ ——{Snacanthus cf.wuchangensisy—— v m TARBER 7
== bingula . g
=] — =3 SUFER Frss
= - = By 2o = un
= Mod . onorohka sp. — _‘__. R wibE !
53] foschizodus op = = =3 sumdisons s
=== Paracylas? sp. — —
= == = [ nemn

B2 BRECKAEDH EENTERECARMURRIERS, 1978)

Fig. 2 Lithologic character and Sinacanthus fossils of the Fentou Formation in SE Hubei province

ME 2 DAY, EAFE L RASRCANELRE, S TREEEIERET
BHMBRMEREZT . XB=A#HEE, BERE—ENREH BRI, ML
WERAE(E, 468 5°—25° 2D, SHMNBRHEES KNEERRTERBIRNE
ERBE, BREaERAASAEBNER FRPHMREFEE R, XBER, E1EE
FRME Z BT, BT —E N Ks) I AT E%E TirE— S B, &5 R BEERER
BEMBRM A ik, RERE AR AT, AR ENEBNIERR,
ECMERRAE ZRIBHEN . HEFHE 2 T REleascka (BCkE) i,
LTHRBEREMLEEIVDLGE  LEENRRE WS, MENMRERLEE
ZRARER, KEENRNARENGRED S, SDREAROHPES, BREREDET
BRERERANE 2, RLRREHROTEESIINA, KEFLRP: BCHAPEH
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______ E:-_ C Co
R o. | TTI T
Kazirtas Fma 3

I %]

. 1 S
FAFHH Dy_)
Imogantau Fm. s, - !
SIS RS AR
Tataeriag Fm,
ataeriag Fn 51_2
FIYEEAELE
Kalpinlag Fm. §
03 03 € ~ O 02
BER THE A ] *t
Tarim Yanqlze . ' S. China “‘N.China

B3 EERRERERE-HHEEREERS/INEEREET ENhEERBBERNLE
Fig. 3 Correlation of stratigraphic frame in the Middle Palaeozoic among the

main tectonic units
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L&EA\\ ~L WN‘L ~\Y Yan lz:?
P / Nt N
A ! 5 e R
o/ ! Toeesd S \‘.‘ EHBRYR . s
.\/K\;,\ / h}"""— - - =S Ch!ﬂi el R
/ A I
[ _ a (7
wmr SEEER I~ Y - 7 -
! R Y N ! = l [T
f . Lot

AN CRRARARERED Lkt 1381
TR (P KRR ) B

M4 hETEESTRTERGCARHES A
Fig. 4 The main tectonic units (after Huang et al. 1980) and the distribution

of Sinacanthus fossils

o iR ATH

Localities of Sinacanthus fossils
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HYEN—BRBEHARRERENH, LR, SIREINAFEHRERENDERE LA
HEKGNEEARA—EREEE; REERERIADIPERE O, EITEBROR
BAR T RE R WIHERR O o

- AENDEXERBETEERE BT RSO AR, XERTHE
tHE(PHEE). B THLE BERME EERSA BERBEAMERSE, AAK
BAUTHESBRETRBRRENRE, IRREEBRREHEFLNERARTHHEE
B, BIUBEAHRETHHERESE, EME— A EHER O EE—ENHE
TE(E 3)o LAHEHDEERMBEERR: EBARBEAGREK, PAREERETH
BEEGEz L HTHaNhHERBEELRE: P . TEBRERAET LEKE 2L, 6t
AEEBEENTEREAS,P. LEEERNLERKSEBETHEEE 2 L FEEY AN
HAERBENERE: LEENTREESKESETE AR, TEBSE, FAANEMHE
TERUBBAZ b, MNE 3 JIFNELHERBERASER, BEAEILND EHA
ROHEERNG T HXORABL, XELERY, EEANGTHXEET—BHEA
BRIERIHRA B B, M HE AR RE, UR AR BES RO EY B T E 5k
i, B, BEAHEBINY: BEANGTHXRELEENSE —EYHHERX, d
RARBZEVHBEXNFCZ— AALSZBNALADRIBTHTFREELR 4
RFNHEBE T , X2 5 R SRS R MIERBEE T HFBM, fHHF AL EL
M THEZH,BEAN—REEE5HTHEIE . RGED. e EEK, BEHE
BEARET, BHET B RGN,

EENTLXEP, FRIANEBRLE. BELHHEE (Heckel P. H. and Witzke

B. J., 1979; Scotese C. R., 1986; 1990) MBI E AN TZTE R, LR E
M EI= K, RIATBRILHRE (N. China), BHE (S. China) FIHF#H, HTME
LEH MNP EEEEER A NE; STEERD THET%E, e
R HHBEEPERPEKRGES, SNPEALCERZSIMBE ST, S EESThE
ERBEEENLERESFTRHNERGINE, 1993) BRERA—EN, FELXBR
AR RYIE, Scotese WERAL  RALHER HHBEE T, HXdEKEHOHHL
BRHEIREN, HhrEESRREREE AN, b %2R ks b E w4 5 R &,
E4n 1985 FREHRAOCHE HHBERY, At REERNEF & (URENTER
EARE)ERE EERABEMANZ. “XRBT Bl it R H i % b g bR &l , Mo
WE B E KR S SERRE AT EBIE” (Emuis, 1985, 5iE ).

Bl EESNRERABIE,GE T ERWRE.KITASLENDEY,XEE, A

* 1986 4£, S. Turner 1 P. Janvier 4B|KEKT “Vertebrate fauna of the Silverband Formation,
Grampians, Western Victoria” fI “The Silurian and Devonian vertebrates of Bolivia® HJiX,
BERBLARINS Physonemus EIEX Climatiid? cf. Sinacanthus, A4 Silverband WEEH{LAFIRE
Sinacanthu triengularus FIJER ML (Turner, 1986, p. 60), EERBREEEHRIET JL K 8 &,
BIBH Rk BERENILL, MiAY: “These spines may belong to a large Climatiid or to the
genus Sinacanithus, referred by Gagnier et al. to the chondrichthyans.” (Janvier, 1986, p. 85).
S. Turner Fi P. Janvier BRABHAABRAFIERBERF WRI— R ARG HER Sinecanthus, {3
FERMFRMIESEERF TN, RE A,
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SXEEBBERECHE KA EBHEB . HRRX LRREE, EEELRSGS
o

g % X W

ELH ERFE,1980, ZRUEEZHLETHALENANANERREHMEEBX, TEHAEBERER, WRHIEH
¥, 1(2)5101—112,

FANBAGKR S, 1988, HHERIVHMIX Sinacanthus MRURHMBER X, FHERHME, 6(3): 4750,

EMBI%,1985, pETMBEERRE, MEHR.

XA AE,1973, HEELLHALAFHEEREBEX, THEDHYSEAL, 11(2): 144147,

BT A5 1993, AR (Singcanthus) (CAREMBR L, FHEFERMR, 38(21): 19771978,

FARE KB HB>1966. THEAL FEALEDEFLETHERAALE. HELIE, 24(2): 159,

HRM,1988, MABZRANKALGEREEN. THEDYFIR, 24(4): 287—295,

B 1,195, MEEALALCGREENE LA Lot s, PEURFEARHETERERIE, £—5:
23—34,

B 1964, PHIHERLERARLENR. HEMER, 21(2): 139168,

& ,1986, hEERRLHESIVENNSTR, PEMRBMERRR.E 155 161190,

B I ELHEISE,1975, hEREIFERAUTRALRARLA. HEETEMRIE, F1H: 135169,

H{RG,1980, DML SRR A R IO RS, MBEFRE4(3): 221-225,

REES,1978, SREZHOPERANRAREHRITIE. PEEKRSVORICH: 63—67, MU IR,

Brown J H, & Gibson A C, 1983. Biogeography, p. 256—271, The C. V. Mosby Company.
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Heckel P H, & Witzke B J, 1979. Devonian world palacogeography determined from distribution of
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THE GEOLOGICAL SIGNIFICANCE OF SINACANTHUS
FROM TARIM, CHINA

Liu Shifan

(Institute of Vertebrate Paleonsology and Paleoanthropology, Chinese Academy of
Sciences, Beijiag 100044)

Key words Tarim; Silurian; Acanthodii

Summary

Sinacanthus wuchangensis was erected by P’an Kiang (Jiang) in 1957 on some
fin spines from Wuchang, Hubei Province. Seven years later, more than 10 fin spines
of Sinacanthus wuchangensis from Devonian System (?) of Wuchang were studied
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again by the same author, and the characters of Simacanthus were analyzed thorou-
ghly. Subsequently, similar fin spine fossils were discovered one after another in
the middle-lower reachs of the Yangtze River (Yangtze region), such as Sinacanthus
of Jiujiang, Jiangxi Province (Li et al., 1966); Sinacanthus fancunensis from Tangj-
iawu Formation of Ningguo, S. Anhui (Liu, 1973); Sinacenthus wuchangensis, Sina-
canthus triangulatus, Sinacanthus fancunensis from Guodingshan Formation of Ha-
nyang (Pan et al., 1975) and Sinacanthus cf. wuchangensis from Fentou Formation
of Puxi, Chongyang, Hubei Province (Li, 1978; 1980); Sinacanthus sP- from Fentou
Formation of Chaoxian, Anhui Province (Wang et al., 1980); Acanthodii fron Rongxi
Formation of Dayong, NW Hunan (Zeng, 1988) etc..

The Sinacanthus fossil localities were restricted to the Yangtze region before
the discovery of the Tarim fossils. They used to be referred to as Devonian or Early
Devonian in age, but later discoveries have demostrated that the age of Sinacanthus-
bearing beds should be Silurian (Li, 1980).

In 1988, five Sinacanthus fossil beds were found in the Tataertag Formation of
Kalping, NW Tarim and the age of the Tataertag Formation was considered Middle-
Late Silurian (Table 2). In the summer of 1992, Wang Junqing, Zhu Min and the
author of this paper found a lot of fossil fin spines in both Kalping and Bachu,
NW Tarim. Some of them were preseved together with agnathans Hanyangaspis etc..
Most of these fin spine specimens were collected from Imogantau Formation of Bachu.

Systematic Palaeontology
Subclass Acanthodii Owen, 1846
Genus Sinacanthus P’an, 1957
Sinacanthus wuchangensis P’an, 1957

(PL. 1, 1—6; Fig. 1,A)

1959, Sinacanthus wuchangensis, P'an, J,, P1, IV, 3,4,
1964, Sinacanthus wuchangensis, P’an, J., P1, I, 1—4,

Referred specimen External moulds of six incomplete fin spines V. 12094,
V. 12093, V. 12096, V. 12097, V. 12098, V. 12093.

Horizon and Locality I:diddle Silurian Imogantau Formation, Mokunik, Bachu,
NW Tarim.

Description The fin spines are large, symmetrical, compressed, and slightly
curved backward with thin wall and a large central cavity. The transverse section
near base is triangular in outline. The outer surface of the fin spine bears ornament
of sharp-edged continuous ridges which are roughly parallel with one another. The
aumber of the ridges is 23—25 in the base part and 15—17 in the middle part. The
specimen V. 12097 is 29mm in length, 16mm in breadth; V. 12098 is 22mm and
10mm respectively.

Remarks According to the shape, size and ornament the specimens in question
should be undoubtedly Sinacanthus. But their diagnostic characters as those of Sina-
canthus wuchangensis are fin spine nearly triangular in lateral view and oblique

backward.
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Sinacanthus fancunensis Liu, 1973

(Pl. 1, 7—9; Fig. 1,B,C)

1973, Sinacanihus fancunensss, Liu, S. F,, PL, I, 5—8.

Referred specimens External mould of two fin spines V. 12099, V. 12100;
A stout fin spine V. 12010.

Horizon and Locality Middle Silurian Imogantu Formation, Mokunak, Bachu,
NW Tarim.

Description The fin spine is large, symmetrical, compressed, more slender
and curved distaly. Its wall is thin, including a lage central cavity. The ornament
of the spine is very similar to that of Sinacanthus wuchangensis. Specimen V. 1209%
is 22mm in length, 8mm in breadth and specimen V. 12100 is ¢. 22mm, 8mm respe-
ctively. Specimen V. 12101 is very short and stout, being 16mm in length,' 12mm in.
breadth, The ornament is also similar to that of Sinacanthus wuchangensis, according
to shape it might be intermediate fin spine.

Remarks Fin spines V. 12099 and V. 12100 are similar to that of Simacanthus
wuchangensis in general shape. But it can help to assign V. 12099 and V. 12100 to
Sinacanthus fancunensis that the fin spines are slender and curved distaly. Up to
now, only one specimen, which is from Tangjiawu Formation, has been considered
as intermediate spine of Simacanthus fancumensis. That spine can closely compare
with specimen V. 12101,

Discussion on the geological significance

The giant thick purplish red clastic series of rocks in Kalping and Bachu of
NW Tarim, Xinjiang has been subdivided into three divisions in_descending order,
the Kazirtag Formation, the Imogantau Formation and the Tataertag Formation.
Until finding Sinacanthus fossils in Tataertag Formation, the age of the clastic
series of rocks are not verified. In 1988, five Sinacanthus-bearing beds were found
in Tataertag Formation of Kalping. Based on the fish fossils, the Tataertag Forma-
tion is considered as Middle-Late Silurian in age. '

In 1992, we collected a lot of Sinacanthus fin spines and Hanyanmgaspis fragme-
nts from Imogantau Formation of Bachu. For the Sinacanthus-Hanyangaspis asse~
mblage of Imogantau Formation is very similar to that of the Middle Silurian Fentou
Formation or Guodingshan Formation, the geological age of the Imogantau Forma-
tion shoulld also be Middle Silurian.

Tarim and the Yangtze region are separated from each other far away now, but
in the Middle Silurian, similar fish faunas were living in both areas. Is this a result
of dispersal or vicariance? In order to answer this question, it is necessary to study
Sinacanthus habitat and to compare Middle Palaeozoic stratigraphic framework of
both blocks.

Disarticulated Sinacanrhus fin spines were discovered from both Fentou and’
Rongxi Formations, which are generally considered as shallow-sea facies, and. non-
marine Tangjiawu Formation, Moashan Formation. However in the Fentou Formation:
the Simacanthus fossils were actually found below the invertebrate fossils of the:
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shallow-sea facies. The bed vyielding Simacanthus fossils is agmatitic phosphorite
rock. It suggests that the fin spines had been transported before burial. Futhermore,
these fin spines are all fragmentary, it indicateds that they were possibly washed
into the sea from lake or debouch. Therefore, the Sinacanthus fauna were living in
lake or debouch.

The N. China Paraplatform, the Yangtze Paraplatform, the S. China fold System
and the Tarim Platform are main tectonic units (block or tertain) combining the
China continent. Comparing the S-D section of Kalping-Bachu area with the S-D
mould section (stratigraphical framework) of the other units -of China continent
(Fig.), we can easily detect that Tarim and Yangtze regions possessed same Middle
Palaeozoic stratigraphical framework. It means that the both regions existed a simi-
lar geological developmental history during Siluro-Devonian. From the view of pala-
eogeography, the fact means that the two regions were near or linked each other
at least during Silurian. Now they are distant from each other and separated by
Qinghai-Xizang plateau. It is possible that owing to the India Plate collision the
Qinghai-Xizang plateau squeezed between the Yangtze region and Tarim. then the
Tarim moved away from the Yangtze region.

The Silurian, Devonian world reconstruction drawn by C. R. Scotese et al.
(1979; 1990), presented a separate South China (Yangtze + S. China) and North
China (N. China -+ Tarim + Qilan). I donot think C. R. Scotese’s description reflect
the fact analysed above.

B8 (Explanations of Plate)
EIE I (Plate I)

1—6 REth#gA (Sinacanthus wuchangensis) X2,

1(V. 12093), 2(V. 12094), 5(V. 12097), 6(V. 12098) K5k & IRy %A ko s B, M,
3(V.-12095), 4(V. 12096) [{RFEBLHMFWH,

1,2,5,6, incomplete fin spines, lateral views.

3,4, the base part of fin spines, lateral views.

7—9 M EHE (Sinacanthus fancunensis) X2,

7(V. 12099), 8(V. 12100) KIumus A G RMER MY 9(V. 12101) — FEEI6EM M,
7,8, incomplete fin spines, lateral views.

8, a intermediate fin spine, lateral view,
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