%324 B 1 oA MWW pp. 1—20

1994 £ 1 § VERTEBRATA PALASIATICA figs. 1—3, pl. 1I—II
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kX & IRM EARM

(PENEREE RS T ALFRE L5 100044)

XRA mEHYE TRES FHEKRSY £WRE

N B ® =
AXIERT ZHEMBEHR TRAGHETFLAUNEHE#ESMILE, ENRERTA
R @A Yunnanolepis chii, Procondylolepis qujingensis, [afEMAS Youngolepis sp.,
R F AR KR A Gantarosirataspis genio ALAMBRER L, TR THRNAE
M EN RS, AP EE T REAE R RS RMALAB S YIRITT 8%,

=R HBHX T REASHEE T EOABELUNA BB, EREAMRKHA,
EPETEAZSKFEHLENEAFHEIEE . ERW,1973), X—EHEHNEYLR
MBS REA L, EERELJERE  NTBRRERNBER, MWT UL 1911 &4
RRREZHXBERERE, 23\ +RENMRTE, REYMBHERCZEHH T HE, H
TRAMAEEAR,EETHEAFNE, REAS DTS, BUNEMNEGHERR
BAME AL RRE(XEM,1965,1975; 5K [HFE, 1978a,b; KIS ,1980,1982 %)
BERA R RIYMRNER . HEZT, R EHENRRPEN TR R ik —
B, XREEREA, €450 LR RE—BICRZHARMANIE, HFiEakxE(1985)%
ZEBBNAYRERES —REYE, BA0XTEREANGRR AR JEEIDT
BHBERFLE—F B, REUEHEBX TREXEHERIIWILATEN LY E
PP, B A AR R AP LI TR A B

BT ERBE, 19145 B, hEMERGE#EIDYS S ALH R R R
REANX—HXTFRE T —KANBRANEIMNEE, EEZEANRRPASRE it
FMEL RRFETIANMANEYHER, YETHETEAREBHEBENEYHE
BRI S E X R U T HAA R R aIE e ASCHEF MR R AR FE A%
AR, (DEREAMGRRP AR PR EsME T E L AR FIG(OXBHE
*tko

—. ft A id &

EPH 4 Galeaspida Halstead Tarlo, 1967
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4 8%# H Huananaspiformes Janvier, 1975
WYyl Gantarostrataspidae Wang et Wang, 1992
myy& M Gantarostrataspis Wang et Wang, 1992

BEKBY®& Gantarostrataspis genilWang et Wang, 1992
(8 1; AR, 4-5)

1992, Gantarostrataspis geni, FHRM TS EHH 1L,ER 1.

E8GE —HEF V758, ZEXLERTRAESGHEMRHE,

AT —HEFHASME, V1049415 —HyR, V104942,

FHMERM ZEHEELKERRS, TRASKRMH,

BiTRE YERRY, KM, BUBEEELNA, HELRHBEY; e ERH
HRAFERE “U” B, AP ERE(FREE);ELEERSNEERE; MausE;

HHOSR=AE/ R,
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A1 BKERESY& (V10494.1) ERERE
Fig. 1 Gantarostrataspis geni (V10494.1)

{2 REWEMYENREAE K 4§,
—HREHBAN, S (V10494.1), H Yy
RETRRE HEME L, BREFTEA
MEEF; F—HR v R a1 B (V10494.2),
V10494.2 TEIF4M 38 V104941 RO R,
HHEMAFSBEARM. EAE (1992, B
DRERETURS,

FHER, REE—R RN FH, 0
SRE=ZATK/NE, V104941 fEF K &
A 4.5cm, FHN EEKHYIZE SR G, #
P& 9em, WHRPEELML TRELRSAZ
B, MEL 3.6cm, KEZL 2.5 RE\ELHR
W E2RNEEE, XIIfrAKERR 2.5,
A BTR Y 2)o |

Yz (ro) R, EISE, ki, H
MG R E WL, V104941 RRET ¥y 2=
G, MhEFAGEERTNE, RERE
2.7cm, fhitek@d 4.5cm, V10494.2 24
WIZRRTB, REKEY 4.0cm, BREELY
3.3cm, % V10494.1 BgKko XItRA (3%
ERAOERRA VI758) ik 2 Wy 3% /T &5,
V10494.2 FIMERMNENRITIHE. URK
BUNRELSE, AU EIE, X#E, T=AR/N
#lo

HEFL (mdo) MEEH,BR, KMEAF, &K 2.3cm, ¥ 0.8cm, XILFRARHYE
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FLKER, 5 V104941 WHHEARERR, XTHREMANER., LREE—FR
738

BEFL Corb) FAXE/N, fr FHH ML, s ZIR, HESUBR/ NN AE ETLRER. 5
SRR AAREL FEFL I M BB, TEFLAT R RXBARY Trh &AL PR, %S
HEFLNESRE—NKELR E, PRI SEENCERS, M EL SR L,
YR ANEARES, G ERETTIZEB(ERM . E2E,1992),

B ERFIURETIELE (soc) METHE (ifc)o

L B g /NI B B AU RLIR R B R o

g FHM. F2EQ9DRBREICLERAARRIAN—FERTZENEH
FRARY TEKEBY &, Fik EmgeRRKER, BN, PEARKMBREE, THEM
A= fAR/AR, FEIKKBYEREERE, & 674857 IREERER A 530l
RA(EEFRANER, —BRMER, RUEARETHER

ER A4 Placodermi M’Coy, 1848
BR&TSH Antiarcha Cope, 1885
=il Yunnanolepiformés Zhang, 1978
ZE# % Yunnanolepidae Zhang, 1978
ZHER Y;mnanolepis Liu, 1963

it =Pt Yunnanolepis chii Liu, 1963
(B 1, 1-3)
1963, Yunnanolepis chii, X E#& A 1—2,ER 1 (1—2),
1978a, Y.chii, Sk EIRER 25(1—4),

1978b, Y. chii, K EE,E 1—7,& K 1111,
1982, Y. chii, XN EEK 1.

EBHRE —HERREDIFOLEREIE, V2690-1, 2, mEME T RAKHA
A, _
FLICARE —HEATEOPEFIRA, V10495,

FHERE ZEMBEELIXTEEFSERTH,

R R V10495 E—RPER, BEEE ERE S MUBEA R, WEE R
Bg_LRE, PIOUBERSRYI T Hisl. MUEEREMISNS, BHIH SEMBEER L. WEEHEMR
%, EEBEARKER 1/3, BEESPEHE,RE T HEE, BT B H 35 BER U , i /5 %
W 5E R, TERA,ER, EEATRHEREN 1/2,

B EHIEER, & 24mm, 3 16mm, KIEELK 1.5, BIMR, FE%, MATL. 0
F RSB, Y5 4% 43 R AT R B, BT DU B K T D4R o B A IR D AT AR 2R SRTIE SR B, R
TR TR0 f ISR o RTMEZROK, WA ST B/ 5o ATERMATE A KR, 1L
FEAR /3 4§z 2 B — K RABWERRGENERA LXE), BERA R
%, WM EH SHSTRNEELRES AR, NG E RN, FURLEE
BENATEXEEENABRE, B&XEHE Rk,
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FHREARHABNTIRRR, KRREEW 1/2, BI%%, i, mREk—l
o MZINE, BEEHWNR., FHEENRE,HMER, BRFEEHEERSEEBHEY
RE, KGER AL THFHA PGS, BETAEETEIRRE, ERERZM, BN
BE,ERENEE,

BB Z=FEAEYunnanolepis)ZXIER(1963)& , MAFME Y. chii, RAR—
BREEENSLE, LEEMX TRASAES, kER (19782,b) HEMITRT Y.chii 4K
HEER, $hTHIE, HENTZEEENS—A Y. parous, Thanh F Janvier
(1990 XNHR T =rEA BRI Y. bacboensis F1 Y. deprari, £45X1L, ZHARE
FEE T, ‘

V10495 RAEEERWEIHER,, HAIER SERAC TR EERD R, SHMA
ER—-EX L EhEEERENLE, ESaBNBEEXR; BHEH /N BAKEER
BRSEEIZ 80 RIS e SRR DR B X, A X EREREN V10495 B
BaRETE.

V10495 fueeiE, H EAMENBRNHER,XER Y. chii FHEFIRFIT,

#4224 B Procondylolepiformes Zhang, 1984
12328 ¥ Procondylolepidae Zhang, 1984
143288 B Procondylolepis Zhang, 1984

Bi%5i52288 Procondylolepis qujingensis Zhang, 1984
(A 28R L 4=T7)

1984, Procondylolepis qujingensis, R EHE B 1—4,@ KR 111,

ERGE —HENRRTIRE V69411, ZREHE T RASATH,

FXicEHE —HAEENREFENENR ,BXTRERT, V10496,

FBERA Z=Eil¥AIXTEASEREH,

BITRAE M S RN, SO0 AR 2 |

MR REKERQSOHR AFARNBRTE=ZMER, E—LPL Yunnano-
lepis AFE, WEA—HZRI},RERRLAF-RXBREPHAT N EREBEKRR",
LL Procondylolepis X fFE ,FRIGR KR =2 1J Borthriolepis F1 Asterolepis A4,
BEPEE - RENERKE, RefkzEBR,

MRARSLRAKEBRTWELEEREER, ERAXMER, HELRE
BRRARMTIEE EXTR UL RAERR " 52RE XN EATRMBRE R
REFERERXR R, EXFER T, AR Thanh 1 Janvier(1990) A RIE- b
ERXFEAXAR LN, EFEERAXERBARDTHN—INITEE GFRFEFHRE
REABBEHILTE R,

V10496 fEjE%Yitae F 5P AR Procondylolepis qujingensis 524 —%,' 1~
KR/,

SHEAZE (pbrp) AL THRBHISMUS ,, MG AR R . FHEERBRWEE, FHE—
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L 1cm 3

2 R a ERAT (V10496), RIEEHHERHE
Fig. 2 Procondylolepis qujingensis Zhang Right anterior ventrolateral plate
with shoulder joint (V10496), showing structures in axillary fossa area(A—D)

PNERENME, ROTRNE —NEREOME, 95580 (pbrf, M FikERE (1984)5
HRIE")o FHMBEER, MRNHA+SES, THU (fibr) B—MR&FKW
B, e (fo. ax) WM S, THMB A RS BT kS,

W= SR U Ao BE > [AIE e — N IRFE MR, 29 ARM (scr), XAgER—A
XNHE(KER, 1984),

WS R — AR B RN RE B AMea BRI M4 5 AT BN % —3, IS
MESkBER A, I N5 89, 558 81258 R IAY A AR . IR RET 2230 B BT o

EIRARE TR WA o meE, EA =444 (crobl), RERNAERT “Chu-
chinolepis dongmoensis” (Thanh & Janvier, 1990, Fig. 21), P4 rhfy Procondylo.
lepis qujingensis (SEH, 198)X—HRERE, A RS 25,

V10496 BEREF T ESIEHM (Ipbr) SRTHEEE (cita), BB E N E s, 5
BT RE O Fr o B E M AR RS

B ABERE SR, 55828 f0SMUEE | BB R,

R BRAXWETEERRELSERNELETHECKER, 1984), BTRA



6 T OB K Y FER 32 %

F A RORRE, M TR AR (R ER—RE Procondylolepis)ifyk H FIAR B L
HY4FIER — T Al

Thanh ] Janvier(1990)42 i — NI B L, NG Chuchinolepis R FEE TR/,
HEH T —NER “Chuchinolepis dongmoensis” JFER SR RKE, “C.dongmoensis”
HRXTHEABRALY, X—SRHEN, HEXRBRE “C. dongmoensis” EAR
B Chuchinolepis, Chuchinolepis S B EEERIERITE R, 1875 “Chuchinolepis
dongmoensis” IERFR AR AR~ Yunnanolepis LB S, KX HEHE
X —5sk, BT EETGdA ], Procondylolepis R Chuchinolepis |7 B{R¥E,X
—ABENHET EEG RN E AR GRES, FEARCATRER R,

ASCERAEAGRE TRENBEXTHE, BHTEENEKE, Hgm. RN
B BET SR, SFEHEA T Procondylolepis qujingensis #REZE—BMo M
NELHIEE Y B, BB EL “Chuchinolepis dongmoensis” £ Procondylolepis iR¥EIT,
BIRE DU B A =& 408, BXTHEh—HE R, SMNZRNE—XHRE “Chu-
chinolepis dongmoensis” g Mol EE B —&&WHE (Thanh & Janvier, 1990),if1
V10496 %A, HAVMELES “Chuchinolepis dongmoensis” WEHREHERE —MREBRKE,

HAEBENAREATFmE,

B 3 BRAECRER), BFER FRA)M(B) B ATM(C), Vioess
Fig. 3 A fronto-ethmoidal shield of Youngolepis sp. in dorsal (A), lateral(B)

and anterior (C) view
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BB &S Osteichthyes
HEER TS Sarcopterygii
KB B Youngolepis Chang et Yu, 1981

BERECRER) Youngolepis sp.
(& 3@, 1-3)

tEHE —EEOEITH,

FHMERS iRkl TRAGEREH,

BE AEEHEIE,EHIEM. HHFK 2.4cm, KEZHAKER 111, /&
LRI, WPEE, BT EiEEERK, ME RN FLZ IR R T Ak
FUHIWTRT b ARE3HRAT , RS B P B R IRIEME/N, EX RES#H R B KE 2 (s/b)
A 0.24, AL B ERT, v/w: 0.71, 8, li.o/dp..o: 0.34, Z2J5 0% 0] LRI Y H A BB
FRE&, ES8H R Z A0 E ST AT LS. RIAME, MIERENERIEE,
AU—FIRATEW, LLEE - HRREMABEL,

g BREE (Youngolepis) RIKIRBAMT/NE (Zhang et Yu, 1981) Bir,
A& Youngolepis praccursor, EFEFRANRA—BIHEH, AXHRERY V10686 SER!
PRAMLL, B TESARE, FHEAR+SEE, BABKAENTRE, Bl TEmR
BE, TESERRAESERNILR, HIA S HEN R AR E okt %,

—

=
L iR X T RASFHHERANMBEL S

ZEHEHXETETRAZESHEHMENEABX, EXETERE R T EHY
M aASER, REX—FRIEEHBEXBLOESR, ZHBX TR LT
o @E=THRENREAR, MIFHX B R EHERMERCESRA T, EL K
RESIEERRTHEEEN. HEFF(ISSHHMZBX T RAESH ZNEHEETY
BT —RAGHNEEPEE - RERIAE, LI, REX—BX T RA% U5 #
PSR TR R R (E RSP ERIE B P EAOR AN LA RFE e, B
ERANE, BHEEREH, TIERRBER. 1991 FHFINEREX T EA IR, X
BEARNZEX TRALRPERIDEMI FE—RFNBESBE,

(1) BELNE: ZEAEATHERIERDIMIELEERBRAR, QFEETA%
Yunnanogaleaspis major(BR{L E 1+ ,1980), Nochelaspis maeandrine (4:4,1992) I
LUK Polybranchiaspis liaojiaoshanensis, P. minor, P. yulongssus (X|E g, 1965,
1975),P. zhanyiensis (B&{L%%,1978), Diandongaspis xishancunensis, Laxaspis quiing._
ensis, L. rostraza (X|K¥#§,1975),Dongfangaspis qujingensis (3&RIL.F+¥%,1991), M
SNEEMH &R Diandongpetalichthys liaojiaoshanensis(¥&L%,1978; Zhu, 1991) #
HHE 2K Yunnanolepis sp.oPH IR AP SRR EERE BEEAR Youngolepis sp., T H
3 Szelepis sp., MEARTMKERFE AL,
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(2) A FARHBEDIMLODRERS, CARERAOLE, AETARX
Eugaleaspis changi, Nanpanaspis microculus (X1 E#5,1965,1975); A FA IS Yunnano-
lepis chii (X E#,1963), Y. parvus, Phymolepis cuifengshanensis, Zhanyilepis asp-
ratilis, Chuchinolepis gracilis (SKET,19782,b), Procondylolepis qujingensis (5kH
T4,1984); T @K Szelepis yunnanensis (X|E#§,1979,1980), Yunnanacanthus cui-
fengshanensis(X|3€,1973); REEE A Youngolepis praecursor(FKIRE (T /N, 1981;
Chang, 1982) Fajfifa2R Diabolepis speraius (Chang & Yu, 1984), =Eifad Eoanti-
archilepis xitunensis 1 Tsuifengshanolepis diantunensis(FEYT %,1978) A Ol HE R Yun-
nanolepis chii [JGH RACGKER,1979) PAHER ST H AT Bz La, AL
SARTEES 2K Turinia asiatica, BRI Youngacanthus gracilis, Ischnacanthidae gen.
indet., Nostolepis sp., SKE 2 Gulaspis elegans, Changolepis tricuspidus, Perilepis
solida, Chiolepis xitunensis (Wang, 1984, 1986),

(3) HEgld. TR HEIZEERE AL Yunnanolepis FI Chuchinolepis gracilis
FIEBR & Polybranchiaspis liaojiaoshanensis (ff(lﬂﬁ%}, 1985, 23—25 TH), 1BEM
FESTERWRIALAE . MEVEZEWRIGE, Polybranchiaspis lisojiaoshanensis
RAT RS EAIR(LLB T A %, 1985, 108 TT), HITEHKMARMRE, ZARBHEHS)
Pia B—ANSE, AR A RN T S TRASME X — Gk, BT, ERE
4 BHR S MR AL G S TR A2 Yunnanolepis chii, Procondylolepis qujingensis Fli
A Youngolepis sp.o Chuchinolepis HITEFE R REBFNHEL,

(4) BFHE: ZABANCEEEREBTAYL, FH Eugaleaspis xujiachongensis

% 1 L£EERRBIHAMLER

Table 1 Correlation of some Devonian stratigraphic sections from southern China

] sy | mia | AE | ERL | FRR | TEBE | TR | SR | RIEW | RITHR
iR -£.:05 o Ty [ (o G [ ¢ [ & | kN
Famenntan | | | ] | I Bo%E | Faa
®ITB T B8 e
#® FAH | CHEITE Bmia

Frasian LB % i?@?ﬁ ﬁ’ﬁ%fﬂ
EiEod 0y R4 HikgA
Givetian ¥4l b gngiil Ll il KM [ aked | RRKd | ARwd
HEFH ME WA

- R4l
E1fellan R | B | AR Einkd ¢ B
IR o =ewg
Ztichovian KA MR F DM
(Emsian) CEERALT | SRR | T be4l” Y
EREAR b1 [ Sa i W i HERA
pragien wgabal | pondl | pobal | gomoha | g b | SRR | AR AL B A
iegentan
1o HRS By HREQ WA | EELA T-RERRE
Lachkovian L ik
(Gedinnian)
wHELRE | mOHd
TRZ S3 0, s 0 € Pre-dD | Pre-D s S S
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XIE#,1975), Pterogonaspis yuhaii (%:8,1992), Sanchaspis magalatosirata (FRYL .
T4#,1981), 4, BENHEAA Szelepis yunnanensis (X E#g, 1979; HHEKSE,
1985), EF BB Youngolepis praccursor (JLIFiH7%%,1985,117 1), BXESIH
BR, ZMNEEEMEREH, AXFHMANEGEREEE Ganarostraspis geni, ILHE
MRWER Yunnanolepis T AR —EFIT Fo

%2 SHPERLEHDIVUHENBESHRES
Table 2 Assemblage and stratigraphical distribution of the vertebrate

species in early Devonian of southern China

2 zwnn | m)ing
it 815 € [t
Famennian l I l I Fudq
I8 )
frasian R (| URT4
FERIRTHY 2
Givetian w04 E“ E
HHESH WF A PR

x R
Eifelian 2 - « 203 §.
SCERH £ . g .. §Fis

T e S e e PP
Ilichovian T 5] " & o 2 8 = = g &u s P weichowlepis —
(Emsian) & 5 3 = s S . 2 T S F 3 | Sino petalichthys
HHERY HRA T 22 g £y 3 5Y S Zoso% Her
w15 IITIEITY e

Pragian #xrha = = 5 3 haspis SR A
(Siegenian) § : : §' i _§ & _ anchaspis d%{’ﬂ
pErd-1 BT | TR [ 2 £ | Procondylolepis -

HEEE A © & | Chuchinolepis &4
Lachkovian A HE T | = |&
(Gedinnian) P S 4o
WHERB WA 1 H | io@| Poly.~taxas HHE
TRWE S3 S

2. 4 HERAHIMERIMLTLAE

XFhERRERERAWNFEAS, XIREQISORMERM(1984)EELS
o BESHRNE, IIBUSAHEMEE, AX(F 2) EARBX—=Z40A, BF
DFILERESHA,

(1) Yunnanolepis LM IR, AN ATHBME NI, SHLBHRIEE Szelepis,
REZBEER AT RFELEI,EE ETHELH,

(2) Z=EAAESD, BERBHEETRAE, E—NMEULEARCARE
GEE, B MRS HI T EAWRNERR AL MEmRaR, HEFHAT - ERY A
KEI5 To

(3) ME SR ERESRE, BREASH TR TEDRE LANARE
B, iS®HRPAEEGHERNER, XENET ERM(1984)H M Ao

(4) EoAESURTHRYSEA—HEAASG(XIRE, 198DORITREEA—IT
KK BEA(ERIN,1984), KURZ ABEA—HEALE, WECEAE, ~HA
RRGERGERAEALNEATEREARLA, sHEARBE— MESNRERAE, A



10 HOHF TP F R 32 %

IR H—EH FEEERTH, MRBERNmEARKE, F—NE_HeWERE—
Y, ENAHUERAEREKAHEG, FHSUTRLS # &R AR OGRFIE
B R, A EGRUF RIS FANREN, 258 1L, FAHAWMRERIFHE Chu-
chinolepis 1 Procondylolepis %, Procondylolepis REF AEMBREE, UET
AR AR — N EERENRCGRER,1984), ZEURIERER T L H, BENERE
REARIRE, Lt RE LEZHARE TN, Chuchinolepis FIARGAE BITEH 1Y
(3K FE$E,1978a, b; Thanh & Janvier, 1990), REEMH, W ERFRHIAEERAEAH,

(5) mMFHRFEHASHERENE D HZRFERY, thEHmskiR a2 K
IR, HE EREMAARERREN R EA R RIMAS, RITANEHER
gt LU B ERZ WA S, ENE:

4. Kueichowlepis-Sinopetalichthys H&
3. Sanchaspis:Asiaspis—Pterogonaspis HeE
2. Procondylolepis—Chuchinolepis &
1. Polybranchiaspis-Laxaspis HE&

(6) HIE TRAGHERERIS D, XA R RIS RIEET RE AR L, X
Wt 3 R B R R AN XS ER L, TR st XA E—EA TR,

3. pRPASHMPARNEE

HRAMARBETEAE XL L. E  RREE A S, CTHRAZT.
=% Yunnanolepis sp.(ZE R ZEEMM,1977; 2 EHEM.ZE%,1982), %543 Gansaro-
straspis geni F1 Gumuaspis rostraza (ERW., £&E, 1992) F¥Edy Zosterophyllum
australianum, Z. longum, Taeniocrada sp., Dawsonites sp., Protopteridium sp., Dre-
panophycus? sp. %o MWHEWLEHEGR KT, ERMARBHY THRR(EI4ESE,
1978), B2 —E &N IEH T RSB AERE Ea L azE #, XL
EEAETRAGHEEEMA, HTHERX, LEBXERMABZ LN TRASHE
FROGBEBIA”, “BMA" G B TEAORE BR ORRRRE S, XEHXNE
FEREREL, ‘WHA" > TAEE—EESRENDE, £, BE%1"F=
B, REARHFEGEEA, XEREHEEKIBRIHERN S8 E SRR E L4k
FRiE I GRBEGLHRAET - EEETHERRMOIEEHEEE, K EXERE
Ll BT, B e A SCR B DAE(1978) M L, BB, R FHHREHERA
SR,

TSR HAY P REE BRI SA R AN AEEA, HibgEER
B, B EE AT R TTRRAEE, MFRI(1988) 1IN LK H
Y5 R 24 T 7 O R R T T T S R AL A AR A X4 T B AR S B e B AR o

ME BB G ASRE, WRTASZmHENRRMAD R AR KR
R BT, K BT A E R T RAYWRNERAR, XRERFKPAFRIA Gon-
tarosiraspis geni BINER T LR WA, AR BMHRERIAT =8 LSRR A
R(ERW.E&E,1992)0
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4 HRRPASERVAUERIEEEZ EEIXTEE

XEEESRIAELUASTEBRAEND R BILE(975, 1978)#RTT HEARE
BSOS ST AEREARE dsiaspis expanse, FINAHMARBER LA EMAROE, x|
E#E(1985)ERN G Antiquisagittaspis cornuta W, I\ Asiaspis 5 Antiquisegirtaspis
BT ERAEB(BLESE,1992), HTIBEWHEHSEE LA KO BESTTR,
XAMWENAFIEE RN EZE R X BRITEE Z & A BN TR E I ARS8
EISAREMERILTT A Szelepis sp. (XN, 1982b), Asiacanthus suni, A. kaoi
(XURTHE, 1982a), it B HESIHMILIEH AR HMELAARE, GREHAL Gom-
phonchus liujingensis, Macharacanthus 2bohimicus, JS$E 3 Onychodus sp. (£ 28,
1992), T XA B ER BT AW (LA Eognathodus sulcarus, RILH L
RITRE LERR B R (RS K55, 1988),

MEHE AN ARE, BESARBREBAEY TRIELBRGRE A, A R
HFEETEEYRYEREAR, 1GRMEHE Sanchaspis R Ganrarostraspis, I EISH
RIS Asiaspis Rl Antiquisagittaspis, X—WAXI R (1985)EWF R, #EEL
HERSBEZ T, —ERSEM, ™4 Yunnanolepis chii, Chuchinolepis gracilis,
Zhanyilepis sp. (XINF3E,1992), KBRS TH¥BNASEMER CH, NREZERS
MR ETHERF R, NAEREFRKE, ERLARKIESTRELN AR,

5. RRPANNEIR

*:FmEiE X R BN EE—EFEERMES: —MURAIANARZEE
WX R LBENETH —EELTREINN, EmEXEEReNR R EEHE
WZ; BRI, B LB B ORI IO RS ITR. XFMMANHEFEES
BTHhEMES RERR EHER AR
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EARLY DEVONIAN FISHES FROM GUIJIATUN AND XU-
JIACHONG FORMATIONS OF QUJING, YUNNAN,
AND RELATED BIOSTRATIGRAPHIC PROBLEMS

Zhu Min Wang Junqing Fan Junhang
(Instituze of Vertebrate Paleontology and Palcoanthropology, Academia Sinica Beijing 100044)

Key words Qujing, Yunnan; early Devonian; fishes; biostratigraphy

Summary

Lower Devponian stratigraphy of Qujing in eastern Yunnan is a non-marine stra-
to-type in South China and can be subdivided into Xishancun, Xitun, Guijiatun and
Xujiachong Formations in ascending order. This sequence is rich in fossils of early
vertebrates, bivalves, ostracods and plants. With the early vertebrates, the aspects of
Xishancun and Xitun Formations are fairly definite while those of Guijiatun and
Xujiachong Formations are equivocal, restraining the establishment of complete early
Devonian biostratigraphic succession. In the paper, the new discoveries of early
vertebrates from Guijiatun and Xujiachong Formations have been described, i. e.,
galeaspid Ganrarosiraspis genmi in Xujiachong Formation, and antiarchs Yunnanolepis
chii, Procondylolepis qujingensis and crossopterygian Youngolepis sp. in Guijiatun
Formation.

With the new findings, the early vertebrate fauna of Lower Devonian in Qujing
have been summarized. It is suggested that the early vertebrates in Early Devonian
of China could be divided into four assemblages, in ascending order (Table 1), that
ist (4) Kueichowlepis-Sinopetalichthys assemblage; (3) Sanchaspis-Asiaspis-Prerogo-
naspis assemblage; (2) Procondylolepis-Chuchinolepis assemblage; (1) Polybrachiaspis-
Laxaspis assemblage. In Qujing area, the fourth assemblage is absent, implying the
deficiency of the part or entire Emsian sediments.

The correlation between Xujiachong Formation, Posongchong Formation, Nakao-
ling Formation has been analyzed, using the available early vertebrate data. It is
also argued that Lianhuashan Stage could not be the first local chrono-stratigraphic
unit in the Devonian of South China.
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Paleontologic Studies

Subclass Galeaspida Halstead Tarlo, 1967
Order Huananaspiformes Janvier, 1975
Family Gantarostraspidae Wang et Wang, 1992
Genus Gantarostraspis Wang et Wang, 1992

Gantarostraspis geni Wang et Wang, 1992
(Fig. 1; Pl 11, 4—5)
1992, Gansarostraspis geni, Wang, J. Q. et Wang, N. Z,, Fig. 1, PL. 1.

Holotype A dorsal shield V9758, Lower Devonian Posongchong Formation, Gu-
mu, Wenshan district, Yunnan.

Referred specimens A dorsal shield V10494.1; a rostral process V10494. 2.

Locality and horizon Xujiachong, Xishan, Qujing, Yunnan, Lower Devonian
Xujiachong Formation.

Emended diagnosis Rostral process long and broad, duck bill in shape; orbits
laterally placed; median dorsal opening longitudinal oval; dorsal commissure absent
with anterior ends of lateral dorsal canals joining; lateral margins with triangular
spines.

Description and remarks The specimens found in Qujing are very similar to
the holotype of Gantarostraspis geni (Wang & Wang, 1992) from Posongchong For-
mation of Wenshan district in southeastern Yunnan. It owns long and broad rostral
process which is duck bill in shape. The lateral margins hold the triangular spines.
The individual variation is that the median dorsal opening of V10494. 1 is longitu-
dinal oval while that of the holotype somewhat rhombic.

Class Placodermi M’Coy, 1848
Subclass Antiarcha Cope, 1885
Order Yunnanolepiformes Zhang, 1978
Family Yunnanolepidae Zhang, 1978
Genus Yunnanolepis Lia, 1963

Yunnanolepis chii Liu, 1963
(PL. 1, 1—3)
1963, Yunnanolepis chii, Liu, Y. H., Figs. 1—2, PL. I, 1,2,
1978a, Y. chii, Chang, K. J. (Zhang, G. R.), pl. XXV, 1—4.
1978b, Y. ckii, Zhang, G. R., Figs. 1—7, Pls. I—III.
1992, Y. chii, Liu, S. F., PL. L.

Holotyps a complete head shield and its external mould V2690-1,2, Lower
Devonian Xitun Formation, Qujing, Yunnan.

Referred specimen a fairly complete trunk armor V10495.

Locality and horizon Xishan, Qujing, Yunnan, Lower Devonian Guijiantun
Formation.

Description The specimen V10495 is a trunk amour. The dorsal wall 1s
slightly arched along the mid-line, The lateral wall is somewhat protruding externally
with the conspicuous dorsolateral and ventrolateral ridges. The lateral wall is rela-
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tively low, the index between the depth and the length is fewer than 1/2. The ven-
tral wall is flat, slightly broader than the dorsal wall. The median ventral plate
is large, rhombi with the breadth more than the half of the trunk amour breadth.

The anterior median dorsal plate is nearly rhombi. Its length is 24 mm and the
breadth 16 mm, the index 1.5. There is no certain anterior margin and the plate
hold the pointed anterior end. The posterior margin is narrow, slightly concave. The
lateral corners are obvious, subdividing the lateral margin into two portions. The
anterior lateral margin is little longer than the posterior one. Both the anterior ven-
tral process and pit are developed on the visceral surface of the plate, situated at
the level of the lateral corners. The anterior ventral process is long, pierced by the
anterior ventral pit. The process extends anteriorly as the ventral median ridge.
The ventral median groove is conspicuous, and extends backwards from the antetior
ventral process to the posterior margin. The overlap relationship with the adjacent
plates is Remigolepis pattern.

The posterior median dorsal plate is much smaller than the anterior median dor-
sal plate. The anterior margin is narrow and protruding anteriorly, forming an an- .
terior corner. The lateral margins project externally, overlapping the posterior dorso-
lateral plate. The posterior margin is relatively wide, and extends posteriorly. The
posterior ventral process and pit are developed on the visceral surface, longitudinal
spindle-like, and situated just posterior to the center of the plate. Both the ventral
median ridge and groove are not developed. The posterior internal transverse crista
is in iront of the posterior ventral process.

Remarks By now, there are four species of Yunnanolepis, Y. chii, Y. parvus
(Liu, 1963; Zhang, 1978; Chang, 1980), Y. bacboensis and Y. deprti (Thanh & Jan-
vier, 1990). The following characters could assign V10495 to Ywnnanolepis: the
anterior median dorsal plate rhombic with the developed median ventral ridge and
groove, the anterior ventral process and pit are situated at the centre of the plate
and at the level of the lateral corner, the Remigolepis-pattern overlap relationship
with the adjacent plates; the posterior median dorsal plate is small with the poste-
rior internal transverse cristra in front of the posterior ventral process; the anterior
internal transverse crista branches on the lateral and ventral wails. The diagnostic

characters of V10495 as Y. chii include the low lateral trunk amour wall and relati-
vely large median ventral plate.

Order Procondylolepiformes Zhang, 1984
Family Procondylolepidae Zhang, 1584
Genus Procondylolepis Zhang, 1984

Procondylolepis qujingensis Zhang, 1984
(Fig. 2; PL. I, 4—7)

1984, Procondylolepis qujingensis, Zhang, G, R., Figs, 1—4; Pis, I—II.

Holotype A right AVL with the shoulder joint V6941.1, Lower Devonian Xi-
tun Formation, Qujing, Yunnan.

Referred specimen A left incomplete AVL with the shoulder joint V10496.

Locality and horizon Qujing, Yunnan; Lower Devonian Guijiatun Formation.
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Emended diagnosis small-median sized, ornaments with the small round tuber-
cles.

Description According to Zhang (1984), the shoulder joint of antiarchs inclu-
des three patterns. indicating three evolutionary stages. But the noticeable differences
exist between the shoulder joints of procondylolepids and holocondylolepids. It is
not sure if there exist the homologous relations between the so-called “dorsal and
ventral articular processes” and “primitive brachial process” of procondylolepidst and
the dorsal and ventral articular processes and helmet-like brachial process of holocon-
dylolepids as suggested by Zhang (1984). Under these circumstance, we accept the
terminology of Thanh & Janvier (1990).

As regards to the shoulder joint structure, V10496 is consistent to Procondylole-
pis qujingensis from Xitun Formation. Besides, they are same sized.

The parabrachial process (pbrp) is situated laterally to the axillary fossa, protru-
ding posteriorly. The inner side of the pbrp is smooth with a shallow groove in
middle. The extremity of the process holds a deep fossa, the parabrachial fossa
(pbrf). The pbrf is kidney-like in shape, the inside is somewhat rough. The infra-
brachial process (ibrp) is a long depression, lying ventrally to the axillery fossa.
The ibrp is likely to be the structure articulating with the pectoral fin.

Between the axillary fossa and the lateral wall of AVL, there is a curve depres-
sion, the crescentiform groove (scr). It is possible to be an articular facet (Zhang,
1984).

In the middle of the axillary fossa, there is a bony lamina extending externally
from the interior. The internal portion is agreeable to the inner margin of the scr,
The either side of the external portion has already fused to the trunk amour wall.
The middle part is isolated, opposite to the shallow groove of the inner side of the
pbrp. No pectoral fenestra is observed.

There are three oblique ridges (crobl) on the lateral wall of AVL. The same
ridges were seen in “Chuchinolepis dongmoensis” (Thanh et Janvier, 1990). The
postbranchial lamina (lpbr) and anterior internal transverse crista (cita) are also
preserved, the latter is a fairly high wall.

The ornaments are densely situated tubercles.

Remarks Procondylolepis is erected mainly based on its special shoulder joint
structure (Zhang, 1984). V10496 preserves the excellent shoulder joint, presenting
the important diagnostic evidences. Its ornaments, size and shoulder joint structure
are just same as those of Procondylolepis qujingensis from Xitun Formation. From
the available parts which can be compared, the Vietnam specimen “Chuchinolepis
dongmoensis” is very similar to V10496. They have the same shoulder joint structure,
and the lateral wall of AVL holds three oblique ridges. The only difference is that
the former retains a sensory canal on the ventral wall of AVL (Thanh & Janvier,
1990). There should be a primitive brachial process in the axillary fossa of “Chu-
chinolepis dongmoensis”.

Class Osteichthyes
Subclass Sarcopterygii
Genus [Youngolepis Chang et Yu, 1981
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Youngolepis sp.
(Fig. 3; PL. 1I, 1—3)

Material One piece of fronto-ethmoidal shield (V10686).

Locality and horizon Cuifengshan, Qujing, Yunnan. Lower Devonian, Guijia-
tun Formation.

Description The fronto-ethmoidal shield is cosmine covered with some erosion.
The total length is 2.4 cm, about the same as the width. It is broader anterior than
posterior. The snout is short and broad, the anterior part bent downward moderate-
ly. The orbital notch is small and shallow. A convex at the posterior-left margin
suggests the presence of the dermosphenotic bone. The anterior part of the suture
between the dermosphenotic and the shield can be seen. The sensory canal at the
right side on the shield is clear, but is hardly seen at the left side because of a
crack.

Remarks The genus Youngolepis was set by Chang Meemann and Yu Xiaobo
in 1981, and the holotype of the type species Youngolepis praecursor is also a fronto-
ethmoidal shield. Compared with the holotype, V10686 has similar morphology, lo-
cality and horizon. It seems suitable to assign it to the genus Youngolepis. How-
ever, since the ventral part of V10686 is not readily prepared, further comparison is
unavailable now. Thus Youngolepis sp. is adopted here to the specimen V10686.

L E UL
cita anterior transverse crest of thoracic armour BT
crobl oblique ridge of thoracic armour B B M BE A
D Dermosphenotic BREES
e.pi elevation of skull roof above pineal body BRE&ETHRARE
faxi axillary fossa W=
fe.exa fenestra exonarina anterior HISMERTFL
fibr infrabrachial fossa Feam
i.o orbital notch AR EE [0
ifc infraorbital canal ENE
1pbr postbranchial lamina )=t it
md.o median dorsal opening hAF T,
orb orbital opening HE 7L,
pbrf parabrachial fossa == G U]
pbrp parabrachial process S5 il 2%
10 rostral process W ZE
scr crescentiform groove J=EiAL

s0C supraorbital canal iE L&
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1—3. R E#EA (Yunnanolepis chii R B M MR UHL, V10495

A complete internal mould of the trunk-armour of Yunnanolepis chii in dorsal (1), ventral (2)
and lateral (3) views, X2.1
A7 I REE ARE WA REX TR IRE, V10496

The right anterior ventrolateral plate of Procondylolepis qujingensis, showing
the area of the shoulder joint, X3.0

the structures in

B i I

1-3. R ECRER ) BF P TR MM, V10686

A fronto-ethmoidal shield of Youngolepis sp. in anterior (1), dorsal (2) and lateral (3) views,

% 3.3
4—5. BKECRUMpfa (Gantarostraspis geni) 4.45HE Py  The internal mould of the dorsal “shield
V10494. 1 % 1.8;5.¥)%% The rostral process of the dorsal shield V10494.2, X1.4



FEE. zHbAMEHREASRRIARMERDYILS
LSRR LR R ALY




-
1
&=
i
el
.mt
s
P
i
|

ol ]
LS R LB R

i

AEE.

I#]

.
B




