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b FEBEa Y. . 7R S X T VR S5 B R4 L B AT 58 AL KDL AR L A
MR REMA S PR SR ZEFETIHGEE. S L iRE il S PR SR ZmE A
HEBERGE FUZHREREAFREAKWIERS . XEFSERZLNKERT
FHHEHE RN E. LG5 EE Ganvarostraspis geni 7o 15 75 3T 10 HE # op 21 £ gh 2
AR BRI CABIR 1994, T 4 SV & W 7E g el i o v R B IR A R 2 Neopetali-
chehys sp. (R BBV R FMNEIL-FEREHCANER.1973) X~ FH - L EHT
bR R R E M T LAY B -

BEHHEZSERAMB LA ITFEE EE Senchaspis magelarostrata (¥ {1 ¥,
1981) , Gantarostraspis geni ( KB, 1994)  E & B & Fugeleaspis xwiachongensis (1| £ %,
1975) |, Prerogonaspis yuhait { SR8, 1992) (55 H 2 Szelepis sp. (X)L ,1979) S B 2 Neope-
talichibys sp. FIHA B 3 Yunnanolepis chii . Chuchinolepis gracitis F{ g = HEH HEE R AT &
FE LR . B Perogonaspis ES B EH T w W T Eugaleaspis . Szelepis | Funnan-
olepis . Chuchinolepis 3 W8 WAL TR FH b 2 T 00 PE o 21 58 9 Ly FF 20 o L BBLEG 3 3 | SE £33
F. EFAEMNAR, AR EE L EBREE . Z5FRTHE 1 PRORE D T
b EDEREMAZA T HE T v PN TR e

Fl E£EaEMBESHET
Table 1 The stratigraphic and geographic distribution of huananaspids

il ER mER B % A
age specilic name ol huananaspids honzom Locahty
j%iﬂfq Wumrengshanaspes cenfurrensts Wang el Lan Yirngmen Fm Yihang. Yunnan
Sanrkasps magelarustety Pan o1 Wang Xupar homg Frn Fhanv, Yuonan
G S o st ol
Huearanaspes wadingeiss Tin Prsongrhang Fem Wuding, Yunnan
Macratharaspes longrewms Pan Prsongrhang Frn Cuangnan. Yunnan
FiEng -3 thngmrraspis wicror s Pan el Wang Prannpchang Fo Zhaotung . Yunnan
Pragan Saragiaspis chastogenss i Posang hong Fm Zhautueg . Yonran
5. rostrata Lau Pingyipu Frm Jiaopan., sirhuan
Longmenshanaspis kraryouensis P'an el Wang Pingypu Fen Jianyau, Swhuan
Strosseckucanapt sermenpienses P an el Wang Pingripr Fm Jangau, Swchoan

Astaspus expeonsa Pl an Nagacling Fm Taupng. Craangal

Nagachng Fm Twpog. Guanga

H1) RERERIREILOWOTFLFRESFEEFMFE AFHEOYE NESETER FREBRMMH L
s TR TS Maoothvross T8 Sinesechupwasps W3 A% EHAE. R CABSCNIEE 199 EHUTESER
BHEABEEML AR -FEN AT SR MRS FHETEEEPEAMNTHFAEANS D i FH
—EFRAEE, T MM T EE T NS S S R RSAN.EAERAF SN EPEERES. T
BMEE M Macrothyrasps T Sinoszechenuspe, W L T H U # a4 82 R Femanems 1 Longmenshannspe 1 1
FrEAF bRt HIE L B E AL T TE T Memabolonasms % b Dhyunolepidae BHEE 7 s BT 1Y FiTdEE R R B, kT
N TFREAERS TR E R T BT R E L.

2) PSR E TR Ay Gumauspes restrata 2237 E{RIE wp a8 LT A Huanunaspidae X% 002 HE
EREIEO994{E T EIE N A Polybranrhaspilormes H & QWG T &P T FR A BIHHFR—T ., tomgaspes B &
izl Polvhranchiaspidae A BBy 3= B Lazospes rostrara ( AFREE. 1075 WETEHEBE R L roserae H M Lreeaspes P HE
B0 L. rospate i PEFRIMMAEE S TEE L HHLBITHED A N GConuaspes SR FL. B PRI RS H
AnEROEE.HM i H L " bevspr restrate P LV A S —EEE.

| Antiguesagriiaspis mmata L
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W T EWH . L EME R EA . 052 BERILIHER B Wenengshanaspis
cuntionensis, S AEE HTFHLNE(ELHEF 1984 ERERMIZHEFEHEB R EN =
HEEWEY TR90 P UM AEITE RIELFHEAYEOZEAFHIANE THRA N
B HENEEENGA - EAR THEEFEALERERE. R 1 Fn Kk
S FEpA B IEE P E Gantarostraspis T B T S EEFAIT L E Sangiaspis
Lungmenshanaspis fEiE. ERAFRHAS L -"HaRERXEAREH . BER~EpEadh
B Asiaspis 535 P R B Huancenaspis H1 & 5 U0 10, 30 (o] 00 B0 0% 20 S5 8 # pREE IY (UK
BHSR YA AEHEYHE THEEMNILR, R EEA T AR ESE 2 WRH
HHE EHAXMNERARIRKERF AR EEGIBH, XM TAEH MG ER
BEEEX.

FEF(99)EEY RKEEHBEM S, PHB MR BHBEHE SRS 2H,
BE R 3% 2 ) T B 25 Kueichowlepis HIHE B 28 Sinopetalichthys 53 5] 5 B K F) ¥ 8 @47 1 59
Buchanosteus'' M1 Shearsbyaspis T . EFHFBHRX TER ERNEER. 2540 ™
B 2 Neoduyunaspis o Neoduyunaspis . Duyunolepts 1 Paraduyunaspis L) H - EF L5 B WK
ETHE S84 RAMAAINHEESFNHEHAREFEPEEFERNTEISAR
{Duyunolepidae}, FEIAFKCS HEM T RMEA. B S HHM Neoduyunaspis #H, H &
P 118 Dupunolepis ¥ Paraduyunaspis 5357 TH 4T R FHMBFZ AT, MHFE
WHMET RIS R T mAPR ZHAAR S R K RAMHEAHE S AR E
HrBE R (9 K .1975) . X TEHIEMNE THETHZ PR KA AEFERPD
Al 18 3 HIiE .

ZTHAHHA BRVTEHAFHEZF HZH A EEETE, M A ELEF(1978) 38 845
PHRtH R Ak e = B iR TR S R ITFEHMWM XL O Eunspirifer paradoxus shujia-
pingensis AH 2~ 3 K, H GETH - LIAN R SAE I B NE—T 8 (R
KH,1988,F 13), BMEMELERAEEN . BAMAFEISEH HEBEAR 54§
EHAR TR — TAHEATREN. BRTELER B PEHIAXNE N SHEREPE
o B R — B i oh el 2 {1 Al 1 2 % B9 8 o) 71 % duyunolepids- Aueichorlepis
AHSHERIVAEMRE, FL FIHF HB ERH, doyunolepids- Kueichowlepis fa 8 40 &
S#RFEFFTHOAFRALR LR, E54%EYS Rueichowlepis 1 Sinopetalichthys X Kz 598 K #)
W) Buchanosteus 1 Shearsbyaspis 53 % 7E F JE B debiscens  serotinus T C B N REF B H
BB R B AT . B ¥ duyunolepids- Kueichowlepis A 5 ML SR TH BT, R
AT A BT R EER . B 2 & duyunolepids- Rueichowlepis tH-EHME . HENM NG TR K

1) E 3301998 iR ) T R HOB RALE W T I A 504 38 B % R BT Buchanosteus sp. LERIE T & T Bucka-
nasteus 1 R T8 T Buchanostewdsne Bt HTBEATE R B, KX FEFINTEEF SMNE Aconclepdse B 55— R #, 3
B8 A E MR B Thongmalepns vulinensis gen et sp. nov. !,

The arthrodiran specimen disvribed by Wang et al, { 1998) a» Buchanesteus sp. {rom the Lower Devonian { Lochkovian) Beygun-
lang Formgbon of Zhangmu. Yulin, Guango. moeuth China actually dues nol belong to Burkanestens . e»en Buchanosteidae, and ther
reconstruction of this specimen does not conform with facts  This spernmen is here considered Lo be a new Form of Aclinolepidue and

nomnated as Zhangmudeps yulinensis gen. et sp. nov  afler the locality.
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rhe X T E S TR E AT EE 8 R YR A B 2R A P R AT 6 A e FOAR B — 3K
= A E T ie PR AN AR A R TR

2 EARPRAGAIR 53

2.1 MW EpiERSra RS aE

XHFRAFPEAK BEETRASEHEPHAL F LR AKX FHAUTREAR.
ETXEBEHRYSEE, LEF(19OEFIRKNA. WEBH. TER=HEL. H
— BERHRZ W O (R RS, 1973 B0 %, 1978) SRR Z A (B D&
0978 EHR BB T HENFEH. A —HELREHAT =0 . H T EAFH
(. ERFA M O (H SO R mIANFRANEIERB. M EEMAE MHAES
B ZHEE XTI .1978). SBE=FEREKR 5. K ER =408 EBUTHM
BOH_FEBERELFHEE.AOHSER LA SRS . MTE N — . F Kz HiE
MR CERME TR 4E, 1988 R 3. 1996) B FR AT rh A (SR E PR . 1994) . TR £, Z &
SER=4EL B EREENEHRFRALBRAL M-S HEREDHAMHILIE
TH, RAE M FHESH.

FXFPRATZmERE_ENAW =0T FE . BAXFALUSHEEOGEY— TR
BE R LR T ot X TEMENaaZEMamfTR 2. HARAERHE K
HAAE W .

. BERMEMSEXRTMELEHYEFOHSHBHHANXE. ATESERKHAERA
FEE#E I O S Y 30m 4b 7= 0 e A 1 B BB Disphyvllum cylindricum ) Hunanophrentis aff .
zaphrentoides . MER THEMZE LB E BN DAV T RPRASMAFHZ . H
e £ F(1973) M SEHAEMBEZ TS HF AP H . B2 4
FIEAIERE. =R AE XA (1978 W e M A 0 B X KB Al
E— R — R U R EB AT AR E MR L RNy L ka2l
FREFENEAMEE N, HARERX Bl S HEE €8 Sringocephalus TE N B 8 A8
XEMHY . L HEOHAY IO AHadka., EPEENHEY LT H Protolepidodendron
scharyanum ., Barrandeina sfiandua | Lepidodendropsis obstilliformes UL & Sycidum legenarium (=&
RES XM .1978. T 79.90). ETHMAD . EAEEFLHIT( LT/ LFHME . BRKRH -
MR A O Hr™F Stringocephalus FalsFABHETEESY LAY T ERF L
Microbrachius sinensis (HE 7L, 1984) ., Bothriolepis sinensis . Hunanolepls tieni ( z5 B & % — Xl B\,
1978, T 79.81,90) | Xichonolepis gujingensis{ Ritchie et al., 1992; & 30) ¥ 34 Quasipetali-
chthys sp. { mEIH £ XM BN, 1978, 71 81) il &4 Dongshanodus qujingensis ( F 8 8,
1984) . XM LA P B Microbrachius sinensis 1l Dongshenodus {X T B 3FLH 5, &
WiET i HER AR HE O AT . HIL. A O A SN SRR\ &%
RAMBEH. MR ZALSEOHSHFHEARASAOMN M E S XHF. i
WHRHEAM R U S X, E R E T RERILEAE A HRiENED
HOEN T A S AN EZ T it S RmAE DA THEE.
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Table 2  The stratigraphic distribution of the fish fossils in the Middle Devonian of Qmujing district, Yunnan
| b 4

Middbe Devomian
ki o
ivetiun
iR I [ momsdsta
LChuaandoog Fm Shangshuanghe Fm Haikou Fo/Qupng Fm

A3 peralichthy s
Eurycaraspis incriis Lan b1
Quasipetaltchths s hurkoucnses Lin *

= A3 crossopteryginns
Kerehihys ramphelfi Chanye et Zha
Heimenia sp

Biff £ 35 di pnauns
Dongshanodus qagngensis Wang

PRE A anjarchs
Wudrrolepes of . W . awn: Chang i *

* %

Mwrobrackries gupngensis Pan

* *

Hunanofepis tiere P an el Tazeng
Hunanolepis sp. w
Lianalepis sp.

Xichorolepis qungensis P'an vt Wung

*

Bothricdepis tungserm Chang

B sraenses Chy

* 4 % % %

B . vennaoenses Liu
Bothrolepts sp. | ) w

FETHEAERETUER 60 S &S IR L1978 ) T 1078 FEILOI9R4 ) F @R 08 RS
119961 Lau {19911 F] Rilchie et al.  1992)

1) = TERAR Hunanolepes F0% O ) Danotepes - FILFOOTOI L HE SR EEF LS EFHE. Y& LS
AEEUHEEH AP REREORC O ER EHTHE S TRAMSE A . FHRGS . EEE NS Em TR
ENEASHXKE SO FSS KA R DA T . WE S MR 1 M43 EFEE A8 0 HE
B . X EEN™ Hananoleps sp M Bothontepis sp.  H LT ¥ 1A Y Hunanoteprs ¥ B S 28 TERA, R TR

H—FUEESLEFELRE, EHNE 0 RSYRE A ME LH, ST Dinokps sp B Bahrolepis smen-
s I B Dranolepes TEFUT LT 1L 9F A9HE—IC 3 -

21 BT Xichonleprs quuuigensis IS E {2 FIPHL . Ritchie et al 1199205 P B w28 F & 4T HE Sinclepdae 1 7T
FP . HFHICIR T Yichonlepss qumgensss B17 W it S HFRE AW REEE LT HSE BEHRED L BEEm
HHEFEAEEEMTAH & Riche FhAMT LRMAH SERYETENE, WE T AN, LE ¥ LBNS
B . EIEERN, KRS R Qo X BT Dengshanedns qyingenss (| T 8, 1981): E Fi#s
KAEUHEA WEHAE A . R PMREFHEZA S EAAMFTRO. EETHELAEMEZ LN EE %,
1973 B UE AT WL, Xechonolepns qupngensis B HOBT FG 22 1 SR 4 1 6E SS9 10 4 ATy S 2H

3} Euncaraspre ek | SRR B AN Bl B E L, ST EFE ORI LA S HE L. 1091 F3REil
WhEmEHEE N OAMFRA. SEET. tMEHF S E 8 E0S F I RN — FOgRTE. LS —
EWpEE LR EAATRENRE - S 2R, & RMNRAN KB LT, B Furcoraps EEE L85
H Botkriatepis tungserr T Vichanolepts quiingerses (HEE AR (L, 1991). ELTUEE. F_RAMF VE ST E
Eunycarasps FIRT] . B HTE Eanearasps E 28 AN TR A 20 AR B2 H P, Eerverrasps B SR, 8 F 4
FIEFARSRETE ST e A F FPHF TR P RSB FRERH B TY N HETE ST EE
EREEMEFESTEWNESSE D RAERATETELAMNTE MSUE ST 7 8T 2 Kunnregolon
tangasps LT SEAERAE R ITE M, B 9 A= HBHF X Juaspetalichthn , MM FE W H B L HAE A .

4} KT Bohnolepes chunndongensn Tl B | shannghenersis. G FRESEHAEN R FEE &% W (1976 5 B
SR ET , T ERAT LML EE S AN ST L WEE. Ak&2 SREAGEEE R Rohnolems wp. L
el GRS T E R Wik - S
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2,2 REMESREZHKZMWRSIEE

EXHHREHEFRIEFRFERE NEAEMAZ LWRELHBE WEHE
(1973)FFZ 20 X EE D4 Bf(THBPRNEE AR EBHKE &£, LaERE. Lk
bt ARSI E0 G TRERB WX, =2/ 102 AGAFRZ b FRH, F o aMmE.
TR RFRME, PER AR EHR(GEITS.1978), #ERMHERARAHELY N ERFRENED
4, MAEREFRE ARFTHmE R HERM SRKEFHMEFRFHNEE. FIEHFE
RFFEFLALBZZT.EHN 100m. AKX G E W E . JRE . ™ Emanuella transversa . Arrvpa
desquamata % Stringocephalus sp. FERL A (BT F 1978 K FH . 1978), BRF AR
NN ER W B Mg O 2, (BRI 48 B KT 35 Wudinolepis 1 7E #H 35 3o [R5 ¥ 11 40 o 3%
HHA, FLURMHEIG. HiE, TRBO1984 U & Wudinoleprs FITTH AR B G 528 H
*.RABRWT¥EMEAEM B CRANEAIBEA, A TR IIETRM. (=F
HOCERHD R R Y O A (1994 F0F MR . 1B E BRI E (1995) K 8 % (1996 ) W] #F Kt
RPN, SR ERHET .

AU FIRHAFREHMEIPREALE = FTHONE BT EAIHESHE. & FRHHE
Hb FRBA B R A B EER DR ORTE B (SRR REE R .

#3 REMEPEEHENEBHEEN ST

Table 3 The stratigraphic distribution of the fish Fossils in the Middle Devonian of Wuding district, Yunnan
h iR RS
Middle Devonian
EAEEY & HEFRRT
Eelian Civeltan

IH 26 R ik FIEEH
JTwcheng Fm Yuzndian Fm Chahnaqing Fm

37 B % anthrodires
Exuwtapis megrsta lau el Wang
Jiechengia longocerpus. Wang el Wany

Yinostens majer Wang el Wang
Holanerz sp.
Xuangshmastens ap Wang

* % % % % %

Livasteus steenst Wung
M A anvarchs
Wudinolepes wer: Chang

*»

Bothriolepes tungsee Chang

B, sinensis Chu

Xichorwlepis qupingens:s P an el Wang
Dranolepts due Lhang
Heunanoleps teni P an et Tzeng
e petulichibyid=
Eurpuraspis tcitis Liu
B W E AT cossoplen gans
Thursias wudingensis Fan *

FoEPAMETHEEER T O Ed . EIRME0 19731081 SHITEC10T8) KM EREOIOTE) F B 1995 ) KES
r1990) ERW(I1906), BRFHMICEPHTT Fudivolopn E T Buknolepn sp. KU E Wedinoleps B 2 F i % 3
Posrwlepns b . BN HE G FE TR 005 fE FOoonHEE ALAMUIEER 3P REEA. 9T
B oXHEFIRH.

* ok % % %

»*
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2.3 REBMEZSHBIBXhRAKHMEILE

F VL Siringocephalus 1E A F5 i W 2 E e K R R 4178 12 50 b 17 5 3 3 5 B9 Bl 2%
HAY SESE0HBRAHAY. HEABERF LN . a FRASHEN PR SR
W EFEmA e, LR S G E o P02 oA + FWA. 5 W
HUHRWE L. X FREYAIHERER HAMERER T ™ Srigocephalus WEZ T -

EXFKATFHHS EXH « FRALL, X BEALIEN EFMH. E 0 HRRIE
B, H— 5T A4S S =2 Furvearaspis incilis , E - REEAHEK. 5 &
FEH—F FRAGCEURP AT FREEEFMPAE BNR 2 MR IFTT. &
FHAAEW 7 HEELAPNEIRLZ T FEHA. A EELRZ FERIE E U
MK Heimenia( . FH), X THRIXEBREGHAr A LA ES KL AFERAH S IRRA
HEMERMEE, ZEHEMRESRERE T S A MBI BY ™ Wedirolepis weni { =
BIE R IXINBA 1978 = H H B H = A, 1990) . %% T M 4™ Heimenia sp. ., % 1~ 18
£ [ Sh g BLIB A L B T HE I 253 A FOIR 4 (W) oy B e I AR (R B L 1996) . TP
HEAEERTZT IS, HEFHEH Wedinolepis HEET T HEEE(FEBEE,
1988 B F . 1996) . M Heimenio EE MM EM FERIHFAZ TR EOH" (T EH.
19860, Rtk ERFAMAMBALTD N R I) . BE Wudinolepis ¥~ . B 61  BATE W H 3,
METHEIFEST AR THFRA, Mk, BSRHAR KT 5 WA, i X 5%k H
Ik fH A BH BT T R . X T W Tt X TP e ST 19 3 bb [a] B, S5 AE He FU R e h it S
— By,

HF LRI EEAARTTHFREIFREEARENNEXR. A LT ARES
HoHESE DA/ TS AT - ZER A T IH 3R 2R £ i R X R R (I
#F N,

2.4 AFEGREZIBEHEK

WEFEMERMRERMX P REAHM G XA, FIHE 1A a8 71506
BOME MFAMREFHHFEMHEY AN NCASEFHOEEL T Sringoce
phalus TBHR . XFE . WEITHEM B A TRHAR EUTH « FRA RIDHEA .

2.4.1 AFEAR EVRH + FiEHME

MEE2HMEI o B FEHME DA + A ™0 kAl 10 &, K ERt i
ZTHEOR/ MR, B Bothriolepis tungsenis B . sinensts , Hunanolepis tieni . Xichonolepis qujing-
ensts . Dianolepis fiur o fFxs#Hatkad. Bothriolepis A REBA . SE B AT EM X
B, MET T o/ LA KBS T4 Hunanolepis cieni 1 Bothriolepis sinensis . H B
TR ok SRR R R BT GBI 1978, KB K B 2 Bk D
A, MMk EABE SR 67 T & Seringovephalus M THHZ T B SH FREG L. HE
BEOA SEFNE HERNR LR B -8 REFESRE.

THXREESTAETHSHALT .

B Wudinolepis of . W. weni, BT SR EF FHEXOARAN YT Z M
B, XTX TRENHF—FiTieB ERRA -V E EABRELEI . SREMEE
ERIABNEEZM. LW EaRE M EFAEE,

KT Heimenia ERERBEHERE TN - TEHEAXESE. EHLKILRERS TR
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WHTETAY Verdalen Member, S HFE X MW AR FTE F 8 F B Wideaspis, 7 H F  Herasmius |
Homosteus 3 buchanosteids 35 ( Mark-Kurik, 1991) . 408 ¥ Verdalen Member S ¥ HEH 5 &
Batth , F3ARARKAEEZSFH M E SHMEF R FHRASHEY AR EHS HHEF>
Y Buchanosteus H UL I B T Buchanosteidae - & b 70 . M E B . Heimenia M| % H F Bac
Bun Suite # . iZHWIA A ST EMFSEHHEY, AW EYE. H-F Polyvbranchiaspis |
Yunnanolepis . Chuckinolepis %5 @ {¥, 77 ( Thanh and Janvier, 1987,1990)., EF &+ H, £ FifH
HZ BT Heimenic S RMTHFI G AEL HEMEARENERS . S 5BOH T &
. 1986) . EHARIWEFOHEMN FTHEHZ T, ARNMLEE Rz AR A EIFIF &
EREESNHE AR S5aFEAMN . AEHEA TR T Bohrolepis sp. LY Lepe-
dodendronpsis of . L. orborescens T IE 28 Schizophorie striatule . B EFFA TR L . EHR
LB N Heimenia A TEM ., LIEMBERF LIRS EYWHE L AE2HHE5 AT
AR A LS EATR A . Hilk, P EMME Heimenia N 285 T 5 I8 &M, My H 8] #
TRHITaFEA 5 D WEH + FEREMN AL .

XF Thursius Fll Kenichthys ., —. & Y58 B85 2 ¥ Outeolepidae Bl . iX M FFE RIS,
HP BT - FL ., Kenichehys (VR Z FTHFMA. M Thursus FEILEX K F R EHE &
HMFREFRZHARFN . ZTHN . HMRE TATEH,

Eurycaraspis incilis I WP B VRN EM T EENERMA(FLRRENMPEER & 2
THAEY . EEXREIES REE LS IFEFE R EREAF GH K E B TR X T
FEkH . R EEEBNLERE NEEFE . Eurycaraspis Tl Quasipetalichthys 32 Qua-
sipetalichthyidae {3 81 7 /& ( Liu, 1991). Quasipetalickthys I Z. W2 FEM#E DO |
HETHFUNEOH GG HHNT BN 400 A8, Youngl 1993b) 4 5% #4 ##
EHEBAHMEBERELZR. T FEEZEHRTERFHTELR (A a1+ &W
HEBRERATEMGAS ., S EMN Luycaraspis T AR, LiRtrdER ™= Qb BETRTE Y
HEFRFAR Taldysay #H . R =R AL L Stegolepis F1 Asterolepis . TR L84
FEMEAE R S5EFE”MH = EO0H + B OA MMEPHFE S HE R,
1988. 1 279) ., T % § Prowlepidodendron scharynum . Barrandeine duslian . B . siriata . Prolop-
teridium sp. . Prelepidodendropsis redesenkai | Drepanophycus " spinesus , Colpoderylon sp. % . H
MU E S TER B AT E A R A E A P EE AL e R Y &%, T R h g
R R B SEPEHATRRE TR — FERX.

KT Bothrielepis X TRBIEWFZE SWZTAHAEPFEFELN. SELEKH
B ABEAEMRELAG XHEREPHZ MR E b X Rkt F Rt 4
EERERE S Bothriolepis ) Ganja $H# B A FH W HI 2 /5 ( Blieck et al., 1088) 4B 2
Young( 1993a) Bt i . EER K AL (SRR F 6 2= 18 X H| ) Bothriolepis 13 TRPPEH
11 PTERTFHFHSFH. W THAYTTEET wcus B asymmetricus JEEHN . HERIBGIR S
B 5 B EE /s FE Bothrolepis ZR AP RS PIRABBRZHT T SRS+ E
MfER AL, B2 . BETEF A i 7 Bothriolepis W EE M HE TR varcus - P EHP
Bothriclepis W RN FE TR EH AT ZFE Siringocephalus B 2ZTF .

% BN 8 2 4 B2 B4 Borhriolepis sinensis 1 B . yunnanensis , 0 H AT & £ HFRE
HHHBEETRARMENEERMEST HAESAERITHARE., IR ET ik
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BOFHEMFEA MEAXERSARPRE LR Bt RErikiBER AT am
MIFESWIT., BT M BB Bothrivlepis sinensis P EERET B HBEE,
HEEMNHAFELERSE AR XGRZFMZF, EEEZ2ESFOTEMEE T BEH
R . Hi, R xBRKmLS| H . EHF S EAEEKE.

I E b ARl X s F b a R Heimenia (9B #Mid oy R & . (B
FEANRBEEE HAEERICTEEAO AP EAIE AR ER S 2E TR
t AR SR TFEEHEY. SROSFNHE + EWMAEARY. WER FTHEEOT,
BRiFr I FTRAAE TR . Hh s Eurvearaspis Tl Borhriolepis T & . Ml [9] T & %
$5HR X X T Thursius T Kenichthys kiRt EHEZTEEMN . A, FEE2EMN- AR
RAMESRAM . AFREEMFRA + ERAMEAMVERNALAPELEL T HFHRH
F Mg O 2/ i R SE A TR A RGeS S R/ o A HIWE T AR A +
bR E R R —.

AEFRELTEMNRELBEATENER HPRaEBF@mAHRIAN FRAH
B G 3SR R B (AR 1991, 1994 . R Rk K FH FM A M A Al G SN A B4
W HSHEEEE. FTRENXEAEEAM AR, XN T FNR 8 FE LA,
Hfag KL= M BEES S L1990 S RZ TR R s, FLESFRHER
e G AR L, 1994), EHEW - TEEGEFRL X HPRERT
KETRAMASR M X, etk AH . DR L A AR HE,
Tu#HeERAHTREN G &R —BHM.

B—TREE RS HERE Svingocephalus Z2Z T Wi —MHE L T RXERH Srin-
gocephalus LA FRIME KA X IERMr. ATES CAKPTEAORERM AN . PESB
Swingocephalus B 3 W1 5 T F H & envenss & W H 2 hermanni-cristarus (& 98 6%,
1988). Al W3+ AL EHEBE Stringocephalus T H ML ZE B T Ak &5 H9 . ™ o A0 B AR &
ML . AARBEAMX Sringocephalus 2 FPH EBME ., I EAAHF B ZH T~ H
W H HE AN BE R R B Stingocephalus 50 S AR/ HMWEFHIE( B EH =
KA, 1978) . BN EEH~EFFE G P19 BB T E ferodus retrodepressus 1 1.
aff. 7. expansus FERM AL, A HETIC A IE R EM B W EIHF.1994) KIE Po-
ramoellenitia sp.ﬂ. HiZRERTESE—CIERH M ERR(R EVEE forodus difficilés .
1. brevis L. of . I, alternarws WA K R EHEFY ., MIAEAMEEZREIMEY, BEF
v TEAERMEWITE frnodus expansus . brevis 1. difficilis X7~ F M| 3E
(T S RO R F L EHE DT 1988, Al S X HRE ERREAER.

REE— b iR B T A (BT + L A e W BETHAESNE . %5 |
W3R L FRIEEYHE D20, 7™ Bothriolepis sp. Fll Xichonolepis qufingensis S {b 7. HZE S &8EZ
i TRIFAZ T RUCHE (VKT fram i 2R, i 5 & FEH g ided + L
bk, FEERE(I9DHR TZEEE TR AMILAM S M E . Eodicuderin mau-
reri , Bornhardtinag uncitoides | B . yunnanensis . Acrothyris kwangsiensis A . nanpanjiangensis . 3 1R
% Bornhardtina IN A EITHA M ERTYE, TRERBCELSSEPEBOE ELN, HF—F
o 4 7F B B Bomhardting {Y M THEBFH . FHE "= R &1 7R 1568 By oF BE 58 R 30T §E
iR, SRR, 5V ) T LU Bormhardtine #1 Stringocephalus ¥ 3~ 0 A7 F g
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TKEE,1988. 1 264 11) . BRI SR E. T 4B EF 80 FREM AT XK
Bornhardting 7] F 3 Z X TR &, BAT RN B K EH Al BB T3 L E R
XEAERCEAMERETHEMETTENAESFNL. MEFHMETE . AELH
=4 Bornhardiing M7= TE ML BRE(R £, 0 1400 T AN RREH(E L, T
165V G i (R L, 511260, 19 % H 45, M B S B E S Bomherdtinag (WA 2 —
R, YURNARENSS BEmAILHETT. MEE ﬁﬁﬁfﬁ%ﬁﬁ-&ﬁﬁfﬂﬁigﬁﬂﬁ%ﬂ
HERT HHESEHNTELT TR Poly. ensensis ([{ E . T 240) . A& —FF & W W B
R RAEN Bornhardtine 19 F R i@ auh SN & ITH TR 4 L L3
JRERT. MM EREN BHBSEASEEWYS. RS NERRE-MEL. 68
THPAEB A TR, AL L E M. el . o FRHEMFHRA + EX
P BRI A E AR . M2 S E s R B R A A R
th M5 AR

2.4.2 |6k 2 A (R

IHiE AT = A BRI AR ERNHE 7 R 6 # (%3, KPR Wudinolepis B 2
HASAHETREE BEE - TUERTREESFENEH. A TiTiesaEma
£, MoofaE T A,

BHxEXT Wudinof?pf.hﬁﬁﬂﬁ W. weni P/=F HiR A 3 LA 57 80 F 8 B Wodi-
nolepidae) (7K E Ff,1965) - H T HMH Wudinolepis WEERZI|HRE . FHANARBTRE
AR 2 AR 2 R TS 1988 R B L 1996)  [H Ik, Wudinolepis B BT F] LABRE M ™
HONFHE, BRWET . ELH1978E FR GG AR B ETHAB Hosienolepis 31| A
FEARE, HEBR 198 ST Hosienolepis 5 Microbrachius Z |A)t # EE L6 $F{F . &5 1H
Hosienolepis BESMEFT . SB(Zm. 19961105 Wudinolepis . Hosienolepis 1 Microbra-
chiustf SH R M BT 3549 — M5, BB £ X E ] Wudinolepis ( Hosienolepis + Micro-
brachius)_ L E VIR EBH G Lk 3 ~EB. B Micobrechius 81 F ™ 5. B R
M. dicki T E T AT MR (Denison. 1978) ;5% — T8 M. sinensis B W T §5 25§k
s (BIL.1984)., =T Wudinolepis J'1:‘[]Hﬂ.‘u'é'nﬂofepi.fi EHMITPEMEE.HE2M 8
Microbrachius L BT HHFAIAEM Kb A ReaE . B8, FRAMNIE A B
B E N Wudinolepis BT FIEFE A SRS IHME S HOMIRIBE R ST R M,

Exutaspis iX 1~ & B LA ) A Phlyctaeniidae # IKTWMIF T AL F NFE ML F & H
el E A RO EEF 198D, EREXIEEER~HR —-EXB—4+bH b
%Jp‘ﬂﬁ{ﬂ%ﬂ}ﬁiﬁﬁéﬁfﬂk’lwﬂuﬁﬁﬁﬁéﬁﬁ‘ﬁtﬁ#ﬁ £ . megista FrA~a) . iZE
I AEIE IR Exutaspis 24 M Phlvetaeniidae P HERS .M LG8 T HEB T 0J/EB
Buchanosteidae £} , 8 5% B HE UL . TE UL EE L . 5 Buchanosteidae BB T8 F Buchanos-
teus Tl Kueichowlepis #8 H | Exutaspis 2 X L HIKEEIT —H# 0 = F LW g% R 7
o, AT = I SR AR R P A RT RS IE S R R R AT RS W R,
Vb . Exutaspis IR W R HAWY Buchanosteus i Kueichowlepis o 85 ¥F (. -

Jivchengia % T8 E 37018 A BLH B FH Cuccosteidae Y { T HEBISE 1983 (BT F R
SE(1995) MR BEE (196 )V B LK K K TIN5 5 euleptaspids ¥ . BB K Jiuchengia 5
F Ak (X # euleptaspids . Teemasostens F Tiyostews B AL . BE=EFLFIERIE T HEE
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RAF T Jivchengin WE AR+ RO ERLPEBFRFNALTTFRNEE, IAED
T Jivchengia 5V DR B R E P OB T K 5L %R K b 5L Al %A
B, M XESHESRHIE—RFERE . AU Goodradigheeon . Arenipiscis . Homosteus , £
EEEEEH Liasteus , BB H K FL K White, 1978; Denison. 19781 Young. 1981},
F¥h REEERMFOBHAIFEFRIFEE ., Huchengian ABRF AWM A HBER B AK
B MMEFTHE BEEBRERPHLEEAKBATEDFa9A T ETHE
hiz S REFLOEG TGS R 2 BIEw KR B, mF O 7E Y X3 2
. BTLL finchengia XA R REMBA M FHNEHE#E. R AKSILGET®
W MEESEFRIAKALZGSMH KR NBZENEMF SERRREMABLE.
B2 Jiwhengia 5 euleptaspids B X £ HER TEHESF TN AR B RE T
HEHZEHE B REYE-

Yinosteus & Heterosteidae Il EESE&LHP 3 "EZ— . A%2H MEP B Heramius
P=F R PG UL IRR 5 Verdalen Member, Bf (U208 HTHA . 5 — B Heterosteus W 73 16 %
"R F AR X R B 2 T AR PL DL AR A Wijde Bay 2 HET AR EFE R ZE
T HE 15 8) ( Denison, 1978).

Holoneme 2— T2 W EAMEE . 8K 10 &, KRB XERZR
18, 75 #4F ] £ ( Denison, 1978) -

Xiangshuiosteus X T RBE VA VA SHAGEWT, ARV AR ANETRE. & T
Xiangshuiosteus W) 3 FETHFMIMERE 4 A EEBWE,1992). BB PR =
MHEFAREEHEMRIERESWE, HE2® 2 AEXNIE A RS AR Millerosteus
Hh b Bk < 8H B ( Stensit, 1963, Fig. 744, T Cocrosteus cuspidatus "0, 7 8 [~ {E H
e H G R - FE0E Y a3 5T AR AE G ER N 40 ( Miles and Westoll, 1968) 2B I ATIE R th 7 ET
Pholidosteidae Fl ' § Tapinosteus {Denizon, 1978, Fig. 64c). W 4= 203N A Xiangshiuinsreus
BTG aEfErunFadmE T G e LW, P s .

Livosteus b B BB R THREEMNE . DEH VFf KB EF L. grandis 180T # %
o9 R IE S L. sinensis W AP B K Fp (R IBTEIHREH &

Hib L FE N LR HER Holonema M Livosteus A MR B . XA B HR L TR
EUEEENR PR —EW R, LEKRE. Euaspis T Jiuchengia 7 7128 LRIRT]
BE 7 B 5 2 {8 57 ] 67 Buchanosteidae # culeplaspids ¥t EE (B2 0 B T4 R LA HE X £
H A FEFEE ; Yinosteus (Heterosteidae ) 7R B W H Z 5 558 . M Helonema ., Xiangshuios-
teus Tl Livostens W TR FHREH AE MAHERANBEREFEE . FOAAHEKHY
A LA RESD L3E A VAT REEE /.,

IHEHE AP IRAR ARWERINES FRBEEMAN AR, MNEBF1973) K
HE(I99e) ¥IN A EAEENE HEEMNMXEINETERERE AR —FE S &L
ARFE. M 102 EA BILF(YRIMRFR(ID FERTHE REHN
FHE AT EHESMPHELZ PES m W HERE . SHNREZEERE ST
(BHFRIKNMAAEEH R 02 #EAF L), TEINEERAR T EFEPERR
FHEEMFL FPEEEALTEES S W . PRASE L L HEE S EEHA Y
(=EEHET ™R . 1990) Bl . R EM I TIRESR S A A 40 (1 77 7F I ¥ ) iy 2
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T TTRERY. PR ERMRK FIRES nTaEi % KB S MHEM T =, Bk A i)
fBEHE . R EER K duyunolepids- Kuerchowlepis 83540 S ETHEROHLE .
W/ Fieid A RTREE ARt ELR 4.

&4 AFFERGHEIE
Table 4 The carrelation of the Middle Devanian Sirata of East Yunnan

WA Y
Eust Yunaar Central Husan
iy 775 HE =k #ig Hph
Chaprmyg Woding hunming Fanx Tiaomajian
L® [ ‘
= ¥ 44 e —f18:4 EIUE ]
Upper : Farge Fm Laige Fru Yidade Fm Shenangrae Frn
Frasnran
Mevonian
W O3
Hatkou Fm - .
s [ B 5 2R o Fr i
. 'Iﬂiﬁﬂi Chabnrgqing Fm Haihiw Frm Qujtng Fm Lhergar
o 7 Ahging Frn
W | MR
[
HH | Givetian | _ LT . "HE T+
Mirdle Shangehnanghe PO g g EF i e 22
Tevrman - Yuzidun Fm “Hakou Frn™ + Tiavmajian Fm
Fin=A | Nanpapjiang Fm
1’huandong Fm ‘
IERER IFI 28
Edelian Jwrheng Fm
Lﬁiﬁﬁ?ﬁ‘r i
FiR Fmsian 2
Py ! Fajiao Fm
Lower
Devonun |y et | R bl S840 2 &R
Siegeniau|  Xnpachong Fm Puosungchong Fro | | Xupacheng Fm' |
I .
1

3 TSt

D RFRMBLEOAEV SR, of @9, iR 5 o E el 58 6 8 fE
shoep EJE R R A9 B IO R SR SO TERR R BT T £y b E s LR, R S B oG B
T BF T R B ATE T IR M E AT U, B R Gl B BB TS i R
Kxflb. Rt TaEAEE Atz BRI GEEESI AEELEEMm &
A O TR R KL & a2 AR fURITEE . PR LU, R OCRR 3R 8 A9 3R & & 12 AT A 1 0wt
B RAER REFER .
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2) B TFRASEENEAN ARG E . T EFEE 1985 FRIEWN, B FHif5
., S bl CER A A T e T el A KT 8 A Bk e OB AN 2
ARAEUEMINE, ETEEREMHESFFEFAGE . DEZUERERPHAS P
HH R EETA R, MR Al E it B . BB duyunolepids- Aueichowleps
it AAEMERTSRFAMNBEBELRCAHNMARERE XAk ad 5wt hik
R L B 3 ) RE O R U I e

3) FEM A ITERRABHTHE Zad R EEN KK H . B8R HE
R FAFRRAZMTMEMTEE HEEZRAWAPREZBER S5FEE I
PR RSAES FEBESEHR R B e R IR SRS R
i Bp2H 2 |6] 7] A T TESU AR [A]

4) ZHERE _EMMCA N EMA SR EE A S AR S HETRR . N LHHE
shap eGP L7 AT F LA M g4 T — G e, F A g
HHEKMEOHMNG AR OAH FHERKFERAZT B ABES. MERHETH
WEIE EFREAEOHE"MEARTE Sringrephalus MEZ T  EB A LMK T 6 &M
B8 1T 2

5) FILIA A Stringocephalus B2 TR &S EE N X AR E + A H BRE
WEMEFAH JEAE OH  EAS LB B A S . RET A
WMEHMREMEFT AT ABEHAELATH AR ESAZHMRCAHEERFY X T
HBIVMWEBEESTHFAEWM LS Bwnhardtine 183 X #H.H 5 BATFT AP EGY Bornhard-
wna Y7 HE SRR E Mo AL EE A b K M FCR K R L M AN A 8
ML AN EREHTFTEGEM, m A8 {EHE Bormhardiing B 2 F B &L H
5TF B. yunnanensis BT ECHELA MG AR X = HHF R MIELE TG Poly . ensen-

518 o

Bt AR LdBIHIEE AN EIALAHME LT, LER F AERYT A
HWEERZFFER(A o) L AF A LR BEEIH LA RBELTLESLE L
P ERFEHEHAIATHEBH AL BIPTLT EFAAFY £ EF R ERM
Bl B o SR,

THE AGE AND CORRELATION OF SOME DEVONIAN
FISH-BEARING BEDS OF EAST YUNNAN. CHINA

LIL Yu-Hai
Cinsibate of Vertehrate Pualeontolngs and Paleogothrupology , Chunese Avadems of Scwences Beging 100044 )

Key words Devonian, stratigraphy . correlation, fish-bearing beds

Summary

1 The age and correlation of Xujiachong Formation
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In Qujing region the Lower Devonian rocks are commonly divided into four members:
Xishancun Furmation. Xitun Formation, Gujiatun Formation and Xujiachong Formation, and the last
formation was traditionally considered Lo confurmably underlie the Middle Devonian strata. However,
the author put forward a proposal in 1985 that Xujiachung Formation could be as early as Pragian
and a depositional break could exist between this formation and the Middle Devonian sequence.
Since then the proposal has been strengthened due to Lthe increase of the discovery of the fish fossils.
Lp tu now, the fishes found from this formation include huananaspid galeaspids Sanchaspis
maegolarosirata and (rantarostraspis geni; eugaleaspid galeaspids Engaleaspis xujiachongensis and
Ptergonaspis yuhaii ; arthrodire  Szelegns sp.:  petalichthyid Neopetelichthys sp. and antiarchs
Yunnanolepis chit and Chuchinnlepis graciflis. Among the forms histed abuve the most significant in
biostratigraphic correlation are the huvananaspids and Neopetulichthys, for the others., rexcept
Prerogonaspis found only from Xujiachong Formation , either as species or as genera also occur in the
lower strata. such as Xitun Formation or Xishancun Formation. As to Neopetalicfithys, as 1 was
originally found from Pingyipu Formation of Sirhuan, it should be teken as an evideoce of the
correlation of Xujiachong Formation to Pingynipu Formation .

As for huananaspids., Huavanaspifaormes 1= an endemic arder of Galeaspida in South China,
which in this paper there are Il genera tu be referred tw (table 1}. With the exception of
Wumengshanaspis from the early Middle Devoniarr, all the genera occur in the Lower Devonian.
known from Xujiachong Furmation and Posongchong Formatien of Yunnan Provinee. from Piogyipu
Formation of Sichuan Province and from Nagauoling Formation of Guangxi Province. In the current
literatures the last three formalions are vonsidered to correlate with each other and are dated a=
Siegenian or Pragian. Wow that Xujiachong Formalion shares Ganturostraspis and Neopetelichithys
with Posongchong and Pingyipu formations respectively, it should correlate o these two formations
and Nagaoling Formalion in additbion. Thus, on the basis of the available infermation it can be
considered that the huananaspids appeared and greatly developed during Pragian time.

2 The correlation and age of the Middle Devonian Bothriolepis- bearing beds

The Middle Devonian su-called Bethriolepis- bearing beds widely spread in East Yunovan and
were traditionally named as Haikou Formation (s. 1.). In fact the Haikou Formation (s. -.) m
kunming region, iociuding the type lucality Haikou nearby Kunming City, 18 vsually gbout 10
meters in thickness, consisting of sandstone aond shale. It rests upon pre-Devonian rocks and
conformably underlies Zaige Formation vielding early Late Devonian corals Disphyllum eviindricum
and Hunanophrentis aff. H. aphrertoides in its lower part. Bul in ather regions Haikou Formation
(s. 1.) is much thicker, generully over 100 meters, sometimes even more than 300 meters. I
usually rests upon the Devonian rocks of various times and may conformably underlie Zaige
Formation but maostly underlies the Middle Devonian Stringecephalus- bearing beds, such as Qujing
Formation or the beds corresponding tn (ujing Formation. Consequently the age and correlation of
the Middle Devonian Bethrinlepis- bearing beds in East Yunnan have been debated for a long time .

In this paper the attention i» mainly paid to the Bothriolepis- bearing beds of Cujing and
Wuding regions because of their abundance of fish fossils and well-developed stratigraphic
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sequences .

As to Qujing region, the Bnthrinlepis- bearing beds disconformably overlay the Lower Devonian
Xujiachong Formation and underlic the Upper Devoman ZFaige Formation. They are currently
snbdivided into three members ascendingly: Chuandong Formalion, Shangshuanghe Formation and
Haikou Formation (table 27, or Shangshuanghe Formation is merged into Haikou Formation because
of the similarity of the florae in these two members. However, the nommarine Haikon Formation
changes into the marine Qujing Formation from the western part to the eastern part in this region.
Almost all the components of the fish fauna and flora found from Haikou Formation in the westem
part do exist in Qujing Formation in the eastern part; the fishes and plants on the ome hand
alternately appear with marine invertebrates on the other in the layers. The fishes appearing in
Qujing Formation include the antiacchans Bothriclepis sinensis . Hunanolepis tieni . Xichonolepts
qujingensis. Microbruchius sinensis . the dipnoan Dorgshanodus gujingensis and the petalichthyid
Quasipetalichthys sp. Of them unly Microbrachius and Pongshanodus are not known from Haiknu
Formation (see table 20,

As to Wuding region, the so-called Haikou Formation (5. 1.0, which disconformably rests
npon the earty Emsian Pojiac Formation and is covered by Mesozeic rocks, is subdivided imta three
members ascendingly: Jiucheng Formation, Yuzidian Formation and Chahuaging Formation ( table
3). In this paper Chahnaging Formatiom is correlated to Qujing Formation because of the
resemblance of the Stringocephalus assemblages between these two formations, while Ynzidian
Formation is correlated te Chuandong Formationm + Shangshuanghe Formation of Qujing region
according to the similarity of their fish faunae. A stratum vorresponding to Jincheng Formation is
absent in Qnjing region.

With regard to the age of Yuzidian Formation amd Chuandong Formation + Shangshnanghe
Formalion, they are here referred ta Givetian as suggested by the so-called Haikou Formation in
Panxi, which lies abont 150 kilometers southwest o Qujing. There the “Haikou Formation”, which
yields antiarchans Xichonolepis qujingensis and Bothriolepis sp. and is here correlated to Ynzidian
Furmation in Wuding region or to Chuandong Formation + Shangshnanghe Formation im Qujing
region, nnderlies Qnjing Formation amd rests upon Nanpanjiang Formatiom. In Nanpanjiang
Formation occur brachiopods Bornhardtine unciteides, B. yunnanensis . Eoretictdoria maurer |
Acrothyris Twangsiensis amd A . nanpanjiongensis . Bornhardting is well knmownr in South China; its
members have been all found from Givetian so far and its lowermost limit is indicated by the early
Givetian conodomt Poly . ensensis .

Finally the age of Jiucheng Formatinn is here referred te Eifeliam on the basis of the fish fauna
(table 30 and the stratigraphic sequence. The fannma chiefly comsists of endemic brachythoracid
arthrodires. Of them Exwraspis 15 here proposed to be likely related to Buchanosteidae instead of
Phlyctaentidae according to the new found of a trapervid muchal plate ( umpublished), but in
comparison with the Lower Devonian buchanosteids. such as Buchannsteus and Kuichowlepis . this
gemus 18 large tn size and specialized im the protmdent posterior margin of the head shield and the

elongate postorbitat processes of the endocranium . Jiuchengia, a brachythoracid arthrodire with a
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long occipital region, is nol exacily known in fts relation to the known arthrodires owing 1o the ill
preservation. but the most known long occipital brachylhoracids do appear in the late Early
Devonian . Consequently there is possibility that the (wo forms. Exutespis and fiuchengio . occur in
the Early Devonian; nevertheless. the remain forms of Jiucheng Formalion, such as Holonema .
Xtangshutosteus, Livosteus and Yirosteus, suggesi the age to be the Middle Devonian. Considering
the siratigraphic sequence belween Jiucheng Formalion and Yuzidian Formation, the author prefers

the age of Jiucheng Formation Io be Eifelian.
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