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JLEEREAA MY, Btk 72 il X T U8 245 Bk K A 23 A Bt A B L LU TS TR,
MRAGRENASPRERZ A FFAETURE N . KIS USR5 RESK ZE
BERIRE FUZBEZEATRELEWESRE. XEHEEREPKERT XY
HEESERFWEE. HIGEEBE Gantarostraspis geni 72 Ja 18 311 ¥ w20 B i 55
BRAE A K IORES,1994) , 1 A SCHE B W TE Je 22 1L AR R 4R B R 45 PR IP 28 Neopetali-
chikys sp. (KT ZBEMARA T FREA ML, 1973) X _HEHE-HZHT
LR E KRR X R

BEMALSCRABN B AT AT BE Sanchaspis magalarostrata (L%,
1981) . Gantarostraspis geni(ﬂi'ﬂ}fl%, 1994)  E Z B 2 Eugaleaspis xujiachongensis (X %,
1975) . Pterogonaspis yuhaii (A8, 1992) .97 B F Szelepis sp. (XN EH,1979) . H 2 Neope-
talichthys sp. MUBH B 2 Yunnanolepis chii . Chuchinolepis gracilis % (& Z A AEE KT
i, k). Eb Perogonaspis SR EBRTFHE A . M Eugaleaspis . Szelepis . Yunnan-
olepis . Chuchinolepis FH)B MR FHREXMWAZ T ETHEF L HH S B A EiEH
Fo EmEENAR, BRAREES B RLE, C5METAE 11 MTR(LER D, HE
SHLEESH REMAZIN ETZHA TR A EWUN BT FEEH T

*1 SHLEXNMHELR"
Table 1 The stratigraphic and geographic distribution of huananaspids

ot T 1 H KT 0 R R e ] =
age specific name of huananaspids horizon locality
IE?fiﬁng j Wumengshanaspis cuntianensis Wang et Lan Qingmen Fm l Yiliang, Yunnan
Sanchaspis magalarostata Pan et Wang ; Xujiachong Fm Zhanyi, Yunnan
Gantarotraspis geni Wang et Wang )[ g:;:;};:‘;i:;‘m éh:;:}:;n\ u;":::an
Huananaspis wudingensis Liu | Posongehong Fm Wuding, Yunnan
Macrothyraspis longicornis Pan ' Posongehong Fm Guangnan, Yunnan
% A Qingmenaspis microculus Pan et Wang Posongchong Fm Zhaotung, Yunnan
Pragian Sangiaspis zhaotongensis Liu ’ Posongchong Fm Zhaotung, Yunnan
S. rostrata Lim | Pingyipu Fm Jianyou. Sichuan
Lungmenshanaspis kianyouensis P’ an et Wang ' Pingyipu Fm Jianyou. Sichuan
Sinoszechuanapis vanmenpaensis P” an et Wang Pingyipu Fen lianyou, Sichuan
Asiaspis expansa P’ an Nagaoling Fm Liujing, Guangxi
| Antiquesagittaspis cornata Liu ] Nagaoling Fm Liujing, Guangxi

D A RBARAB LM EETREEFARNMNTH LEBRNTE )NERAELFERRRN T
LI BRI 2 MR A Macrothyraspis 1 Sinossechuanaspis VAA R #2. ZXEF (NEF AN IEENTFELSTTF
BRMBERAI L, ERE—FHEN FXASER . UNRF. FETELETRATHMETHERIY L&
—EHRNEE A GAMNEF A EATHESYEESZFEHEAN AT RALARNARTREFESE. BT
HME B 6 Macrothvraspis Fll Sinoszechuanaspis 73 5 15 A5 8 0 & 6 69 4 i 81 8 B R Huananaspis M Lungmenshanaspis 1€ At
FFIE £ R Andk #E (KSR BT T Microholonaspis ¥ H Duyunolepidae Bt R ), RMEF L LT LR B EY . X
WHFREIEGETREEERN T ETPHEL.

D) PEFXE KRB Gumuaspis rostrata B L F K I W) 5248 H 13 A Huananaspidae BH( ER W% 1992) KT
ERWEF 94T EE. A Polybranchiaspiformes H EAXMGER . B TEPATIA. WA R~ T . Gunuaspis & A
Hig Polybranchiaspidae HPAHMEDN Laxaspis rostrata ( X E #F ,1975) , L EBE X RBYE L. rosrata XM Laxaspis 4
B B L. rostrora BT HPBFEESTEEL CIHBIHBRAA Gunuaspis WRIEBTIRE . BE— T EXERS &
KEFAR YR 42, Bl 5k B VL Laxaspis rostrata” 30 B IS HRIK BB — B E.
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ERFHRHEH, U EHERREN . E-WHASEEBERIEHER K Wumengshanaspis
cuntianensis, T EEG I FRLINHA(ELESE, 1984)  ERRI(ZHEXHBREN S
B MR TR, 1990) IR A B T T4 AR IE R A 3 Wik A R A B0 R T R 4ttt
B HEMGEEEMAZ ¢ ERASTROEEHERFTERSE. R 1 Fin, gm g
5% E AN B X FE=F Gantarostraspis BT R W, M 5 F B4 XS LW Sangiaspis
Lungmenshanaspis YEiF, BRIEGRA S E=ZHREFEHLE B BEH =EEmaLP
() Asiaspis 5 30 W20 H ) Huananaspis #1 2 83 #9850 HR @ 08 48 5 e b sl B K
BHYELATASHAEMHETAEENIE, OF EEMs T RS B2 ARE
WHE FEAEXPE MBI N ABEERLBY X EaE2HE X LEE
EEENL

REHE(1996)ERE REBHMET S, PEHATKEBH R DTN S 44,
BERHZHB T A Kueichowlepis F1 B X Sinoperalichthys 73 5 5 B X F I 5% 1 37 35 49
Buchanosteus'’ Fl Shearsbyaspis . (FEBREX T ER BRI EER, & HH ™
T W H Neoduyunaspis . Neoduyunaspis . Duyunolepis 1 Paraduyunaspis LA H B EFLEE S F KT
ETHEY SRXLZLURAMNANHEASFHE ARETFEPEFEHRALNETFTER
(Duyunolepidae), #EAEKIEZS HEHTEMBEN. BRI HHP Neodwyunaspis b, K&
P8 Duyunolepis Fl Paraduyunaspis 3 7|7 THSIEF K IFA B EFIHRA TN, AHFX
HAMS R AX T EAR ZARBS T 8K RAS MHEAN Y B AR
Bk (B8 K% ,1975). XTSI NEB TEHRITFHZ Lo R KA A LIERYE
CIRCE 20N

ZEFAMWKEA BARMFEREFUAZT B - HEENH, MABITS(1978)5R A
AR A A B R EFRIFANBE LRI A Euryspirifer paradoxus shujia-
pingensis VA 2~ 3 K Bk BB — 5\ F R B S 26 3 DNR Xl — w8 (LR
K%,1988,% 13), WMIRMEXRERGERENG BHAANREERSAA KB IBRESE
FHAB TR MR/ . BERELRR BIRETGERNBELSHRE A
H,o X BREZUE— BB RE A Z0 0 5 8% W M X duyunolepids- Kueichowlepis
EHASHERAR ERE. FX ERA B AR, duyunolepids- Kueichoulepis #18f H &
SHEMANEHHNRTR . G58%ES Kueichowlepis  Sinopetalichthys # 33 7 £ 38 K F
W.# Buchanosteus 1 Shearshyaspis 5145 £ & J %5 dehiscens % serotinus i 70 55 P9 M1 &F KL 4
FI RIS A e, B 3% duyunolepids- Kueichowlepis AW IAASRTH SN, B
ARE AR B T . B2 & duyunolepids- Kueichowlepis A EWHIE  HENV N & THRE

1) EEHF 98 HEB K 78 EMBALYBAT REKEHE R E Buchanosteus sp. LR KB T Bucha-
nosteus J& 1 )8 F Buchanosteidae B}, HABEFEAREL . AXHEF N BREA LR E Acinoepidac B 19— B F, I
1 % Jg B K48 K 48 ( Zhangmulepis yulinensis gen. et sp. nov.) .

The arthrodiran specimen discribed by Wang et al. (1998) as Buchanosteus sp. from the Lower Devonian { Lochkovian) Beijun-
tang Formation of Zhangmu, Yulin, Guangxi, South China actually does not belong to Buchanosteus , even Buchanosteidae, and their
reconstruction of this specimen does not conform with facts. This specimen is here considered to be a new form of Actinolepidae and

nominated as Zhangmulepis yulinensis gen. et sp. nov. after the locality.
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HH, XN HEGEENCANRERETSAHAS P EBHANR BB —I, X —
SEREHE PR AR, ARG R

2 EERPREFKK 255

2.1 HEMRBERZEHUSAE

XERENTPRER R TREZGEMAU L T RESFHRALTXBHE,
KTFXBMWERMIEE, REFO196)EFREY, HESH FEA=HER. K
— BRERZIIBOAT O (NEEGH,1973; B IL%,1978) , AR Z 9 P sb 4 (B T4
%,1978) , ERf A EIAANB THEERY. F-—MELRBHAH#T =2 . T LAFH
H EBTA M OH RSO, AR AR FRA R LIERH, M EEOEHAEH
R ZHEB XWBA,1978) . B=MEREK 54, K LR =FF 8 £ XA AR
BUOA-EEHBRERR EAERE MAHAEAREAGX G . BM& - h—, HHRZhiE
FA (BR¥8 K AE, 1988 R 0%, 1996) , BRFRZ AT rb Al (R EFH%,1994) , ER AL E, B8
S5FR=Z4SER - BREFVNERFRANRRAE, M-S IFE0EOIHTHLIE
R RABATR yE R .

AXHTRATZEAE _RMAN=E0FR, BAXETUAGAEARMN—MHE
BB R E, R Tt tt. XFAMXPaEAEN S5 FX 2, AT
TAAEXEH

 SERBERSAXTNEHNEEIASHFANXR. B TESR AR ERA
T e O 4249 30m 4L 7= 1 IR &2 1 5 30 M 80 Disphyllum cylindricum 1 Hunanophrentis aff .
zaphrentoides, MIER T REMzm KX FEMNB OIAMN FTPRESLHFAZT,H
BNERFOID)EMERACHBEZ TR HE S HFHAN PRI, EHES
RKWOUESE . ZBIEH — XA (1978) fy il 35 08t BT 2 25 A 0, 76 % b X K B2
WK UPE M DA B A R R E M, M7E R L AR N R LISk BRh H
FREBANEHAEEA. HREREXENHBE AR ™ 1 Stringocephalus £ N 115 4
EEEHY , XF-BOA¥ LOEYMads. HPEENHYILAH Protolepidodendron
scharyanum . Barrandeina sliandua | Lepidodendropsis obstilliformes LA ] Sycidum lagenarium % (&
BABTXMEA,1978,5179,90) ., ETHAA , BEERIT(AFELFHHE, RAFE
X RBAFRH R i O 4, {B/F Stringocephalus S Ml FH B HXEHRSWILA) ITE P %
Microbrachius sinensis (¥ 71 ,1984) . Bothriolepis sinensis . Hunanolepis tieni ( = F 4 % X B BA ,
1978, 51 79,81,90) . Xichonolepis qujingensis (Ritchie et al., 1992; 43 ) , M 3K Quasipetali-
chthys sp. (=P8 E F X W BA, 1978, T 81) FI B 8 3¢ Dongshanodus qujingensis ( T 5 H,
1984) . 7EX @I A B ,BR Microbrachius sinensis 1 Dongshanodus W T #i ¥ H s, £E B
RETHAFREWHX MO H S Bl ANENH S FHRHE R HRITE, EX
BEARER. AR 2 RIEBEOHASHAFHERRPRTAOE B, X6, il
YEME Y X LS R H At X, 38 N (AR T RO AR AL % bl B T RROE g 0
H,HAT A S A AR Z T R U 5y 2 B R DA A,
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®2 HERRDERAGHABUBEMSR
Table 2 The stratigraphic distribution of the fish fossils in the Middle Devonian of Qujing district, Yunnan

PRAESL
Middle Devonian
R
Givetian
EACE: LR | mndd
Chuandong Fm Shangshuanghe Fm ‘ Haikou Fm/Qujing Fm
K petalichthyids \ ‘
Eurvcaraspis incilis Liu * [
Quasipetalichthys haikouensis Liu *
S8 2 crossopterygians " |
Kenichthys campbelli Chang et Zhu *
Heimenia sp. \ * \
fiti #8 2% dipnoans “ ‘ “
Dongshanodus qujingensis Wang *
i B 26 antiarchs
Wudinolepis «f. W. weni Chang *?
Microbrachius qujingensts Pan *
Hunanolepis tieni P’ an et Tzeng ‘ *
Hunanolepis sp. * \
Dianolepis sp. ! *
Xichonolepis qujingensis P’ an et Wang * *
Bothriolepis tungseni Chang * ‘ *
B . sinensis Chii | *
B . »yunnanensis Liu \ *
Bothrolepis sp. l * ‘
FALATREBET A EB196D . 2 HH T IXMBA(1978) BT % (1978) BT (1980 TR M (1981)  RK %

(1996) .Liu (1991) I Ritchie et al. (1992) .

1) XFERAAY Hunanolepis T LA K Dianolepis - ¥ L% (1978) Pl i3k 38 Jo % WL M BT R I 0 . M B 3B R F A
HEEOHFEEENPRAKGEOHT O EELATHBUITRAKKE I R PETS  HERUNET+HH
BRIOFRAZHIKE YHZHEEE KM H LM MEBFE 11 WS R FERAMNETHN
X H 239 Hunanolepis sp. ¥ Bothriolepis sp. . R /5 KA Hunanolepis B2 B B5 FHFA B Ry .

F—AHEELEELTR, ZHER 17T LEYRE KNANBEOH.™E Dianolepis sp. Bothriolepis sinen-
sis ,iX J& Dianolepis T i [< L Sh gt — 0 % .

2) X F Xichonlepis qujingensis #J 2 {7 FIF= . Ritchie et al. (1992) % F 3t 1 ¥ ¥ K1 X T % H Sinolepidae £ & HF
KA EMICIR T Yichonlepis qujingensis 017/ Mt T H IS X AT R K EE EFARRE BEORKGULEREN
HEEMHBEH R G (B Richie FIAKNFE LRSOEAEHRTEHEOIH NWEAHHO. X EAEHRIR
MBHEE] . FBEEFD. KRB AL G X RS Dongshanodus qujingensis ( T HR ¥ ,1981); £ F 8§ #
RKOWMtrA MELBEOH SENRAZHMEZHAESIANERA EXRTHREZAEZ LN EE %,
1973) . BT W, Xichonolepis qujingensis BB R FFA L EH DA A hFg .

3) Eurycaraspis incilis (8 9k ) bn A il A 2 WL, M PR OH (T A S S8 (Lu, 191) . E&#&IE
MRNZEEHE_XWAMNTFRHE FREE. fGHWRKSEEELE (P IRLM—-RUAHER CRREE =
KB\ BN ERATAHTITHREMNE - EHE 0 ERTNM RO KB AL G F. R Eurvcaraspis IRIETE—E IR
& Bothriolepis tungseni ¥ Xichonolepis qujingensis (R HI B 1T H K (Liu, 1991). BETLUHE, S _XMAN TR EER
Eurvearaspis %17 . B A Eurvcaraspis EMZ AT A1 M P X EP AR ZE D | Eurycaraspis B R BT WP 2%
MRFEARSRGETHENZ R REMHFRRATUR G LG RELEP R A IRITYTHERE NE. WE
BREEME FESIRWIESS, 198D KR WA E 7% OHREP A 98 F BT 8 7 89 % 5 2 Kunmingolepis F1
Yangaspis LT tERIEH AT RER N A O H ™G MW Quasipetalichthys , AR T TR LKL FMEAR.

4) RF Bothriolepis chuandongensis M B . shuanghenensis . XBI TR E N F BV W T =4 % XM (1978) i #h
AR ED AR T THFRAM AR HEeSRWENEYHR ARE? ARARKEE R Bothriolepis sp. . 1L
mERAEH B A
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22 KEMRAERAZEHWSEE

AXFHRRERXPRELFFEZB X BEAFHAZ FRRELHZE. NEHS
QIT)FRZ AT XA, AMiTM A HEARFERETE —L, E#sEk. L
bR RER;TZ0N FRERBRIMKX, 20 102 AR Z hEaFRAA, 2 HFEK,
TERAFERWE, LB AXTEEROEILE,1978) . ¥EARBEABHLY N EBFHNED
HoMFxLEREARGHERE BEGHN SKEFHMNARFHHE. REFR
KRFHRFLARZT,EL 100m, KA X TE.RE, ™ Emanuella transversa . Atrypa
desquamata J Stringocephalus sp. FM RO (BILE,1978; X FH,1978). MR FHR
AR B 2 1A B R BE 45 B, LT &% Wudinolepis J2 7E i 35 #1 X 191§ 1 4l h i
AHI, R AR, BT, R (1984)% & Wudinolepis F1777 B 2519 BB 4 TUE E 4 i
X, EMBRY LB AERN S CRTOROAIRMRA, F A ENAIEFERE. (=
B DX TR KU (1994) %575 ML Ut . B E R SF (1995) . 2K 8 % (1996 ) ) 4 . i
PRI R U 90, 31 15 Bl o 0 5 L R L

ANRIRABREMXPRALE =M HFE, B T EAARA AFaHREY
b R BA B SRR B ERR) RISRJE B A (H M AR R IEH B ) o

%3 BEEMEXDPRAGHEGUREMNSH

Table 3 The stratigraphic distribution of the fish fossils in the Middle Devonian of Wuding district, Yunnan

| R B
Middle Devonian

IR e

Eifelian Givetian

15 3% H & FmH FEEH
l Jiucheng Fm Yuzidian Fm Chahuaqing Fm

T H 2 arthrodires I
Exutaspis megista Liu et Wang

Jiuchengia longoccipita Wang et Wang

Yinosteus major Wang et Wang
Holonema sp.

Xiangshuiosteus wui Wang

* % 4 % %

Livosteus sinensis Wang
9 H 2 antiarchs
Wudinolepis weni Chang

»*

Bothriolepis tungseni Chang
B . sinensis Chii

Xichonolepis qujingensis P' an et Wang

* b %

Dianolepis liui Chang
Hunanolepis tieni P’ an et Tzeng \

»

2 petalichthyids
Eurycaraspis incilis Liu \
K85 0 5 crossopterygians ‘

Thursius wudingensis Fan | * ’

o EAPELOREERBETIES  EHM(1973,1981) BT F(1978) B HFHR(1978) . TR W% (1995) KB %
(1996)  E R #(1996) . BREFHEICRPREA Wudinolepis JZ7™ Bothriolepis sp. ., ¥ KW IRE Wudinolepis B2 T 4 F F
Dianolepis fivi - X P M #E 5 S Z B ERBE 1995 MNNEH (199D PR BHHIFHMBERIPRERB EIF
B, HETLIGH .
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2.3 REMXSEHBEMRDERAGHMEI L

# LA Stringocephalus 1 MR W B8 # X 09 55 46 & AL 7E 2 (v b ny 55 o 0 b X B il o
AMY, HRS\OHADKEHEY. HENGZEF B armd S i e 558
e FEEMFATRE AL RS EEN L XU H M A Y EAGTH + gFiR 4. 5. X
MR BWES R, X EREYSMKFERER,H AN ELERT ™ Strigocephalus HWEZ T .

AXFkATHHAS EXTH + FRAX L, XHERUEM EFRAE . Z20H WS E
B, OH— R FaHMERAYTRE I Eurvcaraspis incilis ; E _ R BAKGHEE., 56
FRAMA—H FHNACEURAR P F FASEENMHEE, BUR 2 /K3 Fixn, &
FRARAHN T HEAGTIFIHRZ FAFE4 XEAEHEBLZ FTEERIL B A
M"Y Heimenia(WTFH) . XNMEWNBERG LA AV EYHZFFZIAAFFA S IHRA
WL ERMHE. KEKRMKREBERERETFRAMIBIRA Y™ Wudinolepis weni (=
MESE XM, 1978: ZB EHET 7 )5,1990) , %K T F WA ™ Heimenia sp. . X &
TE 6 o A B8 1 DR I A 300 o 1 2 R TE AL M) O R R B U AR CR 8% 1996) . X B A
WIMMAEB R ZFNR . HEFWY Wudinolepis BIEE T EMZ BN RE(EBE,
1988 ; KA %, 1996) . Il Heimenia TER AN Z M T HALHAFHZ TR B OH (ERMW,
1986). R KMBAEIHRA M AL AR E 3).BR Wudinolepis 5b, B §i 0 A H) H  7 H 2K,
REFHRG SRR TFRH . Hie, IS AR TR A, i X sk I
PR B TTAR . 36 Tk b DX R A T R LG (8] BB JS LR LB AR e il
— 1 E .

HETFER EHEANNRESHAHRX P REAENATLRE . B LW FAKRES
AN E O/ iE B FEAMY EXUTH + WA, MIAMAEd F X gk (L
%4).

24 AFEPRAZSEENHRK

45 Ll AR K P AR MR R &R, R A B TR e o 0T LS AT
WA HMAAMKLEFH=ZERZMHY A A HEFBRIREH A Stringoce
phalus FFBH/R . XHE REITIEW KA B T AR ST H + FiHL R IHA .

2,41 fFEMAKERUATH + iR HE 8L

mE2MEIFM~A.EFELUR DA + FRAF GG 1087, Kb LRl
Z T LA/ 4 Bl Bothriolepis tungsenis . B . sinensis . Hunanolepis tieni . Xichonolepis qujing-
ensis . Dianolepis liui - T£3X 5 Fi A {b G 4, BR Bothriolepis it RHEBSN . RE L I EHHLIX
BR. MEMPRZTZE UMM B TR Hunanolepis tieni Fll Bothriolepis sinensis , HE
F i mE Bk S AT AR ORI (B SRRE) (BB ITSF L 1978) . R R BUM M Bk i
4, i Bk H i EE SR L F & Stringocephalus W FHHZ T, B 56 FAAX L. HE
BEE A SEARMEOHEMR I RUEE & . FEFESRIE.

THREESHAR PSS L a.

R Wudinolepis of . W. weni, HII T C 28 £ B il 55 2F I 40 1 b5 A 09 45 E % 3 i
. AT ANRENE—FIHEEEHRANR -TE ARBEESFD FRANIRE
ARHEEZH . HNSaENRMAEFAEE.

*%F Heimenia XRERFEGHRE I - P REAREERE. EHTRIRE» TR
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W BT A Verdalen Member, 5 H A4 19 1 5 T B A W H 2 Wideaspis , T B % Herasmius .
Homosteus & buchanosteids % (Mark-Kurik,1991) ., 03 % Verdalen Member ST HE M & &
B AGANRKAERESRNOE A RFRITFARBN Y, B NS HEH>
5 Buchanosteus #83f T J& T Buchanosteidae Bt I 4L A1 . M E B RG , Heimenia W) % B F Bac
Bun Suite 4 , WA W AAN G P EM B LMY, W H A, I F Polybranchiaspis |
Yunnanolepis . Chuchinolepis % 4k 1 (Thanh and Janvier, 1987,1990). ZT# ¥ H,EFH
HZHT Heimenia B XM TEHANL G OEL BEHFARMHTER L ABOHER
9,1986) , EARILKEOHAN THFAZT , KBEHYER M E XM REVEF &
FWARKH, RS SETRHAX K, LLEBA™ Bk A Bothriolepis sp. KLY Lepi-
dodendronpsis cf. L. orborescens M JE 2 Schizophoria striatula, 8 EFIARTLUEH , EH K
LN Heimenia B Z MR . RENMERF AR EEYHE L ABBAE5ETF
AR AT AR TR . Hit, P EEBE Heimenia I 20 T B IR A i, 1 H (6] 4
XFTraFaHas XA + FRAMIT .

XF Thursius 1 Kenichthys , — 3% ¥ J8 5. 8 1 25 Osteolepidae &, 53X MR 42 04 A & K,
HYPREME—BL, Kenichthys (X RZ T E WA, M Thursius 7L EXFI 3 F (1K) b X &
BTXERELERN . ZETHA, BRI URTETEA.

Eurycaraspis incilis (IR P @) R T RELNFRAGH X EEZMMELRE?2
THEAES), EARAXE XGRS, KL EFEEMMEREATAHAKEBRRIX A
MEkP, BERAXMEAEMNNHENEERFE . Eurycaraspis Fl Quasipetalichthys 7 Qua-
sipetalichthyidae {X{ & B ™ > & (Liu, 1991). Quasipetalichthys 5+ | Z , A2 TR B®E O,
BRATFUNEOE GSHFARNTEE RPN ABIGH ., Young(1993b) 3 5% 14 §¢
RHOEURBRRIR. AT FEAFZAERGERERTIER (A Ivanoy) I L2 W
I PE TN AR, S EK Eurycaraspis TR AT . ERFAE B PR iiH &
AT AR Taldysay . ZH M =B 2B A Stegolepis F Asterolepis . T i R 18 1+ R it
MEVHAZESEATENA(= EDUTH + 8 04H) WY BEESE & MHE (R8s,
1988, 71 279), ¥ A Protolepidodendron scharynum . Barrandeina duslian | B . siriata | Prolop-
teridium sp . , Prelepidodendropsis radezenkai | * Drepanophycus” spinesus . Colpoderylon sp. % . A
M R AR B T R B AE NP EMRAKMNRBET %, mARR PR
AUt TR FEE A ST ETRER TR - M4,

X T Bothriolepis , X MREIERRZ L HHE2 ELAXDPRELN. TEEKY
HU AR AR EAA, IMBFEEPEZ W R Lo XL R B Z P rpdi. 4k
HE WX S Bothriolepis 0] Ganja AP EE RN T EHEPIZ )5 (Blieck et al., 1988), 1R iE
Young(1993a) ¥4t i+, FE AR X FLAR (L FERI 1R %1 PG 2 F1 I K FI ) Bothriolepis 13 ™ h &
NABTEHERESFHR. 2B THUEYTIREW varcus E asymmetricus TWEN . RENBRE
i, Br i e EE /. B Bothriolepis 28 iR A DB IR AN S, AR ISt E
HtE AL, B2, HAEjET A R Bothriolepis B BRAKZ LA 4 F I A varcus . FEEK
Bothriolepis 1 )27 T £k Al e B 1K, AR DR TE Stringocephalus JZZTF .

XEIMEERENE Bothriolepis sinensis 1 B . yunnanensis , JUH: =Bl & , 7F Ht B4R 45 &
FHEHAEARMROREARBED PGS QR AR . XA Fh a9 &k



60 wOF K 3 Y ¥ H 40 %

FRORERMPHR,MEXEESAPET RRA, Wik, K27 HKERRA Lo
BRERGEI ., B TXB AP, 8512 Bothriolepis sinensis , B EPEBRF Z WM B,
HEEMNEAESEREEAFMXWEEARALED EEEXTRIFNTEEEAGEH
BE. HiL, AXBERMLSIH, BHAEREEKRE.

U Esmia SR, XS Mata R RE Hemenia WESMCFE N RREM BE
FEERBRAES HAEERALOERAMHHNEZRIE, ZBHABRAZRETHRA
i, AR S EFaHARYS, YA SFRA + EXUTHMEY, MERKRTRELAS,
BRiFr AL TR AE S FRAM, HPE Eurycaraspis 1 Bothriolepis T 5 , il 17 T % 4
¥eH, X X F Thursivs F1 Kenichthys R UL HIE N EZEE N, o, AEZRK—THEK
BAHCEEAY A FaAMFERA + EXHAMCHatahHERL THESY
T L A/ AL BRIE R B YT RS, XS E o T R A KB FRHMFRA +
EXUR A R EEREZ —

REFTELZRNERMAATIRENERL. HbRBARFENWPFR AL, FRAH
AR SEIE R (R 125 ,1991,1994) , R B IR E M FRAM N BT RES KN ARH
B, S AEEE  ARBRINXEFMREW M F X (XHETFER AhfmE4EL—H
HAam KE = A A (R E,1991), 80 L2 FERBREHET KBS, LEFRAR
fam =g #N(E E,1994) . EEM - TEEEEKRRT, AR PRELT
g TRE(WEFERI) WX, MK ERA, WRBRINKAE S 8 AT IHRA,
THHIBEIHNRABERSEAXR BN,

B RERE RS A RERTE Sringocephalus 2T, M —BER T XKL RH¥ Strin-
gocephalus AT ZERIH L IE/RHr. RMEB XEEHEHKKEEXMAN, FEB
Stringocephalus (¥ 53 i #1 24 F F ¥ & ensensis & W Hf E hermanni-cristatus 1 (£ K%,
1988) . HIMEW WIH A LEHERE Stringocephalus F i 89302 1B T H A58, i i 8 2L K15
RiE. BERBHEAMX Stringocephalus Z T W& b2, UL DUR 4 R UL, X 4H B /= #
IR E RS Y (BRAR KB Stringocephalus 58) S5 O A/MHAMEFHE(ZHEREZ
X#MIBA ,1978) . [FbfT ZA =M T A, WA (191 RIEHH ) Ieriodus retrodepressus F I .
aff. I. expansus 5EKMXTH., A R BHAR R CFE/R B £ 8 (B E B 5%, 1994) K Pa-
ramoelleritia sp. 1A} %8 % W F R BT — LI /R ;i BRI E) R Leriodus difficilis |
1. brevis Fi 1. cf. I. alternatus WIAN R XA E 4R . MIEEREEHBIMN TR, LR
EAahERTEN LMK AIIE lenodus expansus . I . brevis i I. difficilis , ¥ 7= F W4 JI| J&
T X B R3S I (REST K%, 1988) . ik, A X ERELREMNER,

REHF—H R FAH(EFERH + ESGTH) AR, MEETREMNE, & m
B IR HE 4, 75 Bothriolepis sp. Fl Xichonolepis qujingensis Ffafb i ,(HiZX F @2
NTHFAZT AEEEMEK T2 E04H MY 56 TFAHMTRA + EXUTH
. M KE(NS)M R T ERIARERTHERITAHAMN S B B2 2. Eoreticularia mau-
reri . Bornhardtina uncitoides , B . yunnanensis . Acrothyris kwangsiensis . A. nanpanjiangensis , 3f 1
# Bornhardtina WA RITANEEHFH. EREBCELSETENBELXN, #—2
SR A 7E P E Bornhardtina {UFR T H 4R, I HLAE“ = 5 4% b 7R (9 04 B+ B 390 (Js 3C T BE
EiR, LS A BERH, 5 F3F) ] LRI Y Bornhardtina F Stringocephalus Wi ™4k A # 7 (1% 1
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55,1988, 70 264; K 1), HESBZF(F L, 147) HEH 80 FRAHREFREH XK
Bornhardtina 7] T Z SLIE/RB P ER, M HE S “BE VT KA B W REES 2 X L LIER B
XHAMELVREAMERETWEMETHPENREKEN, HEFHBRRM S, BHRAIAH
Z5h Bornhardtina ¥ 7= FESRE M LA XS M B (/] b, 3T 140) . J AN FREH(F £, T
165) FR R XGFEA (] L, 5 126) , 30 H 4511, T EXS 8 4H + Bornhardtina B 5t Z —
B B . yunnanensis B} 2RI RITH 7 F. M EREMEREBE, ERBANGEAKT
HERT ERSEHMARSHA TG Poly. ensensis ([F) L, BT 240) . 1 J5 — F & WL W) R
KB R TEE N Bornhardtina M T BB, Z5 L B A R, N B RITH I BERE 20 XF L 3L FE
R REXFMHEL SRS EEFEEGE. B2t IEEBE—MEW . B
TAMER A ELEFERER MAKEHEO04A”. AT, AFRHAMNFHA + EX
WHAMNANEERS . M Z, a2t XMFAZ T IR ERBNEOH R
WY EERY .

2.4.2 [HBAMR

B3RP fmib A BRI A ERITE 78 6 7 (% 3), HHBR Wudinolepis i B 2
ShVHAWMAERTHE BEE-MUERTRELNENAH. it SAZNE
R, T EHZE—BHIT 0.

HERXT Wudinolepis , B RIFF W. weni FIERA , I D E 7R E AR (Wadi-
nolepidae ) (3K M5 ,1965) . B TF A Wudinolepis MEEZ B HRE AN RERTRE
BB /N R B (RS K%, 1988 R F ,1996) , UL, Wudinolepis H Bl T LA#4 5 8>
HWHARE. BVEBL. TEHEOIR) YA REHIET AR EFEAN Hosienolepis FIl A
REAF, HGHK(1984) % T Hosienolepis 5 Microbrachius 2 18] A B B LRI 4R, B 8]
Hosienolepis I ZHNL B 15 F . KB (Zhu, 1996) 1A K Wudinolepis . Hosienolepis 1 Microbra-
chius I 41 B R R 28 1 — N 28 8¥, BT Z 8] 9 R 58 % R N [ Wudinolepis ( Hosienolepis + Micro-
brachius) |, L R HE R E AR L LA 3 Na. HF Microbrachius & WA, B B
M. dicki 7% 94825, K7 445 M ) (Denison, 1978) ;5 — % M. sinensis W W F 35 25 Bk
gl (Bi,1984), £F Wudinolepis | Hosienolepis XENMHEMXE, KEMNERET
Microbrachius 15, KEf RN EHE AT AN HMAL AR E. BR, FRAKNITERHK
B4 € Wudinolepis BT FRAE 2 SF M 4 5 (HI3R 4 X L AR B A AT RE A9

Exutaspis X 1~ J@ B 5L BF 5 A Phlyctaeniidae #t , (KIERFF A HLF NE BB E R
B HEEATHRNEEF,1981), FRAEAXEEERTHE —ZARI—FF It
AREECKRT) REESMK/NTLUMER BXNBE—F E. megista AR K. &
B A AT, I, Exutaspis 25 M Phlyctaeniidae P HERR , 1 40 T B9 25, "\l BEJR
Buchanosteidae } , 3 5 Z% B #T , AE ML FFEJE IE . 5 Buchanosteidae ) 1T M 51 Buchanos-
teus F1 Kueichowlepis ¥ tt., Exutaspis (KTE K, AR KBH R —HEH =1 KRB %R
o TR O R AR R A T 5 R O R S BE S S IR B R R T 1 S Ry R A . B
M, Exucaspis HIR M3 37 #8 8 Buchanosteus F Kueichowlepis . 3R ¥k

Jiuchengia 3X 1~ J& B L B I3 AKLE Bl (Coccosteidae) ( £ A I %, 1983) , {H ifT 5k T R
2 (1995) F R E (1996) B LA L X K MIA KN 5 euleptaspids #iL. FE K Jiuchengia 5
K#L X B euleptaspids . Taemasosteus F Tityosteus B A HE B = H L PEMF TR E
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(RFF .M Jiuchengia WA AR A ZEHE AR AP EF R RELLFRFAFRE, XHRHEB
T Jiuchengia SUA EWHEHE DBV RKL KX NFFAES, BA H M E £ ¥ iE 0T 57 F
. MEKEKAETHEEPHE—KEEH, B0 Goodradigbeeon | Arenipiscis , Homosteus , £
ERH AR Livosteus , L H B H K B9 FL X (White, 1978; Denison, 1978; Young, 1981) .
A5 R TR B (1983) 18 BRI E I5UE | Jiuchengia BH BFE KWW I, Hi kA AK
BT AMETHE EEBRERPYRAAKBAFEY F#HEF. £17HE
FZA-REFOEYHFAMES R ZE L BRIAEY X B iRk, O 7EY X #30H 8
. FFLL Jiuchengia WX M H IR XM B AL MMM BB E . R AKBFLEE# T
IE, W EFRERBAAKBAZAIFEL KBAWBEZENEY R 5E8FE K T5.
B Jiuchengia 5 euleptaspids X R REL AU ZHEMN. BR AKX MY
HRWE LD g BN

Yinosteus & Heterosteidae Bl PR FZRLFW I NEZ—. BB INBF M Heramius
T HUL R DL /RB A Verdalen Member, BF U IR B EF . B — @ Heterosteus W] 43 15 &2
I7 U0 % i i X AR S R R L R UG 2 DR AR B Wijde Bay #H  HLBT By L3E /R 2
B 4E R (Denison, 1978) .

Holonema &— i Z W MFr &, G529 10 8, Kt R B LR B H A
B, HF 4R £ (Denison, 1978) -

Xiangshuiosteus X B E VI AN SR EALEHIE HMURBANE AL &F
Xiangshuiosteus B 9 K (AT AH FMIAEIRE 0 FF(ER W% ,1992) . BAR— B =
MEAE B R IE TR, (B FISN1E 5L 2 A K, Ak & R Millerosteus
HeAor g e 8L B B (Stensio , 1963, Fig. 744) , M Coccosteus cuspidatus d H B NMEHE S
B B BT A o 0] 4 FF R B B SRS 43 FF (Miles and Westoll, 1968) , 28Iy 16 0 th F2 46 T
Pholidosteidae F 1 # Tapinosteus (Denison, 1978, Fig. 64c). BE M A INHA Xiangshuiosteus
BTHEGHEEZEEGERBEA K. NEARXD K, P BRI .

Livosteus R B AR R THEENBR, AR . HEBAM L. grandis ﬁﬂ:}:fﬁ?
WA P IRES, L. sinensis W A EH X Ff, LA B HIRA -

kel LIE S FiAR T EHEER Holonema 1 Livosteus M IRE N, HAHB YN TR
E UL ERR LA - EMEE. BEXRFE ., Exwtaspis 1 Jiuchengia 7E45rE £ B R T]
BE 7 7 5 R B BHAY Buchanosteidae F1 euleptaspids X tb , (H 240 b i Br s B9 H x4 HE o6 &
AT SR K ; Yinosteus (Heterosteidae) i ¥ 1 Hr H 2 5 44589 ; 1l Holonema \ Xiangshuios-
teus Fl Livosteus W AR Frhie At NGB EE MM EZFEIE, K UANHBADY
aHACET BE N IE R AR TREHE R

B HERPRASE, BRABRAES TRUZHBHANXR ., N EHFF(1973) K
ME(19960) A —E REZAR BREMBIIAXENETEZREARF-FES AL
AR . T8z rE 102 3 5 BA % L% (1978) FIEX 75 3R (1978) FAE B E M X KL R
ER IAAMNTEEMASYRBZEZ PEHOn WAEDE, SIHBRHAZ EA BREA®
(BERINNBAEBERR (102 MBI H). FEINERMBX T EHFEPRAE
SFHEEMEL FHNEEEARLIIAXEZEEA—F . PREAKF L LAGEEEHHAZ L
(ZEEMRET ™ R,1990), Htk, £ R EH X TRAR S il &5 Z 8] £ 78 T FR (8] iy 2
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T ATHER . X R ERUE X T R G0 AT BE R K R B0 2 DU HERY B IR JE L M AL Y
I EE , KEUBL K duyunolepids- Kueichowlepis T3S 2 4 I HA R 1 )2
RFEL EiER ERTPREL T BB HLIIER 4.

4 AFPRAZKMWEXLL
Table 4 The correlation of the Middle Devonian Strata of East Yulman

T HHK biken
) East Yunnan Central Hunan
|
J | R® | =] i Bk
Qujmg Wuding Kunming Panxi Tiaomajian
— — : .
iR I T ’
wi |
#H { . Efd r w4 B4 B
Upper ).| Zaige Fm } | J | Zaige Fm Yidade Fm Shetiangian Fm
. ! Frasnian
Devanian ! J
~ S S
wWam
e G 37 e i 25 41 BT 4
r ( /Hﬂﬁﬁﬂ Chahuaqing Fm ( Haikou Fm ( Qujing Fm Qizigiao Fm
Ha | Qujing FmA ‘
ST ‘ | [ |
Fegid Givetian S SRES J J “HEMZH + |
(LK i Bk 15 i 2
Devonian | | “Haikou Fm" + ‘ Tiaomajian Fm

Nanpanjiang Fm

Yuzidian Fm
ERCE:|
Chuandong Fm

S h E ’ 4 1 |
Eifelian Jiucheng Fm
ﬂ_ww__ N
I r—*J*J*i J ( -
wHWE \

Emsian |
Pojon P | ‘ ( ( J {
|

Middle Qhangshuanghe Fm t T

Lower

Devanian' ﬁiﬁl‘u &

glegeman Xujiachong Fm } Pwngchong Fm |

3 iS4t

D REAWBLOEEN RO XM, P EEA G5, 024 5 b it 28 i 85 R
Shor R E RN B A (AR RE)ERMER T 280 HE X R BRI TR
WA Z, B A I E N B LLFE T 2 B (BT, % % Zod A B R UL BB T S5 1 R b
XXt et Taa2d A EEHeRE B RCEEEIHEMEERDYE]
RGBT BUR R AIE & R B AT . BT LU, A SCRT 4R g bk & 2 5 B £ R0 %
L HBER KREUES.



64 I - S/ B 7/ B 40 ¥

2) BT RAGE R F s a9 R XS L T F A OSSR 1985 4R 1 B L, BO A L 4%
B, F Sk il CFIRE A SRR A X E . DUt R X IR B BRR K BUM X S
HARKUEHRAR. ZETYRRRMASGHFRIPHAMN L, 2 ZUERERMA S F R
BAE RFESLTBEOEE, NTTIEG R HZ M fEiHd & . B8 duyunolepids- Kueichowlepis
b AAGHERMFRITAMNRELRCAMARBR, XM adad a2 g%
R, BE 3 A RE 3R A A A e B

3) HAMaHEERAAERTHEE MR TENLMEK R, 8RR
h-sa FHERBAMHRBAMAEE CEZRANRSREAMECE. S8F5EEN
EHMERASEES PEREMNXR  ACANIBEANS LIRS ZHS TR
BB 2 ) W] 68 1 7E U RR A i -

4) AR XM NTERSRXEOH SMEHAMERR, NEY THFE
PR AL G 8B SRR X R OE DA M RO R T — N R . A, ol
HHXMEOHAMGLEMEOHE FYRRFEBAZT ZMRBMY. MEKHM
X SR EFRIB R T W AR F & Stringocephalus /22T £ 2 v B WK T d5 & 3
B CT4H .

5) AN K Stringocephalus EZ FHI & EE i X M FERA + EIUTH K€
X ) F ) IER DA ME RIS B R AR KRB Y . R EE X o
WEMREXAE XS AEN A, A XS aRZM R EERS. X1
IR ST & B 2 28 Bornhardting 188 3 5, A HATH AT B # Bornhard-
tina Y17 A H AR B, ) an b E 05 AR 8B T Bosw b X R FE AR LR A T AR o7 AT B
B S EARRBEAMKEGEY, W HGEMHR Bonhardtina H B & B &1L H
7+F B. yunnanensis , 16T, R YEA MG EE A R L= S 4R R B E AL & Poly. ensen-

SIS -

Hif AXRXEIBRFIPHEFECE RSN ALPRBEE L TR, ZER 5, REKTH
W REXFFAFER(A ano ) T AF AN LB EEHRAFRB S EENNLT 2
P HRPFEHEIHOPLPHARFEIAATFTLTEFRAF, At A EHMHEMN
A B R

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

LIU Yu-Hai
( Institute of Vertebrate Paleontology and Paleoanthropology . Chinese Academy of Sciences Beijing  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 Formation, Xitun Formation, Gujiatun Formation and Xujiachong Formation, and the last
formation was traditionally considered to conformably underlie the Middle Devonian strata. However,
the author put forward a proposal in 1985 that Xujiachong 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 the increase of the discovery of the fish fossils.
Up to now, the fishes found from this formation include huananaspid galeaspids Sanchaspis
magolarostrata and Gantarostraspis geni; eugaleaspid galeaspids Fugaleaspis xujiachongensis and
Ptergonaspis yuhaii; arthrodire Szelepis sp.; petalichthyid Neopetalichthys sp. and antiarchs
Yunnanolepis chii and Chuchinolepis gracilis. Among the forms listed above the most significant in
biostratigraphic correlation are the huananaspids and Neopetalichthys, for the others, except
Pterogonaspis 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 Neopetalichthys, as it was
originally found from Pingyipu Formation of Sichuan, it should be taken as an evidence of the
correlation of Xujiachong Formation to Pingyipu Formation.

As for huananaspids, Huananaspiformes is an endemic order of Galeaspida in South China,
which in this paper there are 11 genera to be referred to (table 1). With the exception of
Wumengshanaspis from the early Middle Devonian, all the genera occur in the Lower Devonian,
known from Xujiachong Formation and Posongchong Formation of Yunnan Province, from Pingyipu
Formation of Sichuan Province and from Nagaoling Formation of Guangxi Province. In the current
literatures the last three formations are considered to correlate with each other and are dated as
Siegenian or Pragian. Now that Xujiachong Formation shares Gantarostraspis and Neopetalichthys
with Posongchong and Pingyipu formations respectively, it should correlate to these two formations
and Nagaoling Formation in addition. Thus, on the basis of the available information 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 so-called Bothriolepis- bearing beds widely spread in East Yunnan and
were traditionally named as Haikou Formation (s. 1.). In fact the Haikou Formation (s. s.) in
Kunming region, including the type locality Haikou nearby Kunming City, is usually about 10
meters in thickness, consisting of sandstone and shale. It rests upon pre-Devonian rocks and
conformably underlies Zaige Formation yielding early Late Devonian corals Disphyllum cylindricum
and Hunanophrentis aff. H. zaphrentoides in its lower part. But in other regions Haikou Formation
(s. 1.) is much thicker, generally over 100 meters, sometimes even more than 500 meters. It
usually rests upon the Devonian rocks of various times and may conformably underlie Zaige
Formation but mostly underlies the Middle Devonian Stringocephalus- bearing beds, such as Qujing
Formation or the beds corresponding to Qujing Formation. Consequently the age and correlation of
the Middle Devonian Bothriolepis- bearing beds in East Yunnan have been debated for a long time .

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

As to Qujing region, the Bothriolepis-bearing beds disconformably overlay the Lower Devonian
Xujiachong Formation and underlie the Upper Devonian Zaige Formation. They are currently
subdivided into three members ascendingly: Chuandong Formation, Shangshuanghe Formation and
Haikou Formation (table 2) ., or Shangshuanghe Formation is merged into Haikou Formation because
of the similarity of the florae in these two members. However, the nonmarine Haikou 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 western
part do exist in Qujing Formation in the eastern part; the fishes and plants on the one hand
alternately appear with marine invertebrates on the other in the layers. The fishes appearing in
Qujing Formation include the antiarchans Bothriolepis sinensis, Hunanolepis tieni, Xichonolepis
qujingensis, Microbrachius sinensis, the dipnoan Dongshanodus qujingensis and the petalichthyid
Quasipetalichthys sp. Of them only Microbrachius and Dongshanodus are not known from Haikou
Formation (see table 2) .

As to Wuding region, the so-called Haikou Formation (s. 1.), which disconformably rests
upon the early Emsian Pojiao Formation and is covered by Mesozoic rocks, is subdivided into three
members ascendingly: Jiucheng Formation, Yuzidian Formation and Chahuaqing Formation ( table
3). In this paper Chahuaqing Formation is correlated to Qujing Formation because of the
resemblance of the Stringocephalus assemblages between these two formations, while Yuzidian
Formation is correlated to Chuandong Formation + Shangshuanghe Formation of Qujing region
according to the similarity of their fish faunae. A stratum corresponding to Jiucheng Formation is
absent in Qujing region .

With regard to the age of Yuzidian Formation and Chuandong Formation + Shangshuanghe
Formation, thev are here referred to Givetian as suggested by the so-called Haikou Formation in
Panxi, which lies about 150 kilometers southwest to Qujing. There the *Haikou Formation™, which
vields antiarchans Xichonolepis qujingensis and Bothriolepis sp. and is here correlated to Yuzidian
Formation in Wuding region or to Chuandong Formation + Shangshuanghe Formation in Qujing
region, underlies Qujing Formation and rests upon Nanpanjiang Formation. In Nanpanjiang
Formation occur brachiopods Bornhardtina uncitoides, B. yunnanensis. Foreticularia maureri .
Acrothyris kwangsiensis and A . nanpanjiangensis . Bornhardtina is well known in South China; its
members have been all found from Givetian so far and its lowermost limit is indicated by the early
Givetian conodont Poly . ensensis .

Finally the age of Jiucheng Formation is here referred to Eifelian on the basis of the fish fauna
(table 3) and the stratigraphic sequence. The fauna chiefly consists of endemic brachythoracid
arthrodires. Of them Exutaspis is here proposed to be likely related to Buchanosteidae instead of
Phlvctaeniidae according to the new found of a trapezoid nuchal plate (unpublished), but in
comparison with the Lower Devonian buchanosteids, such as Buchanosteus and Kuichowlepis, this
genus is large in size and specialized in the protrudent posterior margin of the head shield and the

elongate postorbital processes of the endocranium. Jiuchengia ., a brachythoracid arthrodire with a
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long occipital region, is not exactly known in its relation to the known arthrodires owing to the ill
preservation, but the most known long occipital brachythoracids do appear in the late Early
Devonian. Consequently there is possibility that the two forms, Exutaspis and Jiuchengia, occur in
the Early Devonian; nevertheless, the remain forms of Jiucheng Formation, such as Holonema ,
Xiangshuiosteus , Livosteus and Yinosteus, suggest the age to be the Middle Devonian. Considering
the stratigraphic sequence between Jiucheng Formation and Yuzidian Formation, the author prefers

the age of Jiucheng Formation to be Eifelian.
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