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LB &P REHBTR, :

1961 4¢, Ball,Dineley F1 White I3 E Brown Clee Hill Z B EHMEHF
J, BT 1947 £ Whiteheed 1 Pocock HIRHIEHELR, IBEELPEIEHEIRT R
#1% Dittonian Dl LEUREB T, WHME Dittonian BENRERBRMK—TEA, XK
Dittonian FIEF BB TRABRAARNIES, WE1L h B D R, Allen 1 Tarlo Xf
Welsh Borders HIJE & AT T EMEMAIGINY, Dittonian BragEE =X FHR
FHPE . HE, R AL AZNEEY LA ; Downtonian WA MNIE S8 EbE , &
FAARESIMUE B VERNSETEESIMAE, B ERNE T R E s, %
A EAEEREA L& ENAANATHLE, RfmEkUEENREEDRAY
B4R (Allen & Tarlo, 1963), X MR HEELLL Psammosteus AP THE ESY Dittonian
BEREM—, Allen & Tarlo 1Y Dittonian 3357 Psammosteus JRERHET Tra-
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P, BALRGE, 5 X, AME L Turinia pagei (LAMFTIHEHIL, fE2H Dittonian B
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BEIER . %4, % Dittonian HEHR XN E T, EE=MARNELEB,C, D
ZRNAHEBRE) . BXMSEEE/NERS=MLAH Z BRI,

fEiX3AMA], Dineley 3t &k Nova Scotia HXAI T R4 Knoydart b
BHERNA, HAETZRARAEILRIR (RINEIE) FHAOHBIER, Xk
Traquairaspis symondsi #0551 Preraspis fOFH B HIM XM EEIN S, E24 Downtonian
1 Dittonian =AY R (Dineley 1967), XARE R Whiteheed, Pocock B&#2H
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Fig. 2 Geological horizon of Lower Devonian fossil vertebrates in South China
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MEE R AT, B EARNESET S TRAKNESHDP AL, o
e A AR 3, 7 £ RN TP A RO R R RO E AL 3R B 5o
© HEHFEEY Podolia BiULZE BRI MG AN T BB LBE 2 MM P. Janv-
jer(1985),A. Blieck et N. Heintz(1979), D. K. Elliott(1984) 5 BI#E T 80T 1k,
BUE AT TR e 25 SR s o T A — i, R R IR Lo
L OBEERWALE (Tuva, FARNERREE), BHRERERALN RGBT
I, (B X B EATFERIER S R A H 0B S AR LI ENR RS S, HEERHR
HRER gk G, BAREHERAHEFARERRE S, RENSGLEHENYY
B—/INEB S, 75 A SURKS 2, TR RRIE B E % 3 ROV R 1T A A3 Ho

IR A G RIAIGT » BB B RO H 5 TRk 22 B 5B R e AR A Y e X Fveh F
B, BEAMEBOR RN FE B R B 22 PR AL 3 Rrh B AR DASD — e 5, 8D %
Bt thiE R LT, Eifelian BH, RERAM R, MER WA RTIhER &R
MELERANER, RETRERMREE, 35 RERME R RIES T ALk
A, Hbh ALl Psammosteids BUHEBRE AL 8. £ E Eifelian MENITER, 4% %
B AR A, MEICRIOERF ARG, Wuditolepss,Bothrioleprs &,
RAGH T, SHIF AN BRRT RS, STHEMDEERRAEN RO A ££
R84 %, FEaEkBRERPLEHK Eiflian NGRS, HE%20
Byssacanthus JARRMF, A Givetian FILUE, KX ZNWERT B RBBENR,
EIRRE TN BB R Byssacanthus FIFM M Microbrachins H¥ELHE
RN RSB TRI; BRI B A% L EA WA LHNITR (Young,
1981), FRXEAT BATH IR MR R ESE, AT, KRBEINhER
Gifa AL BN RRED, B LT £ IRM A B B RERN L, HhRHER Eiefelian
BRI . o '

BB A & 8 AL R H BRI TR, ABORITH B 2 B R 76 M DL AR Bl o M 22 AR 2
— BB AR, B RS D ERR AR U EES R BN R AL
P X EIELBE O SR RT3 E, R &7 02 BKREE, X AR LR A
KT R— P RS BT BTRRES, e ARRERESE - ROEE, 8
T 4E Groenlandaspis\Remigolepis K1 Phyllolepis =% (series), Phyllolepis Z
TFTR—ERDERAANDE, BIAAR Frasnian BT (Jarvik,1961),
L RO thIE R LR B , IR AL I RO A BE R IL I 2B M KRB o Groenlanda-
spis\Remigolepis F1 Phyllolepis & ILMIE, 34X, BXHARRI L ¥ele 4 it e
WEMEBGIR, (R, Jarvik SRVERKEZET FRAK AR, R LA4E
HOMETR A 48 10 7 P2 M SR R B, KRR B Jarvik BOSY R MR b 1 B R AE B 2 B
B WSRO TR , 59 2 B RO RS AL XK M KA R R 2 52 & MR TR > (R
BHRBESERERAERERNRESTRANN Croenlandaspis WERRETA
ERe £ RAGAIES BRI (Andrews, 1978), SR FRA L AR E BERIBRE LM
WSERRA T, UBRAGER SN MR BN R,
. Ritthie(1975) WY TAEEKZMBREWLZADETIR, WRIG Groenlandaspis
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M7 ; Andrews(1978) IREL—ILFIEEIE Remigolepis BURTHH LA B EE
TR AT, ETRRA 6 K, TRARAREGHBETH L; Westoll(1951) #HE F5HK =
Dura Den Wk G, INABLBHNAENKRERZ Phyllolepis RPETFRIALER
L, ZABNTERAA BT ARKESES, N ERXERELRE, KB LB
ZAMETHENRORIELAG (Groenlandaspis, Remigolepis F1 Phyllolepis) 1EH#E
WE R, YBTE LB ELPERNTRE, K OSBRI ARGERAE R, WRIANE
LRI ER LR, BBALEXLER Groenlandaspis, Remigolepis 1 Phyllolepis &
JLEEEN AN, SERBRE ERELAREPa L GHANBEFAER &,

b PR A A8 A TR R, TR S BB J T PR S =
AEA FE SRR EIINRE. FIFHAMNALL Remigolepis AR%, MBRARER
MR Sinolepis, EREAMAB B Ho Sinolepis RhERHABKHBKAK—E, H
BT RIS ZE AR & L T fRSE LA AR A ——Sinolepid(Young, 1984) , H A 75 i 7 =
KRG, Sinolepis ML FE BT (ARE BT, 1958) IR PRI BB A IBRE
i, AERS E—RERENEE KRR RAA . AERNST U REMEAES, BR
R —RIAARBRE AT, TERTHRTHE™ Simplepis {tH, SZ—EREFHE
# Remigolepis RAMIL A 0104 Famennia (BILEE, 1987), {LFHENM=[IH4A
F‘*E%$'§B’J_ﬁ;1’t€,aé’é6ﬁi)\ﬁ'gﬁ Remigolepidoid, ;Sinolegidoid A1 Byssacanthudoid

%2 TERERESAATHEML

Table 2 Correlation of Late Devonian l‘ish-butjiig éstr(ta of China
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. E Vunnanella g Leptophlocum | Leprophlocum
g Cyrtospirifer ;
- e
Y
& i
> 3 B K5
5 ﬁ-ﬂu PRA H MB (Dadaigou Fm.)
5 me (Guanshan Fm.)
& %3 (Zhongpeng Fm.)| IW“WINMIINWT
w

e e V- 3% L TR A L L U L I

TRIUE ZWE 0D | FUBE (S) FuigE (D)




28 &

F M

3 W

O < -

266

NRUDEIH SRELRLT %

\\\
\ 7
s[issoy urroog xojdw -
ftpoyauedy 2
i 133
/ rgosenuy -00 9U0ISpuULS oMo m,
7 priyofidofoy / \ 5
/
/ snyyahsdojopy s1dato114yd snryafsdojoyy //
! sidajotaysog )
/ snaisowwosd )
;\ s1dsoinquing / stdagotaysog ‘wyg SuedSuoyy
/ sidajosatsy saraeg o1I8E) \ stdajorrfyd
/ STQIF[OITOA-21s0NIY !
/ spaq ulleN \ sa119s sidagoy1hyg
/ s1dajorrdhyd !
/ ! sidajorrhyg
/ s1dagorsysog s1dajosiumayl !
/ \ 91y3iaqeapaos
d 2
ovou suryss g \\ stdagosassy stdajosiyrog \ smigokidojo
spaq aoy3og ‘wy Leg pioyomyl |
sidajosiysog m
dUOZ 1uyoy ‘g \ m
Julirw \ 081
) > \ (8re1p 3eess) (euniew) \ :%M .n& o jouuun X m
t 0 ‘ - ‘ux X3 J1 3 w2
SISUIDIL g 5 \ SPaq SIATY) d Y331 paIqrl m\ $31319s s3dajodruway seorerdigasenuy 8
e \ sajue[d ssdagosiumsy
duoz syomtouvy gl = snwodosodd1n prys4&idojoy : :
m / sniyskadojoyy 1d210u1
2 sidajoryhyd stdsopuojusosny stdajourg
duoz| o : stdsopuvjuaoin '
stdsopnqung s1doqo12ys0g" s1dagodsuay wnaoyydosday
—_— / reero] ; ’ sa113s stdsppupus049) m wermomue
3uoz prdajoyjdqq spaq ariqasoy ‘wyy urod 98ueiopm d uel s
/
(L861°8unoy) (LL61¢"1e 35 asmoy) (£861°8unog) (1961¢F1a1er) eu1q0
Raiotizil 4 puefiong el{elIsOY pUEIUIAID
PIIOM 3y} Ul UWOZIIOY 93¢ 4G23 294 URITOAI(] 93" 94} JO UOIIV[EIX0]) € 9[qu]



4 13 X% PEERKLESANARBENHANLL 267

2 GEZT(BE—HR) = REHEN Yunnanella R Cyrtospirifer ST EHSIMIL A, H
LR Leptophloeum ¥, HEINAZIMARNRRE Famennian TR GEE R,
XITH,1987), EAHEANERRGEBUFEREEHEXRLE 2

MART NG RAHACEEREE, FEEXERTERRBOFHRR LML S
FI, B ARRLEFE, GiEREBBERIEH A Bothriolepis, Groenlandaspis.,
Remigolepis, Phyllolepis Zﬁ’l\,ﬁ?‘uﬁ‘ﬂa@?ﬁ%%ﬁﬁﬂﬁm Soederberghia (Camp-
bell et Bell, 1976) RSB Sinolepis FHE MBI A ——Sinolepid, AL ERIH
BaERXREAEES WL ENEL, AL ENERI 6. HBNEFSOBERE
22k, Groenlandaspis ¥ Phyllolepis RIHBUAIE] 7] 3B # & Frasnian (Young, 1983;
Ritchie, 1975), e 7okt MIRTERTA B A HOSER 0 2 — S BT A A AU & (L T
EMHES, I REFEENE N .

SRR B A L AT, 2ERE Young (1987) W4Z AW S MM,
BEAT REEHBERBRD, B Aztec BEE, SRFENAILA, RENE
Bothﬂolepz.s'O MEATEEINES ’f"ﬁ F\ﬁ Phyllolepis KILT Aztec MbERYTH
o ﬁ@E%EZL%Eﬁ%Eﬁ#QEH@WﬁEF}rE M EB A ERE HERERR
A B ETNAELARERE, ERBANH KN — &ﬁ%&%ﬁl‘ﬂ%?&ﬁ%%?ﬁﬁo

mE R REat SR BETENALEHBBRNRENE, AHEREYH
BEH¥ENXAHBWT:

1. ﬂﬁg(féﬁﬁ%%tﬁﬂﬂ{‘] Botin'wlcpzs, Remigolepis Phyllolepis F1 Groenlandaspis
VA4~ Bothriolepis ZEMEREMBE THR RS, MAFIWAE I BIEY Bothrioleprs 1k,
HHIAEDRAELS, ﬁ?ﬂ%ﬁg‘ﬁﬁﬁctﬁﬁ%o

2.Remigolepis LRI B—BREE, SHERRK PE BRI TSR, LA,
Ef@ﬁiﬁgﬁ?ﬁﬁam? Famennlan o

3. Efﬁﬁﬁs%ﬁﬁﬁ‘f’cﬁﬂgﬁﬁfﬂﬁg_t?: W, ¥ 2 HE Y BB RS BRI 24
Groenlandaspis Remigolepis F1 Phyllolepis =%, Rk AFH T XENE
F, HERIPMLEREEZNREHBERL, TEREHREE L,

ETXEANR, LEASGH—ERIREHANA L EER TR TN 3D,

X B INEE LR, (R LB,
(19894 4 H 5 BULES)

£ £ X &

ERBREHR1978: JEREREVPERIHT BN, £HEEXRL VOGRS M N IR ,334— 345,
ERHEH1981: ZEMEEEFANRTINT. HEYRE,5(3),240,

XFE4BIT,1958; HRINEABRERALCAMLA. PEHEME . TRME 15 5,114,

XN #&,1984: MERTREASSHIVLCLALSER,. HEEYFR,22(2),103—108,

KR T DNBH1981: nERTEER I REAKNERRE. FE S, 1981 SEE 11,6772,

SRR, XK ,1987; ITPIRBAMHT A% (antiarchs) L7, HERBYUEELT,SH 21,2526,
BITRELHES,1982: hENERR. TEABEMID M IR ,165—186,
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BILEEES,1987, TERMERRREEDE, HRHKET.
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Summary

White (1950) proposed a tentative scheme of zonation of the Old Red Sandstone (non-
marine Devonian sediments) of Anglo—Welsh area based on the ranges of vertebrate fossils
(Fig. 1). The zonation has served in fact as’ a standard for the correlation of Devonian con-
tinental deposit in Europe and N. America. Non-marine Devonian sediments including rich
vertebrate fossils are very widespread in China. The Upper, Middle and Lower Devonian sc-
ries in some measure occur in different areas. The Lower Devonian are mainly distributed 1n
E. Yunnan and Guangxi, yielding rich endemic fauna with Polybranchiaspis, Eugaleaspis and
Yunnanolepis etc. (Fig. 2), but devoid of common forms of Lower Devonian of Europe and
N. America. Therefore, the correlation between Chinese Lower Devonian continental deposit
and the Anglo-Welsh Lower{Old Red Sandstone is difficult to use vertebrate fossils. The
Lianhuashan Formation of Gﬁaﬂg:ki, equivalent to Xitun Formation of Yunnan, may be dated
as Late Gedinnian to Early Siegenian ‘based chiefly on invertebrates of the overlying strata.
And the Xishancun Formation may be dated ‘as Early and Middle Gedinnian on invertebrates
of underlying strata and .the Polybranchiaspid fossils in the section (Fig. 2). On the basis
of work of Elliott (1984) and Janvier (1985), a tentative correlation of fossil vertebrate ho-
rizons of Lower Devonian in the world is given (Table 1).

Since Givetian, the distribusion of fish-dearing strara has extended to Hunan, Guangdong,
Jiangxi, Hubei, Jiangsu as well as Ningxia province (Autonomous rtegions). The fish fauna
retained definite endemic elements, on the other hand, a few cosmopolitan forms, such as Re-
migolepis, occurred in the fauna, too. Remigolepis 1s a genus occurred in Famennian of E.
Greenland, Europe and Australia. In China, Remigolepis is found in the same horizon (Ta-
ble 2). Bothriolepis, Remigolepis, Phyllolepis and Groenlandaspis are common fishes in the
Late Devonian. The stratigraphical ranges of the fossils may be summarized as follows.

1) The ranges of Phyllolepis and Groenlandaspis ate restricted within the Upper Devonian;
and Remigolepis within Famennian.

2) Jarvik (1961) proposed stratigraphical division and sequence in Greenland, Groenlan-
daspis, Remigolepis and Phylloleprs series in descending order, which are not of global
extent, but only a local case. ) _

Based on above, a correlation of the Upper Devonian fish fossil horizons in the world is
summarized as in Table 3. ’



