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Galeaspid of the Middle Paleozoic in China and its
palaeogeographic significance

Zhao Wenjin
Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences, Beijing 100044

Abstract The Galeaspid is one major group of Agnatha in the Middle Paleozoic, and is mainly
distributed in China and North Vietnam. Up to now, the fossil galeaspid agnathans found and described
in China can be attributed to 68 species in 48 genera. 19 species in 14 genera of them are referred to the
Silurian galeaspid agnathans, and are mainly distributed in Sichuan, Shaanxi, Hubei Hunan, An-
hui, Zhejiang, Jiangxi provinces and Xinjiang Autonomous Region . 49 species in 35 genera of them are
referred to the Devonian galeaspid agnathans, and are mainly distributed in Sichuan, Guizhou, Yun-
nan provinces and Ningxia, Guangxi autonomous regions. The author firstly studied in detail the Mid-

dle Paleozoic galeaspid agnathans in China and the related correlation of galaespids-bearing stra-
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ta. According to the occurrence orders of the Middle Paleozoic galeaspids nine galeaspid agnathans as-
semblages and one galaespids-bearing stratum can be recognized from the Early Silurian to the Late De-
vonian in China The succession of the Chinese galeaspid agnathans assemblages is closely related to the
changes of palaeoenvironment, palacogeography and palaeoconformation. Secondly, according to the
study on the morphology and palaeoecology of galeaspids, most of them dwelt in the sea area close to
palacocontinents margin, including delta and estuary, and lived a benthic life as filter feeder. Both the
continents and expansive oceans became the major obstacles for their migration and dispersal because of
their limited locomotory and dispersal capabilitiess, and thus galeaspids are biogeographically
useful. Lastly, based on the distribution of the Chinese galeaspid agnathans, and some information of
the plate tectonics and palacogeomagnetism, the study reveals that the palaeogeographical relationships
among three major eastern Asian blocks (i. e. the South China, the North China and the Tarim blocks)
are very close during the Middle Paleozoic. They were linked or neighboured near each other, and
shared a highly endemic vertebrate fauna, namely “the Pan-Cathaysian Galeaspids Fauna” .

Key words Galeaspid, palacogeography, Middle Paleozoic, China
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Fig 1 Restoration of the cephalic shield of the major Middle Paleozoic (Silurian-Devonian) galeaspid agnathans from China

A —Euga leaspi s xuj iachongensis ( s s Pragian ) B—Yunnanogaleaspis major ( s

s Lochkovian ); C—Sinogaleapis shankouensis ( , s Llandovery  Telychi-
an );  D— Hanya ngaspis guodingshanensis ( > , Llandovery  Telychian ); E— Sangiaspis
rostrata ( . . Pragian );  F1— Sanchaspis magalawstrata in dorsal view; F2—
S. magalarostrata in ventral view; ( A); G— Nanpanaspis microculus ( . s Lochko-
vian ); H— Macrothyraspis longiornis ( , , Pragian  ); I— Duyunaspis paoya ngensis
( s s Emsian ); J— Dayongaspis hunanensis ( , s Lhndovery
Telychian ); K— Wenshanaspis z hichangensis ( > , Pragian ); L— Polybranchiaspis

liagjiaoshanensis ( s s Lochkovian )



314

24

wo B OFE R 2005 % 8 7
Lochkovian , (1984). pansa, Huananaspis wudinensis, Sangiaspis ros-
(1984)  Zhu et al. (2000) trata ¢ 1—E), S. zhaotongensis, Lungmenshanaspis
Polybranchiaspis liaojiaoshanensis-Lax - yunnarensiss L. kiangyouensis, Antiquisagittaspis wr-

aspis qujingensis nuta, Gumuaspis rostrata, Gantarostrataspis geni,

, Dian-
dongpetalichthys liaojiaoshanensis ( ,

1978;Zhu, 1991) Yunnanolepis sp.
Youngolepis sp.
S zelepis sp.
Wh 6. LY & — @& & (Laxaspis-Nan-
panaspis) 484 .

A b

, 8 9
qujingensis,
17 G )7

gi, Polybranchiaspis liaojiaoshanensis (

Laxaspis Nan-
Eugaleaspis chan-
1— L )7

Mi-

L. rostrata,

panaspis microculus (

Cycladiscaspis ctenus, Siyingia altuspinosa,

crohoplonaspis mictothyris ~ Hyperaspis acclivis

9

Lochkovian

Yunnanolepis-Qujinolepis ( , 1984).
Yunnanolepis chii-Youngolepis praecursor (

, 1984) . Procondylolepis-Chuchinolepis (

, 1994) (Zhu et

al.,2000).

Diabolepis-N anpanaspis

) Yunnanolepis chi-

is Y. parvus, Phymolepis  cuifengshanensis,
Chudhinolepis
Szelepis y unnanensis,

Diabolepis

Zhanjilepis aspratilis, gracilis,
C. qujingensis

Youngolepis praecursor,
speratus, Psarolepis romeri

9 b

(Szelepis)

b b

whH 7. =4 % — M & (Sanchaspis-Asi-
aspis) 44
s 17 21,

Sanchapis magalarostrata (. 1—F), Asiaspis ex-

Szechuanaspis yanmenpaensis, Qingmenaspis microcu-
lus, Macaothyraspis longicornis ( 1—H), Pterogo-
1—A),

Kwangnanaspis

naspis yuhaii, Eugaleaspis xujiachongensis (
E. qujingensis, E. lianhuashanensis,
subtriangularis, Dongfangaspis majors

janvieri,

Zhaotongaspis

Wenshanaspis zhichangensis (1 — K)

Pragian

, Yujian-

golepis  liujiangensis, Asiacanthus multitubercu-
, 1982),

Nakaolinaspis devonica (

latus ( Grammaspis calli-

ma, , 1978)
WA 8 A DB AL & (Duyunaspis-Neo-
duyunaspis) %84 .
, 6 6 ,
Neduyunaspis minuta, Duyunaspis paoyangensis
Wu-

Tridensaspis mag-

(1 — D), Paraduyunaspis hezhangensis,
mengshanaspis cuntianensis
noculus, Lopadaspis pinglensis

~

Kueichow lepis sinensis

, 1975).
Zhu et al.
K ueichowlepis-Sinopetalidhthys

Sinapetalichthys kueiyangensis ~ (

Emsian

(2000)

459, L 2 EE & (Clarorbis apponomedi-
anus )28 &
r 1 .

, 1993),

K

Clarorbis apponomedianus (



315

Guangsipetalichthys bobeiensis;

Bothriolepis sinensis,

Hunanolepis tieni

Tanaodon ? sp. s Sphenotus 9 sp. ;

Euwomphalus 7 sp. ; Lingula sp.
. Eifelian ~ (
, 1993; Zhu et al. , 2000),
v IETE E
(1987
; 33

Remigolepis zhongweiensis

~

( ’ 1987,Zhu et al. ’ 2002)9
Leptophloeum rhombicum
Famennian
4
1
4
3
Llandovery
—Wenlock

R. xiangshanensis

Sinostega pani

( , 1987),
9
1
2
Telychian
; 4
Llandovery

(Sinog aleaspidae)

(Hany angaspididae )
5
° 4
Lochkovian
Lochkovian 6
5
Lochkovian

Pragian

Pridoli (S4)

b

Emsian ,

(Zhu, 2000).

Eifelian

(Ashgil)

K

» 1984),

7,



316 o B OE R

2005 4 8 H

2

Llandovery = Telychian

Llandovery —Wenlock , ;
( » 2000, , ,
» 2003).
) (

(

40

» 1985),
» 1985).



7 3 317
, ( »1993).
( ) ,
4 : (Boreal realm), , - )
(East and West Pro-Tethyan realm) ,
- (M alvinokaf- ,
fric realm); 3 : s
’ ( ’ ’
1988)0 ’ . ’
— ’ N ( ’
1995; , 1996),
70 b b
, Halstead et al. (1979) ,
> Young
(1981, 1990) ,
5 ) , ,
. Liu (1991)
’ ( )
) . 3

(1994)

(Sinacanthus)

B ASAEB EAL Y, BAMALIR #TT %
KA @ EIT e, AR T ROl

. 1996.
, 1~162
.1985. —



318 w O B OE R 2005 4 8 A
, 1~171 s . 1985.
. 1986. ( ) ,23(3): 207~213
L (14): 1~198 , . 2000. s 24
,  HE .. 1999, ( ) (D: 27~35
, 16(2): 111~ 151 s s y . 1990.
. 1990. — . 14(3); 161~ 177
, 29(5): 623~ 636 » M arkes E. Johnson, . 1984. (
. 1988. ( ) . , ) . 5, 23(6): 672~ 687
30(4). 441~448 s .2003. -
s s , . 2000. , 5(2): 180~ 186
s 1~119 . 1984.
.. 1988. - . 22(3); 219~229
s 1~348 . 1997. s 35
s s . 1995. (4):307~ 311
, 15(4): 1~13 s . 1992. , 30
, s s . 1998. (3); 185~ 194
s 1~104 s s .2002.
. 1982. . 20(2). , 40(4). 245~256
106~ 114 , s . 1996.
. 1983. , s
. 21(4): 292~300 ,8~16
. 1984. s s . 1988. Sinacant hus
, 22(4): 324~329 , 6(3):47~50
. 1986. ,24(1): 1~9 , . 1984.
. 1993. ( Sinacanthus) ,9: 113~123
. 38(21): 1977~1978 s s s, .2001.
. 1965. ,39(3): 157~ 167
. 9(2): 125~ 134 s s s .1980.
. 1985. A ntiquisagittaspis cornuta ( . )
, 23(4). 247~ 254 , 1(2); 101~ 112
. 1986. . 2000. , 2(1):
, 15: 161~ 190 70~76
s . 1993. s s s . 1996.
, 31(3): 225~230 , 1~ 161
. s , . 1987. . 1988. ,
, 1~237 1~329
s . 1993. s .2002.
» 31(4): 304~307 , 40(2); 97~113
s s . 1994. s s . 1994.
, 3~4 .200~210 ,32(D): 1
s . 1978. ~20
s .2001.
, 298 ~333 ,3(2): 64~71
s . 1980. , 19(D):
1~7 References
s . 1983. Chen Xu, Rong Jiayu. 1996. Telychian( Llandovery) of the Yangtze Re-
» 22(5): 505~ 509 gion and its Correlation with British Isles. Beijing: Science Press 1
s s . 1975. ~162(in Chinese with English abstract)
Fang Runsen, Jiang Nengren, Fan Jiancai et al. 1985. T he Middle Sit
, 1. ; , 135~.169 nrian and Eary Deyonian Stratigraphy and Palaeontology in.Qujing



319

District, Yunnan. Kunming: Yunnan People Press, 1 ~171(in Chi-
nese with English abstract)

Fu Lipu, Song Lisheng. 1986. Stratigraphy and Paleontology of Silurian
in Ziyang region(T ransitional Belt). Bulletin of the Xi’ an Institute
of Geology and Mineral Resources, Chinese Academy of Geological
Sciences 14: 1~ 198(in Chinese with English abstract)

Gagnier P-Y, Blieck A R M, Rodrigo G. 1986. First Ordovician verte-
brates from South America. Geobios, 19: 629 ~ 634

Geng Liangyus, Wang Yue Zhang Yunbai, et al. 1999. Discovery of
Post-Llandovery Chitinozoans in the Yangize Region and their sig-
nificance. Acta Micropalaeontologica Sinica, 16(2). 111 ~ 151 (in
Chinese with English abstract)

Geng Liangyu. 1990. Chitinozoa near Aeronian-T elychian boundary at
Leijiatun of Shiqgian, north Guizhou. A cta Palaeontologica Sinica 29
(5): 623~ 636(in Chinese with English abstract)

Hao Shougang. 1988. A new lower Devonian genus from Yunnan, with
notes on the origin of kaf.Acta Botanica Sinica, 30(4). 441~ 448
(in Chinese with English abstract)

Halstead L. B Liu V, Pan K. 1979. Agnathans from the Devonian of
China. Nature 282(5741): 831~ 833

Hou Hongfei, Cao Xuanduo, Wang Shitao ef al. 2000. China Strata Lex-
icon ° Devonian. Beijing: Geological Publishing House 1~ 119 (in
Chinese)

Hou Hongfei, Wang Shitao, efal. 1988. Stratigraphy of China(No. 7).
The Devonian System of China. Beijing: Geological Publishing
House 1~ 348(in Chinese with English abstract)

Li Xingzhen, Xu Xiaosong, Pan Guitang. 1995. Evolution of the Pan-
Cathaysian Landmass Group and eastem Tethyan tectonic domain.
Sedimentary Facies and Paheogeography, 15(4): 1~ 13(in Chi-
nese with English abstract)

Lin Baoyus Su Yangzheng Zhu Xiufang, ef al. 1998. China Strata Lexi-
con® Silurian. Beijing: Geological Publishing House 1~ 104 (in
Chinese)

Liu Shifan. 1982. Preliminary note on the Arthrodira from Guangxi, Chi-
na. Vertebrata PalAsiatica 20(2); 106 ~ 114(in Chinese with Eng-
lish abstract)

Liu Shifan. 1983. Biogeography of Silurian and Devonian vertebrates in
China. Vertebrata PalAsiatica 21 (4). 292~ 300 (in Chinese with
English abstract)

Liu Shifan. 1984. The sequence of early Devonian vertebrate assemblages
in China. Vertebrata PalAsiatica 22 (4): 324 ~ 329 (in Chinese
with English abstract)

Liu Shifan. 1986. Fossil Eugaleaspid from Guangxi. Vertebrata PalAsiat-
ica, 24(1): 1~9(in Chinese with English abstract)

Liu Shifan. 1991. Biogeography of early vertebrates in China. In; Chang
MeeMann, Liu Yuhai, Zhang Guorui(eds). Early vertebrates and
relted problems of evolutionary Biology. Beijing: Science Press
499 ~ 504

Liu Shifan. 1993. The palaeogeographic significance of Sinacanthus. Chi-
nese Science Bullketin, 38(21): 1977 ~ 1978(in Chinese)

Liu Yuhai. 1965. New Devonian agnathans of Yunnan. Vertebrata
PalAsiatica 9(2); 125~ 134(in Chinese with English abstract)

Liu Yuhai. 1985. A Galaspid ( Agnatha), Antiquisagittaspis Cornuta
Gen. Sp. Nov., from lower Devonian of Guangxi, China. Verteb rata
PalAsiatica 23(4): 247 ~254(in Chinese with English abstract)

Pan Jiang. 1986. Note on Silurian vertebrates of China. Bulletin of the
Chinese Academy of Geological Sciences, 15: 161 ~ 190 (in Chi-
nese)

Pan Jiang, Chen Liezu. 1993. Geraspididae, a new family of Polybranchi-
aspidida ( Agnatha) from Silirian of northem Anhui. Vertebrata
PalAsiatica 31(3); 225~ 230(in Chinese with English abstract)

Pan Jiang Huo Fuchen, Cao Jingxuan, et al. 1987. Continental Devonian
System of Ningxia and its Biotas. Beijing: Geological Publishing
House 1~237(in Chinese with English abstract)

Pan Jiang Ji Shu’ an. 1993. First discovery of middle Devonian Galea-
spids in C hima. Vertebrata PalAsatica 31(4); 304 ~307 (in Chi-
nese with English abstract)

Pan Jiang, Lu Liwu, Ji Shu” an. 1994. A brief review on Chinese Paleo-
geography of vertebrates during the Middle Palaeozoic. A cta Geosci-
entia Sinica, Bulletin of the Chinese Academy of Geological Sci-
ences (3~4). 200~ 210Gn Chinese with English abstract)

Pan Jiang, Wang Shitao. 1978. Devonian Agnatha and Pisces of south
China. In: Institute of Geology and Mineral Resources, Chinese A-
cademy of Geological Sciences (ed). Symposium on the Devonian
System of south China. Beijing: Geological Publishing House 298
~333(in Chinese)

Pan Jiang, Wang Shitao. 1980. New finding of Galeaspiformes in south
China. Acta Palaeontologica Sinica 19(1): 1~ 7(in Chinese with
English abstract)

Pan Jiang, Wang Shitao. 1983. Xiushuiaspidae, a new family of Poly-
branchiaspiformes from Xiushui of Jiangxi Province. Acta Palaeon-
tologica Sinica 22(5): 505 ~ 509 (in Chinese with English ab-
stract)

Pan Jiang, Wang Shitao, Liu Yunpeng. 1975. Early Devonian Agnatha
and Pisces of south China. In; Editorial Committee of Professional
Papers of Stratigraphy and Palacontology, Chinese A cademy of Ge-
ological Sciences (ed). Professional Papers of Stratigraphy and
Palaeontologys No. 1. Beijing: Geological Publishing House 135 ~
169(in Chinese)

Pan Jiang, Zeng Xiangyuan. 1985. Dayongaspidae, a new family of Poly-
branchiaspiformes (A gnatha) from early Silurian of westem Hunan,
China. Vertebrata PalAsiatica, 23 (3): 207~ 213(in Chinese with
English abstract)

Pan Jiang. 1992. New Galeaspids(A gnatha) from the Silurian and Devo-
nian of China. Beijing: Geological Publishing House 1~ 86

Ritchie A, Gilbert-Tomlinson J. 1977. First Ordovician vertebrates from
the South Hemisphere. Alcheringa, 1. 351 ~ 368

Rong Jiayu, Chen Xu. 2000. Comments on Silurian Chronostratigraphy
of China. Joumal of Stratigraphy, 24(1): 27~ 35Cin Chinese with
English abstract)



320 o i I

ol 2005 4 8 A

Rong Jiayu, Chen Xu, Wang Chengyuan, ef al. 1990. Some problems on
the Silurian correlation in south China. Jourmal of Stratigraphy, 14
(3): 161~ 177(in Chinese with English abstract)

Rong Jiayus, Markes E Johnson, Yang Xuechang. 1984. Early Silurian
(Llandovery) sea-level changes in the upper Yangtze region of cen-
tral and south western China. Acta Palaeontologica Sinica 23(6):
672~ 687(in Chinese with English abstract)

Wan Fang Xu Xiaosong. 2003. Tectonic-Lithofacies Palaeogeography of
the Silurian in Sichuar YunnamGuizhouw-Guangxi Region. Journal
of Palacogeography, 5(2); 180~ 186 (in Chinese with English ab-
stract)

Wang Junqing. 1984. Geological and palogeographical distribution of
Devonian fishes in China. Vertebrata PalAsiatica 22(3): 219~ 229
(in Chinese with English abstract)

Wang Junging. 1997. Silunan fish fossil fauna of Anhui and Jiangsu
Provinces and related problems. Vertebrata PalAsiatica, 35 (4):
307~ 311(Cin Chinese with English abstract)

Wang Junqing s Wang Nianzhong. 1992. Early Devonian Galeaspid Ag-
natha from southeast of Yunnan, China. Vertebrata PalAsiatica, 30
(3): 185~ 194(in Chinese with English abstract)

Wang Junging, Wang Nianzhong Zhang Guorui et al. 2002. A gnathans
from Llandovery (Silurian) of Kalpin, Xinjang, China. Vertebrata
PalAsiatica 40(4): 245~ 256(in Chinese with English abstract)

W ang Junqing, Wang Nianzhong, Zhu Min. 1996. Middle Paleozoic ver-
tebrate fossk from the north-western margin of the Tarnm Basin,
and the rehted stratigraphy. In; Tong Xiaoguang, Liang Digang, Jia
Chengzao (eds). New Advances on the Study of Petroleum Geology
in Tarim Basin. Beijing: Science Press, 8 ~ 16 (in Chinese with
English abstract)

Wang Nianzhong. 1991. Two new Silurian galeaspids(jawless craniates)
from Zhejiang Province, China with a discusson of galeaspid
gnathostome relationships. In; Chang Mee-Mann, Liu Yuhai, Zhang
Guomi(eds). Early Vertebrates and Rehted Problems of Evolution-
ary Biology. Beijing: Science Press, 41 ~ 66

Wang Pu Hu Jizong, Song Shanlin , et al. 1988. The discovery of
sinacanthus in Kalpin region, Xinjiang, and its stratigraphic signifi-
cance. Xinjiang Geology, 6(3); 47 ~ 50 (in Chinese with English
abstract)

Wang Shitao Lan Chaohua. 1984. New discovery of Polybranchiaspids
from Yiliang County, northeast Yunnan Province. Bulletin of Chi-
nese Academy of Geological Sciences, 9: 113 ~ 123(in Chinese with
English abstract)

Wang Shitao, Wang Junqing, Wang Nianzhong , et al. 2001. A new
Genus of Galeaspida from the Late Early Devonian of Eastern

Guangxi, South China. Vertebrata PalAsiatica 39(3). 157 ~ 167

(in Chinese with English abstract)

Wang Shitao Xia Shufang, Du Senguan , et al. 1980. On the discovery
of Silurian Agnathans and Pisces from Chaoxian County, Anhui
Province and its stratigraphical significance. Bulktin of the Chinese
Academy of Geological Sciences, Series 1I, 1(2);: 101 ~ 112(in
Chinese with English abstract)

Wu Haoruo. 2000. A discussion on the tectonic Palaeogeography relted
to the Caledonian movement in Guangxi. Journal of Palaeo-
geography, 2(1): 70~ 76(n Chinese with English abstract)

Xu Xiaosong, Xu Qiang, Pan Guitang et al. 1996. Palaeogeography of
the South China Continent (SCC) and its Contrast with Pangea.
Beijing: Geological Publishing House 1~ 161(in Chinese with Eng-
lish abstract)

Yin Hongfu, et al. 1988. Pakobiogeography of China. Wuhan: China U-
niversity of Geosciences Press, 1 ~329(in Chinese)

Young G. 1981. Biogeography of Devonian vertebrates. Alcheringa, 5:
225~243

Young G. 1990. Devonian vertebrate distribution pattern, and cladistic
analysis of palaeogeographic hypotheses. Geological Society of Lon-
don Memoir, 12; 243~ 255

Zhao W enjin, Zhu Min, Jia Liantao. 2002. New discovery of Galeaspids
from Early Devonian of Wenshan southeastern Yunnan, China.
Vertebrata PalAstatica 40(2): 97 ~ 113 (in Chinese with English
abstract)

Zhu Min, W ang Junging. 2000. Silurian vertebrate assemblages of China.
Cour. Forsch. -Inst.Senckenberg, 223. 161 ~ 168

Zhu Min, Ahlberg P E, Zhao Wenjin, et al. 2002. First Devonian tetra-
pod from Asia. Nature, 420. 760~ 761

Zhu Min, Wang Junging, Fan Junhang. 1994. Early Devonian fishes from
Guijiatun and Xujiachong Formations of Qujing, Y unnan, and relt-
ed biostratigraphic problems. Vertebrata PalAsiatica 32(1); 1~20
(in Chinese with English abstract)

Zhu Min, Wang Nianzhong, Wang Junqing. 2000. Devonian macro- and
microvertebrate assemblages of China. Cour. Forsch. -Inst. Sencken-
berg, 223: 361~ 372

Zhu Min. 1991. New infommation on Diandongpetalidithys ( Placoder
m: Petalichthyida). In: Chang Mee-Mann, Liu Yuhai Zhang
Guorui(eds). Eaily vertebrates and related problems of evolutionary
Biology. Beijing: Science Press, 179~ 194

Zhu Min. 2000. Catalogue of Devonian vertebrates in China with notes
on bio-events. Cour. Forsch.-Inst.Senckenberg, 223. 373 ~ 390

Zhu Xiaomin, Wang Guiwen, Xie Qingbin. 2001. Sequence stratigraphy
of Silurian in Tarim Basin. Journal of Palacogeography, 3(2): 64~
71(in Chinese with English abstract)

( )



