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Fig.1 Sketch map of the Silurian synthetic stratigraphic column and fish localities in the Tarim Basin, Xinjiang
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» 2002; » 2005; »2007); . ,
. . . . (
, 1991; , 1993.1995; . , ( , 1997). .
1995; . , 1995; , 1996 . ( » 1996.2001),
» 1997; > 1998; Zhu Min, 1998; ( , 1997;
,2001); . , 1996.2001),
. ( , 1993; , ,
1996.2001; » 2007). , ( » 2001 );
( »2005).
1988 , — , ,
, 5 5
Sinacanthus  Neosinacanthus
. Galeaspida Xiush-
, , uias pidid ae Microphymasp is pani;
Galeaspida Dayongaspididae
— , Platycaraspis tianshanensis,
, H any angaspidida Hanyangaspididae
, Hanyangaspis guodingshanensis
, ( ) Hanyangaspis sp..
Nanjiangaspis kalpinensis, Nanjian-
gaspiszhangi Kalpinolepis tari-
. mensis ; Chondrichthyes Mongo-
— — lepidida Sinacanthidae
— , , 2 500m Sinacanthus wuchangensis, ( ) Si-
, , ( nacanthus sp., Neosinacanthus
. 1996; , 1996). planispinatus ( ) Neosinacan-
thus sp. . )

(Zhu Min, 1998; Sansom et al.,

i 2000.2005).
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Tab.1 Subdivision of the Siluro-Devonian strata in Kalpin and Bachu regions Xinjiang
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manni O. denckmanni, 0. . 20000, , .
edithae Ozarkodina sp. A , C 2.

, Corono-

N (1995 cephalus rex-Sichuanoceras-Orthonota perlata,
( ) P. celloni
, ( + Aldridge, 1996),
s griestoniensis spiralis (

: Galeaspida H any angas pi- , 1996; ,2005),
dida Hanyangaspididae ( » 19905 , 2005).
Hanyangaspis guodingshanensis ( Ozarkodina guizhouensis-Distomodus sp.

) Hanyangaspis sp. ; Polybranchiaspi- nov. , Aldridge
formes Pseudoduyunaspis ba- (1996) D. stau-
chuensis; Chondrichthyes Mon- rogathoides , —
golepidida Sinacanthidae (1990)

Sinacanthus wuchangensis, Sina- Eisenackitina daozhenensis (
canthus triangulatus, Tarimacan- Streptograptus p lumosus . Plectochitina
thus bachuensis; M ongolepididae brevicollis ) ,
Xinjiangichthys pluridentatus, ( N , 1996).
Xinjiangichthys tarimensis Shi- , )
gianolepidae ~ Chondrichthyes indet. ( , ’
1996, 11-4,5). (
)s
s ) Zhu , .
Min, 1998)
) Sansom  (Sansom et al., 2000, 3
2005) 1958
’ CD!
(Zhu Min, 1998; Sansom et al., 2000. 2005). (1967) )
(1996)
— Elegestolepis .
Elegesiolepis (odontode ),
(1996) , Sansom , . — .
( Sansom et al., 2000), , 200—600m,
s 1275.6m.
( ) ,
( » 1975.1978; , 19865 )

, 1997; Zhu Min, 1998),

Ozarkodina guizhouensis-Distomodus sp. nov. N , ( ,
(Sansom et al., 1996). , 90

) .1958. — — 1/20
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(1993) Cingu- 5 2)
lochitina wronai . Eisenackitina granulate )
s s C 2
bohem icus ultimus (Kriz et al., s
1986; Paris, 1989), , s
(1990)
, Lophosphaeridium, Leiospha- .
eridium  Leiofusa( ,2001); )
72Ambitisporites, Synorisporites, Apiculiretu- ,
sispora, Leiotriletes, Archaeozonotriletes? Tet-
rahedraletes ( , 1996.2001).
( , 1996.2001). s
Archaeozonotriletes 7 sp.
— Archaeozonotri-
letes chulus chulus ( , ,
2001 ), s
( , 1996. , s
2001; ,2007). (1996, 2001) s
( , 1985; Janvier, 1996;
, ,2005),
N , (Pan
, Jiang & Dineley, 1988; , 2005; Zhao Wen-jin
& Zhu Min, 2007),
( ,2002)., , 70
— (Halstead et al., 1979; Young, 1981, 1993; Liu
s , Shi-fan, 1991; , 1994; , 2005),
) ( , (Liu Shi-fan, 1991) (1994)
1989; , 1995; , 1991.199%6a. b).

1995 ,

(2005
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) Platycarasp isK alpinolepis-Sinacan-

; ) thus Hanyangasp is-Xinjiangichthys-Sina-
, ) canthus
— ) s (Hanyangaspis)
(1988)
. (Sinacanthus) ( s
1993), N ,
. ( ) ,
» 1988; » 1995; , 1996. 2002; Zhu
Min, 1998; , 1998; » 2007). ) — ,
( ,
) ( ) ) 2005),
(1996) ,
Hanyangaspis-Sinacanthus )
» DayongaspisK alpinolepis-Sinacanthus
(Zhu Min & Wang Jun-qing, 2000). .
Platycaraspis-
Kalpinolepis-Sinacanthus ) .
DayongaspisSinacanthus ( N ,
, 1996). ) ,
) ( ) )
(1996) ( » 1982; , 1985; .
of . Mongolepis rozmanae-Sinacanthus , 1985),

b

9 2

Hanyangaspis guodingshanensis-Sinacanthus (M attaue et al., 1985;

(Zhu Min & Wang Jun-qing, 2000 ), 1993);
Hanyangaspis-Xinjiangichthys-Sinacanthus

b

Sinacanthus

Hanyangas-
( , 2007), pis

( ,
1984; » 1989; » 1991.1996a.h),
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THE SUBDIVISION AND CORRELATION OF THE SILURIAN FISH-
BEARING STRATA AND CALEDONIAN MOVEMENT IN KALPIN
AND BACHU REGIONS, THE TARIM BASIN, XINJIANG
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Abstract T he Silurian red sandstones and mudstones, also termed the “Old Red Rock Series”, are widely

distributed in the northwestern margin of the Tarim. Basin, Xinjiang Uygur Autonomous Region, China.
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The strata of about 2 500m in thickness have been subdivided into four formations in ascending order; the
Kalpintag, Tataertag, Ymogantau and Kezirtag formations. The geological survey in this area was initia-
ted in 1930s, however it is not until late 1980s that first Paleozoic fish (Sinacanthus) was reported (Wang
etal. 1988). Since then, more Paleozoic fish fossils, which are mainly endemic (Pan & Dineley, 1988;
Zhao, 2005; Zhao & Zhu, 2007), have been collected from this area thus providing new data for the
study of biostratigraphy and vertebrate biogeography.

Until now, no fish fossil has been found from the Kalpintag Formation. The Silurian fish-bearing
strata in the Kalpin and Bachu areas only include the Tataertag, Ymogantau and Kezirtag formations.

The Tataertag Formation is composed of grey, greyish-white siltstone, sandstone and mudstone inter-
calated with light-purple, purplish-red siltstone and marlstone, and yields abundant agnathans including:
Nanjiangaspis kalpinensis, Kalpinolepis tarimensis, Hanyangaspis guodingshanensis, H. sp. (Han-
yangaspididae ), Microphymaspis pani (Xiushuiaspididae), Platycaraspis tianshanensis (Dayongaspidi-
dae), Sinacanthus wuchangensis and Neoasiacanthus planisp inatus (Chondrichthyes) etc. Nanjiangaspis
is very similar to Hanyangaspis from Wuchang, Hubei Province and Latirostraspis from Chaoxian, Anhui
Province. Platycaraspis is very similar to Dayongaspis from Dayong, Hunan Province, and Microphyma-
sis is similar to X iushuiaspis from Xiushui, Jiangxi Province and Changxingaspis from Changxing, Zhe-
jlang Province. Hanyangaspis, Latirostraspis, Dayongaspis, Xiushuiaspis, Sinacanthus and Neoasia-
canthus in the South China are only present in the Llandovery of Silurian. Hence, the Tataertag Formation
could be assigned to the early Telychian of Llandovery, Silurian.

The fossil fishes from the Ymogantau Formation include Sinacanthus wuchangensis, S. triangulates
Tarimacanthus bachuensis, Hanyangaspis guodingshanensis, H. sp., Pseudoduyunaspis bachuensis, cf.
Mongolepis rozmanae, cf. Elegestolepis, Xinjiangichthys p luridentatus, X. tarimensis. Xinjiangich-
thys pluridentatus and X. tarimensis could be assigned to the M ongolepididae, which was first found from
the late Llandovery in the western Mongolia. The same ichthyofauna in association with the conodont
Ozarkodina guizhouensis, was found from the lower part of the Xiushan Formation in Shiqian, Guizhou
Province. We suggest that the age of Ymogantau Formation, like that of the Xiushan Formation in South
China, corresponds to the middle Telychian of Llandovery.

The age of the Kezirtag Formation has been regarded as the Late Devonian, the Early Devonian or the
Silurian (Wenlock) since it was erected in 1958. Geng (1993) reported the chitinozan Cingulochitina
wronai Paris et Kriz from the middle-upper part of this formation. Considering that C. wronai was found
between the bohemicus zone and ultimus zone in the Kolednlk of the Prague Basin (Kriz, 1986; Paris,
1989), the age of the Kezirtag Formation might correspond to the Wenlock-Pti dok. Recently, Lu et al.
(2007) described a part of the placodem trunk-shield (anterior ventral lateral and spinal plates) from the
upper part of the Kezirtag Formation. Similar placoderm fossils were also found from the Xiushan, Xiaox-
iyu and Yuejiadashan formations, which are dated as the late Llandvoery - early Wenlock of Silurian.
Thus, the Kezirtag Formation may range from the late Telychian to the early Wenlock. Although its upper
age limit still remains unsettled, the Kezirtag Formation should not be considered as the deposits of the
Devonian.

Abundant fossil fishes including the endemic agnathans and chondrichthyans are found from the Siluri-
an of the Tarim Block. Two fossil fish assemblages are described in this paper. The first assemblage
(Tataertag Formation), referred to the Platycaraspis - K alpinolepis - Sinacanthus assemblage, is com-
posed of galeaspids Nanjiangaspis zhangi, N. kalpinensis, Kalpinolepis tarimensis, Microphymaspis
pani, Platycaraspis tianshanensis, Hanyangaspis guodingshanensis, H. sp., and chondrichthyans Si-
nacanthus, Neoasiacanthus. The second assemblage (Ymogantau Formation), referred to the Hanyangas-
pis- Xinjiangichthys - Sinacanthus assemblage, includes galeaspids Pseudoduyunaspis bachuensis, Han-
yangasp is guodingshanensis, H. sp., and chondrichthyans Sinacanthus wuchangensis, S. triangulatus

Tarimacanthus bachuensis, Xinjiangichthys pluridentatus, X . tarimensis, cf. Mongolepis rozmanae, cf.
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Elegastolepis. These two assemblages are similar to of the Silurian ichthyofauna from South China, indi-
cating that the T arim and the South China blocks might share a highly endemic vertebrate fauna, namely
the Pan-Cathaysian Galeaspid Fauna during the Silurian (Zhao, 2005).

T raditionally, the South China and the Tarim blocks were referred to two separated blocks based on
paleogeographic analysis of the Middle Paleozoic. However, recent findings of Silurian galeaspids and
chondrichthyans from the Tarim Basin indicate that the Tarim and South China blocks were linked with
each other, and perhaps formed a united Tarim-South China Block during the Llandovery and Wenlock.
The united block was divided into two blocks in the Ludlow or later, when the T arim Block began to drift
away to the northwest. This viewpoint has also been corroborated by paleomagnetic data and the close sim-
ilarity in mid-Paleozoic stratigraphic sequences between the South China and T arim blocks.

The last episode of the Caledonian M ovement in South China occurred during the late Ordovician and
Llandovery of Silurian (Rowley etal., 1993; Chen & Rong, 1996). It is mainly characterized by the Yan-
gtze Uplift in Yangtze Region. Some mid-Paleozoic strata are missing in the Tarim Basin, resulting in the
Upper Devonian deposits directly overlying the late Llandovery to early Wenlock formations. It is very
similar to Yangtze Region, and should be related to the Chongyu Movement (Lu, 1962; Wu, 2000a, b,
2003, 2005). This disconformity indicates that the Tarim Block underwent a continental-scale vertical
movement-the uplift movement at the end of Llandovery of Silurian, and the Tarim Block was gradually
drained of water from Wenlock to Pfidol . The Caledonian Movement has the same significant influence in
the Tarim Block as in the South China Block.

Key words biostratigraphy, vertebrate paleogeography, Caledonian M ovement, Silurian, Kalpin, Bachu,

T arim Basin, Xinjiang
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