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Fig. 1 Synthetic column of bioturbation index curve and paleoenvironmental analysis in the Middle Ordovician at Jinsu-

shan, Shaanxi
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Table 1 Grades of bioturbation index"'*
/%
0 0
1 1~4 ’ ’
2 5~30 ’ ’ ’
3 31~60 ’ ’
4 61~90 ’ ’
. . 3

5 91~99

Fig. 3 Trace fossils on the bedding plane of the mottled
6 100 ’ dolomite
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Fig. 2 Histogram of bioturbation index in the Middle

Ordovician at Jinsushan, Shaanxi

4 ( ) ( )
’ ’ (B—14 )3
' ’ Fig. 4 Cross section of the mottled dolomite in the Mem-
’ ’ ber 1 of Jinsushan Formation (B—14 beds) show-
’ Chon- ing the banding distribution of bioturbated parts
drites sp. indet. ’ Planolites sp. in- (in dark color) and unbioturbated parts (in light
det. , ’ color) along bedding plane; field photograph
N C 3. ,
, , ,
, , L@ (o0~
‘ : D A B .C D .
3,4,5 ,
, ,
s s s s s
s C 5,
( H.E (3 A E
( 4~6) ) g



6 707
Sequatchie
, Lol
N ,
s A ,
B B
,
s s s
( ) ,
5 Stratifera ,
Fig. 5 Stromatolite Stratifera with slight bioturbate Chondrites sp. indet.
texture in the Badou Member of Fengfeng For-
mation '
Strati fera, ( ) ’ ’
: : ; (A6 ’ ’
). JA—6—1a (RPD) .
) ,  Chon-
€ —E drites (0], \
, ,
3 .
s
3.1 ( ) s
A A R
s
,
N , s
, s
s N N
[15:16] .
s N
, [16~15] , . .
Stratifera
— , Pa-
niscollenia , Stratifera, R
N . N — B .
N - ’
s s ,
3.2 (
, WA C C N
, B
— s B



708 — 27

b C A
Stratifera N
b
Stratifera
N 6 Gymnosolen
Fig. 6 Stromatolite Gymnosolen in the Member 1 of Jin-
,C sushan Formation
, , €9 . 1C—9—2
D D ,
A ,  Stratifera,Gongylina
) Colonnella,
Gymnosolen, Pseudogymnosolen
Collenia ,
b b
s C 6).
b
b
b A 7
’ Fig. 7 Dolorudite with graded bedding in the Member 1
’ of Jinsushan Formation
Cc—9 ),
«C D,
Belodina;
b
(G s
b
_ s B
b
b
b
3
E E ’
o o o b
B C D
° b
, Periodon

(21, Periodon

Panderodus , E ’



709

[21]

[1] ) , . .
[l L1985, 59(2): 97—108.
AN T X, ZHANG A T, XU J] M. Ordovician conodonts
from Yaoxian and Fuping, Shaanxi and their strati-
graphic significance [ J]. Acta Geologica Sinica, 1985,
59(2): 97—108.
[2] . [M].
: ,1990. 81—289.
AN T X, ZHENG Z C. Conodonts of the marginal areas
around the Ordos basin, North China [ M]. Beijing:
Science Press, 1990, 81—89.
[3]
[A] .
. [Cl.
,1986. 143—166.
YANG S P. Turbidite flysch trace and fossils from Chi-
na and their palacoecology and palaeoenvironments [ A].
In: Palaeontological Society of China, ed. Selected pa-
pers from the 13th and 14th annual conventions of palae-
ontological society of China [C]. Hefei: Anhui Science
and Technology Publishing House, 1986. 143—166.
[4] ——Neurodictyon n. ichnogen
[l ,1992, 6(2): 183—188.
LI R H. Neurodictyon: a new network ichnogenus [J].
Geoscience, 1992, 6(2). 183—188.
[5] .
7. ,1993, 11(2): 27—33.
LI R H. Trace fossils from Middle Ordovician Jinsushan
Formation, Fuping, Shaanxi and their depositional envi-
ronments [ J]. Acta Sedimentologica Sinica, 1993, 11
(2): 27—33.
(6] .
[ »1996, 31(3): 287—297.
WANG H Z. Semi-quantitative analysis of bioturbation
in Shahejie Formation, Dongying depression [ J]. Chi-
nese Journal of Geology, 1996, 31(3). 287—297.
7] ,

[l ,2001, 40(1): 116—126.
QI Y A, HU B. Lower Silurian ichnofabrics of Tarim
basin and their environmentary interpretation [ J]. Acta
Palaeontologica Sinica, 2001, 40(1); 116—126.
(8] ,
JJ. .1990, 2. 102—116.
YANG S P, ZHENG Z C. Middle Ordovician trace fos-
sils from Gongwusu Formation in Wuhai city of Inner
Mongolia [J]. Ningxia Geology, 1990, 2; 102—116.
(9]
[l ,1993, 32(1): 88—104.
LI R H. Trace fossils and ichnofacies of Middle Ordovi-
cian Gongwusu Formation, Zhuozishan, Inner Mongolia
[J]. Acta Palaeontologica Sinica, 1993, 32(1): 88—
104.
[10]
. ,1994, 15(3): 235—

239.
LI R H. Identification of countourites in Middle Ordo-
vician Gongwusu Formation, Zhuozishan, and deposi-
tional environment [J]. Oil & Gas Geology, 1994, 15
(3): 235—239.

[11]

[l +2000, 14(3); 364—374.

FEI A W. Trace fossil assemblages and palaeoenviron-
ment of Middle Ordovician Gongwusu Formation,
Zhuozishan, Inner Mongolia [J]. Geoscience, 2000,
14(3) . 364—374.

[12]

[l ,2001, 7(3); 278—287.

FEI A W. Study of trace fossil assemblage and paleo-
environment of Middle Ordovician Lashizhong Forma-
tion, Ordos basin [ J]. Geological Journal of China
Universities, 2001, 7(3).: 278—287.

[13] Taylor A M, Goldring R. Description and analysis of
bioturbation and ichnofabric [ J]. Journal of the Geo-
logical Society, 1993, 150; 141—148.

[14] Bottjer D J, Droser M L. Ichofabric and basin analysis
[J]. Palaios. 1991, 6; 199—205.

[15] [M].

,1989. 108—156.

ZHANG Y. Evolution of life and fossil record in Pre-

cambrian [ M ] . Beijing: Peiking University Press,

1989. 108—156.

[16]

1993. 24—214.
ZHU S X. Stromatolites in China [M]. Tianjin; Tian-

[M]. : .



710 — 27

jin University Press, 1993. 24—214. Utah: evidence of predator-prey interaction [ J]. Ich-
[17] . ™M1 : nos, 1993, 2(2): 147—153.
,1992. 26—40. [20] R G. : .
DU R L. Palaeontology and geochronic geology in Pre- [M]. , s s
cambrian [ M]. Beijing: Geological Publishing House, .2000. 81—213.
1992. 26—40. Bromley R G. Trace fossils: biology, taphonomy and
[18] . applications [ M]. Translated by ZHANG J P, JIN X
[Jl. , 1984, 1(2): C, YANG X N. Beijing: Petroleum Industry Press,
193—202. 2000. 81—213.
CAO R ]. Fossil algal communities within stromato- [21] , . —
lites and algal mats from the Precambrian Wumishan . ,1986, 4(1): 34—43.
Formation in Beijing [ J]. Acta Micropalacontologica MEI Z C, LI W H. Depositional model of deep water
Sinica, 1984, 1(2): 193—202. carbonate gravity flows in the Middle-Upper Ordovician
[19] Martin G L, James H M Jr. Early Permian vertebrate series in Fuping, Shaanxi Province [J]. Acta Sedimen-
trackways from the Cedar Mesa sandstone of Eastern tologica Sinica, 1986, 4(1): 34—43.

Bioturbation Structures and Paleoenvironment Analysis of the
Middle Ordovician at Jinsushan, Shaanxi

FEI An-wei, ZHANG Zhong-tao
(Resources and Information Institute , University of Petroleum , Beijing 102249)

Abstract: Trace fossils and bioturbation structures were first discovered from the Middle Ordovician
Badou Member of Fengfeng Formation and the Member 1 of Jinsushan Formation at Jinsushan, Shaanxi
Province, sourthern margin of Ordos basin, where plentiful bioturbation structures are composed of uni-
dentified species and genera and abundant stromatolites. The analysis of the characteristics and distribu-
tion of bioturbation structures, with stromatolites and sedimentology research and a method of semi-
quantitative analysis for bioturbation structures enabled the authors to explain paleoenvironments of re-
lated formations. They suggest that there were three times of paleoenvironmental changes from the stro-
matolite-developing tidal flat to low energy open platform shallow sea enviroments, that is, three larger-
scale fluctuations of sea level, during the Middle Ordovician Badou Member of Fengfeng Formation to
the Member 1 of Jinsushan Formation.

Key words: bioturbation structure; paleoenvironment; Middle Ordovician; Jinsushan; Ordos basin,



