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Fig. 2 Composite column of the bioturbation index curve and paleoenvironmental analysis
in the Lower Ordovician Sandaokan Formation at Zhuozishan, Ordos basin
1—Quartz gritstone ; 2—Medium—coarse quartz sandstone ; 3—Calcite—bearing medium—coarse quartz sandstone;4— Dolomite—bearing medium quartz
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Explanation of Plate:

The specimens and thin sections are preserved in the Paleontology
Laboratory of University of Petroleum (Beijing). They were taken from
the Lower Ordovician Sandaokan Formation at Laoshidandong

Mountain, Zhuozishan area, Ordos basin; the field photographs were all
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taken from the section of the Sandaokan Formation of Laoshidandong
Mountain.

1~2 —Swash beddings in the dolomite —bearing medium quartz
sandstone; the lower part of the 3rd layer; field photograph.

3 —Overlapping trace fossils on the bedding plane of dolomitic —
mottled limestone, which are dark because of the presence of abundant
organic matter, while the dolomitic mottles are light; the bottom of the
25th layer; field photograph.

4 —Fossil orthocone nautiloids in the bioclast —bearing dolomitic —
mottled limestone,  which occur in an approximate north —south
direction, with its big head oriented toward the south; the 25th layer;
field photograph.

5—Bioclast—bearing, dolomite —mottled limestone, in which the
bioturbated parts are micritic calcites with abundant organic matter, but
dolomitic mottles are very finely —finely crystalline dolomites, — and
rhomboidal dolomite and non —metasomatic micritic calcite lumps
appear frequently; the upper part of the 9th layer. Thin section No.
WZ14=4,(—)0.4mm.

6 —Medium — and coarse —grained quartz sandstone, the quartz
content is >95 percent, their shapes are subrounded to rounded, sorting
is medium to well, secondary enlargements occur partly and the cement
materials consist mainly of silt—sized crystalline dolomites; the bottom of
2nd layer. Thin section No. WZ4—1,(—)0.4mm.

7—Dolomite—mottled limestone with intense bioturbation; vertically,
grayish black overlapping traces alternate with undisturbed light
dolomite mottles, which occurs approximately as bands along bedding;
the upper part of 12th layer. Specemen No.WZ17—1,(—)1.9cm.

8—Thin—bedded coquina limestone; the shells are mainly bivalves
and approximately oriented; the bottom of 9th layer. Specimen. No.
WZ14—1,(—)2.5cm.

9—Coquina limestone; the shells are mainly bivalves; their content

is ~70 percent and the shells are oriented approximately; micritization is
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well developed at shells rims; algal boring and incrusts are

pronounced;  clasts of biopelsparite occur occasionally; the filling
materials consist mainly of microcrystalline —sparry calcites,  in
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Bioturbation structures and paleogeography of mixed deposits of the
Lower Ordovician Sandaokan Formation, Ordos basin

FEI An-wei,LIU Cheng-lin, GAN Jun,ZHANG Zhong—tao

(Resources and Information Institute, University of Petroleum , Beijing 102249, China)

Abstract : For the first time trace fossils have been discovered in the Lower Ordovician Sandaokan Formation in
the Zhuozishan area at the northwestern margin of the Ordos basin. Most of them are bioturbation structures
whose ichnogenera and ichnospecies cannot be identified. The Sandaokan Formation comprises mixed deposits
composed of alternating beds of carbonate rocks and terrigenous clastic rocks. It is divided into five members
according to the lithology and rhythmicity. The distributions and characteristics of the bioturbation structures and
the sedimentary environments where they were formed are analyzed and summarized in this paper. The
paleoenvironments during deposition of the formation are mainly foreshore sand beaches, sandbars, dolomite flats,
sandy dolomite flats, low—energy subtidal restricted platforms, coquina banks and subtidal open platforms. The
characteristics of each paleogeographic unit and paleoenvironments in the depositional period of each member are
expounded by the sedimentological and body fossil study, combined with the semi —quantitative analysis of
bioturbation structures. It is suggested that the paleoenvironment in the early depositional period of the Sandaokan
Formation was successively mainly marked by sandy dolomite flats and low—energy subtidal restricted platforms,
while the subtidal open platform environment appeared repeatedly and predominated sometimes in the middle and
late depositional periods of the formation, which reflects the general trend of sea—level rise. Meanwhile in the
background of transgression, foreshore sand beaches, sandbars and dolomite flats, sandy dolomite flats or subtidal
open platforms appeared alternately, which reflects that the Zhuozishan area was near an old land during the
Middle Arenigian age. With the periodical rise of the old land or the sea level, transgression and regression and
land and sea change occurred frequently; as a result, mixed deposits were developed. Study of the attitudes of the
fossil orthocone nautiloids indicate that the paleo—currents were from north to south during the deposition of the
Sandaokan Formation. According to analyses of the lithology and fossils, the climate was dry and hot during the
deposition of the formation. The Zhuozishan area should be classed as an Early Ordovician North China
subtropical dry climatic province.

Key words:mixed deposit;bioturbation structure;paleogeography;Lower Ordovician;Sandaokan Formation;

Ordos basin ; Zhuozishan



