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Table 1 Division of Sinian strata in the Yangtze plantform, China
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Fig.2 Sketch of sedimentary facies and paleogeography in Late Sinian,

South China
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Fig. 3 Sedimentary model of phosphorites of Late Sinian in South China
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SEDIMENTARY FACIES OF LATE SINIAN IN SOUTH CHINA AND
THE DISTRIBUTION OF PHOSPHORITES IN TIME AND SPACE

Tang Tianfu Xue Yaosong Yu Congliu

(Nanjing Institute of Geology and Palaeontology, Academia Sinica)

Abstract
Stratigraphy
Sinian System is widely spreaded in the Yangtze region and West Zhejiang,
China. It is overlain conformably by Lower Cambrian Series. Chinese geologists
have different points of views on defining the basal boundary of the Sinian. The
present writers maintain that the base of Nantuo Formation (the latest Precambrian
tillites) is the base of Sinian. According to previous authors, Sinian System was
divided into three formation, from lower to upper: Lower Sinian Nantuo Formation,
Upper Sinian Doushantuo Formation and Dengying Formation (Table 1).

Table 1 The subdivision of the Sinian System in Yangtze region and Western

Zhejiang

Overlain-Meishucun Formation&}

Upper Member
Dengying Formation 1

;\ Lower Member

System

Songlin Member
Doushantuo Formation

Liujing Member

Upper-tillite Member

Nantuo Formation Datangpo Member

Sinian

lower series] upper series

Lower-tillite Member

Underlying Liantuo or Chengjiang Formation

Sedimentary facies

Based on the studies of palaeontology, stratigraphy, sedimentary petrology and
geochemistry, upper Sinian Series in the Yangtze depositional region can be divided
into three basic facies: 1) shallow-water marine carbonate platform, 2) slope, and 3)
open basin. The figure 2 shows that several carbonate platform, open and slope in
the late Sinian were recongnized in South China. The carbonate platform were
Maerkang, Wenxian-Kangxian, Sichuan-Guizhou-Yunnan, Rongjiang, West Hubei,
Tongshan, Nanjing-Chaoxian, and West Zhejiang, belonging to isolated carbonate
platform and marginal carbonate platform respectively. The basins spreading

between platform or platform and land, were the Qinhai-Tibet Sea Basin, Hunan-



34 ERBE. HRETFREBHARERRE AN ZE S5 123

Guangxi Sea Basin, Qin Ling Sea Basin and South Anhui-North Jiangxi Sea
Basin. The slope was distributed in areas from carbonate platform to sea basin, for
example, Hunan-Guizhou slope was spread between Sichuan-Guizhou-Yannan Platform
and Hunan- Guangxi Basin.

Distribution of phosphorites in the strata

The fig.1 shows that the upper Sinian strata in South China have 8 beds of
phosphate~bearing rocks and phosphorites, There are 3 beds belong to Doushantuo
Formation and 5 beds occurred in Dengying Formation.

The phosphorite of Doushantuo Formation:

The Liujing member consists mainly of manganese-bearing micritic limestones
and dolostones, 3 to 20m in thickness, widely distributed in the Yangtze region and
Western Zhejiang but in Eastera North Jiangxi, it intercalated with phosphorites. The
Songlin member. 100-470m in thickness, consists chielly of black shales, dark-grey
or black limestones and marls, or in some areas. Mostly dolostones and argillaceous
dolostones in which phosphorites are often intercalated. The black shale, often
containing a diversity of siliceous concretions and stripe, with rich microfossils,
organic matter and phosphate. are widely developed, especially in Nothern and
Eastern Guizhou. Western Hunan, Hubei and Eastern-Northern Jiangxi Provinces.
The Songlin member af Donshantuo Formation in these areas has 2 industrial ore
beds of phosphorites (fig.1). Phosphorites are frequently associated with either black
shales or dolostomes, and occur in 2 types of depositional sequences. The first
is ascendingly as follows. black shales with siliceous phosphatic concretions—-black
shales with stripe and bands of interclastic phosphorites—-—>laminated phosphorites
containing often phosphate interclasts, peloids, oncoids and stromatolites—->dolostones
with phosphate bands—->dolostones with phosphate Iens—--dolostones lens—
dolostones (in Yichang, Hubei Province ). The second type of sequence in ascending
order is argillaceous dolostones—->phosphorites—->dolostones (in Shimen. Hunan
Province). The characteristic of these sequences above mentioned indicates that
phosphorites in Doushantuo Formation were formed under the conditions of a warm
gradually changed into an arid and a semi-arid climate, and quiet environment
gradually getted to a stronger turbidity environment.

The phosphorite of Dengying Formation:

Although Dengying Formation has 5 beds of phosphate-bearing rocks in the
Yangtze region and Western Zhejiang Province, the phosphoritic bed with industrial
value occur mainly on the interruption plane -between upper and lower members of
Dengving Formation in Nanzhang, Hubei Province. It consists usually of phosphoritic
breccias, sands, oncoids and sometimes algal laminated phosphorites, cemented
mostly by dolomite, occassionally by phosphate. The types of these phosphorites
will play an important role in indicating that phosphate rocks would be found at
horizons of the Dengying I'ormation in some of other places in the Yangtze region.

Regularity of the phosphorites and other mineral distribution,
The upper Sinian strata in South China contain exceedingly abundant phosphorites,
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magnesite, manganese spars, halite, natural gas, as well as vanadium, and mercury.
The most famous is the phosphorite of Doushantuo Formation They were formed
under different emvironments and distributed within various facies belts. For
example, the pure phosphorite with industrial value mainly occur in the upper
part of the slope facies belt or may be formed ian tidal flat of carbonate platform
margins, while halite and magnesite were confined to carbonate platform lagoon
facies. The algal bank facies belt is favarable for oil and gas reservoirs. The
numeous blue-green algal microfossils preserved in the phosphorite and manganese
carbontes show that the occurrence of mineralization are closely related to organic

reaction.



