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BeREREAZERE 55.60| 10.04| 4.30{ 0.71 3,11 3.30] 0.23] 6.35 0.22] 0.025 0.031] 0,005 8.76
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ZEBEERREF O 10—100 | 10—100 | 10—100 | 10—100 10—100 1000 1000
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BHNA&E EREBT 50 10 200 200 500 700 300 500
e RS SRR 140 360 670 49 43 650 4125
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24.15] 4.40] 17.21] 1.24] 9.08 0.89[0.86 6.25/12,50(2.52(0,21[3.73 0.02(0.02(6.95
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24.74] 3.37| 13.69] 1.35 7.78| 0.45/1.58 0.68] 3.35/1.86/2.06[0.13[1.24] 0.023{0.010.09
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#HR L 1 0.21 0.26 0.113 0.004 0.70
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HEER 2 0.20 0.286 0.08 0.004 0.40
4 5 13 0,22 0,28 0.125 0,004 0.65
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BES B | Si0, | ALO; | Fes0s | MgOQ | CaO NazO K,O V,0s P.0s
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|
REFATEREATERETREE (ppm) % 8
B Nif Mo | Cu|Pb) Zn | U Sr Ba |[Mn| Ti Y | Yb] Zr| Be | Co| Ag]| Cr
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LOWER CAMBRIAN BLACK ARGILLACEOUS AND
ARENACEOUS ROCK SERIES IN SOUTH CHINA
AND ITS ASSOCIATED STRATIFORM DEPOSITS

Chen Nansheng, Yang Xiuzhen, Liu Dehan and Xiao Xuejun

(Institute of Geochemistry, Academia Sinica)

Fan Delian

(Institute of Geology, Academia Sinica)

Wang Lianfang

(Institute of Geology, National Seismological Bureau)

Abstract

Widespread in more than ten provinces of south China is the Lower Cam-
brian black argillaceous and arenaceous rock series, which comnsists of black
carbonaceous shale(termed black shale for short hereafter), black carbon argillo-
siliceous rocks, black carbonaceous silicostone and black silicostone (termed black
silicostone for short hereafter)and black carbon-argillaceous siltstone. The Ni,
Mo, V, Cu, U, Ba, Ag, P contents of this series are usually several to decades
of times higher than their average values in shales.

Based on the lithological sequence,.element association and evolution, this
series can be divided into two types. The first type is characterized by Ni, Mo
multimetal element association and the lithological sequence phosphorite—black
shale and Ni, Mo multimetal element concentrated layers—black carbon-argillo-
siliceous rocks—black carbonaceous hydromica shale. The second type is chara-
cterized by V, Cu, U, Ba multimetal element association and the lithological
sequence black silicostone and siliceous rocks—black arenaceous shale and vana-
dium ore layer—black shale.

There occur a variety of deposits in this series, such as phosphorite depo-
sits, Ni-, Mo-, V-bearing multimetal element deposits and “stone coal” deposits.
According to ore composition, textures and structures, the phosphorite depo-
sits fall into three types, i. e. thick-bedded, lenticular and nodular phospho-
rite deposits. The Ni-, Mo-, V-bearing multimetal element deposits can be sub-
divided into Ni-, Mo-bearing multimetal element deposits,vanadium deposits and

sedimentary-transformed Cu-, U-, Cd-bearing multimetal element deposits in
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terms of their element association and ore genesis. As for the stratiform depo-
sits in this series, three minerogenetic stages have been recogmized, i. e. the
stage of the formation of phosphorite deposits, that of the formation of Ni-,
Mo-bearing multimetal element deposits and that of the formation of V-,

Cu-, U-, Cd-bearing multimetal element deposits and “stone coal” deposits.

There is ample evidence that low organisms played an important part in
the mineralization. Their contributions were; (1) low organisms themselves
could take up some elements to form tissue of their bodies which were then to
become part of the source of “stone coal” and phosphorite deposits; (2) low
organisms would decompose into such organic matters as amino-acid and por-
phyrin after their death which later combined with some metallic elements, pro-
ducing organic-metallic complexes and metal-porphyrin compounds. These com-
pounds were inherently very unstable and readily decomposed, losing metallic
elements which were probably to be accumulated afterwards; (3 )the decomposi-
tion of organisms would consume a lot of oxygen and release hydrogen sulphi-
de. There also existed another factor facilitating the release of hydrogen sul-
phide, i. e. the reduction of sulfate radical by sulfate-reducing bacteria in sea
water. Thus an acid and highly reductive environment would be formed at the
sea floor where metal ions easily combined with hydrogen sulfide, forming me-
tal sulfides. The Ni-, Mo—-, Cu-, and Fe-bearing sulfide deposits in the Lower
Cambrian basal part of south China are products of these processes.

Our studies indicate that Lower Cambrian black argillaceous and arena-
ceous rock series in south China and its associated stratiform deposits occur ge-
nerally in the basal part of a big sedimentary cycle, i. e. the initial period of
a transgression, or in the finely detrital-siliceous formation between two carbo-
nate formations, formed in a humid climatic zone between two arid eclimatic
zones. As regards the environment of deposition, we suggest that Lower Cambri-
an black argillaceous and arenaceous rock series and its associated stratiform
deposits (excluding thick-~bedded phosphorite deposits) were mainly formed in a
restricted and nonsupplemental sea basin of stagnant shallow water containing
abundant low organisms and organic matters and dominated by calm hydrody-
namic conditions, where reductive-highly reductive conditions prevailed under

which the dolomitic-siliceous—-clay facies were formed.
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