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Fig.1 Location and horizons of macro—organism from Niutitang Formation at Tianzhushan, Changyang County, western Hubei

(a)Profile position; (b)Stratigraphic column of Niutitang Formation in Changyang County of western Hubei; (¢ )Palacogeographic map of early
Cambrian (modified after References[34—35]) ;1-OIld land of central Hubei;II—Carbonate tidal flat facies;
II—Shallow shelf facies; IV—Deep shelf facies; V—Facies boundary; 1— Black carbonaceous shale;2—Muddy limestone;

3—Limestone ; 4—Dolomite ; 5-Ni—Mo-—rich strata; 6—Cover;7—Fossil horizon; 8—Sponges; 9—Hyolithes; 10—Algae;

11—Large bivalved arthropods;12—Bradoriida; 13—Sponge spicule; 14—Pyrite
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a,b,e,g—% KINK I (Sunella grandis) ;¢ ,h—7% KIN K (Sunella grandis) 5 BLUF B TE T (Perspicaris 2 sp.) 32k K/ANE S ;d—BLIF it

A SE Tl (Perspicaris 2 sp.)sf,1,j— B KRB (J& FIARIE ) ;k— T BERI RS ((2) Sinospongia sp.) 1, m— KT IR (& Fh ok )
Fig.2 Fossils from lower Niutitang Formation in Tianzhushan section, Changyang Country, Hubei Province
a,b,e,g—Sunella grandis;c ,h—Sunella grandis and Perspicaris ? sp. commensalism , mixed sizes ; d—Perspicaris ? sp.;f,1,j—

Macroscopic algal, gen. et sp. indet. ;k—(?) Sinospongia sp.;1,m—Hyolithes, gen. et sp. indet
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A sedimentary environment analysis of black shales based on fossil assemblage
characteristics: A case study of Cambrian Niutitang Formation in Changyang
area, western Hubei

ZHAO Ming—sheng', WANG Yue’, TIAN Jing—chun', LEI Ling—fang’, DU Bing—ying®

(1. Institute of Sedimentology, Chengdu University of Technology, Chengdu 610059, Sichuan, China; 2. School of Resources and Environments,
Guizhou University, Guiyang 550025, Guizhou, China; 3. Guizhou Institute of Geological Survey, China Chemical Geology and Mine Bureau,
Guiyang 550003, Guizhou, China; 4. Institute of Regional Geological Survey of Heilongjiang Province, Harbin 150080, Heilongjiang, China)

Abstract: The Cambrian strata are widely distributed in western Hubei area. Abundant Sunella (Bradoriida),
Perspicaris  (large bivalved arthropods), macroscopic algal, hyolithes and (?)Sinospongia  (Suspicious sponges) have
been found in the lower black carbonaceous shale of the Cambrian Niutitang Formation from Tianzhu area of
Changyang County, Hubei Province. In addition, scattered pyrite is seen in black shale. Based on a detailed study
of palacoecology and the characteristics of fossils preservation, the authors have reached the conclusion that, during
the early sedimentary stage of Niutitang Formation in Changyang County of western Hubei Province, macro—
organism lived in an environment of shallow water which was suboxic at the bottom, oxic in the upper part
characterized by good light transmission and relative calmness, and that the sea bottom surface was located nearby
the redox interface. Besides, under the background of rapid deposition, large amounts of water and dead
biological—bodies were embedded in shale, the amount of water exchange between the depositional water and the
external water decreased gradually, and H.S gas was generated by rotton organism in the process of deposition,
forming a strong reduction environment in sediments, so that organic matter could be preserved, which eventually
formed black shale.

Key words:black shale;sedimentary environment;Niutitang Formation ; Cambrian ; Changyang County of Hubei

Province
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