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Fig. 1 (a) Simplified paleogeographic map of Yangtze platform during the Ediacaran( Sinian) Doushantuo period ( modified

after Jiang et al. , 2007); (b) stratigraphic succession of Doushantuo Formation in the study area and sampling horizons
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MA—Macroscopic algae; MM—Macroscopic metazoan; H—Horodyskia ; 1—glacial diamictite; 2—dolomite ; 3—calcite dolomite ; 4—dolomite with

mud strips; 5—silty mudstone; 6—shale; 7—Dblack shale; 8—chert; 9—sheet crack; 10—concretion; 11—pyrite band; 12—olistostrome; 13—

Wenghui section; 14—covered interval
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Fig. 2 Major sedimentary features of the Ediacaran( Sinian) Doushantuo Formation at Wenghui, Guizhou
(a) .(b) JEMm T FaBRETUA B BRI S IE)2 ;s (o) BEml I F i E mEky AW a2 (d) BEm 1 EAREH SRS 152
BRIREL A (o) BRIl LSRRG TUA F AT (Eoandromeda octobrachiata) o (a) \(d) FEUKEEN 1m, (¢) | (e) T EAEA 20. Smm
(a),(b) Carbonate lens in black shale of upper cycle I ; (c¢) pyrite-rich interval of lower cycle 11 ; (d) olistoliths in upper cycle 1I ; (e) fossil
of Eoandromeda octobrachiata found in upper cycle Ill. The length of the ruler in (a) and (d) is 1m;the diameter of the coins in (¢), (e) is20.5

mm
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Fig. 3 Microscopic features of the pyrites from the Ediacaran( Sinian) Doushantuo Formation, Wenghui section
(a) PUBUEE BT ERA BB 45 (BRG) , AN B BIRURCA B2 5 (b)) SRk JI0RL R B TORZ B TE A (B mE) 5 (o) ((d) B4
PSR FE ) A AR B R, (o) i SEM BR R, (d) IRHE BB A5 (e) ATEHERD SR (SEM I8 ) 5 () 4/ RI TR R ARtk o 2k
" (SEM & f)

(a) Pyrite band in lower sedimentary cycle II ( monopolarizer light) , dark grains are pyrites; (b) soft-sediment deformation around a pyrite crystal

('monopolarizer light) ; (c¢), (d) fully infilled diagenetic pyrite framboids, (¢) —SEM photo, (d)-—microscopic photo under reflected light; (e)

euhedral pyrite crystals (SEM) ; (f) fine synsedimentary pyrite framboid ( SEM)
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Table 1 Pyrite morphology in Wenghui section
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Table 2 Size distribution of pyrite framboids in the Ediacaran ( Sinian)

Doushantuo Formation at Wenghui section
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Table 3 Sulfur stable isotope data of pyrite and carbonate associated
sulfur ( CAS) of the Ediacaran( Sinian) Doushantuo Formation
at Wenghui section
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succession are the same to Fig. 1 (b)
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showing proposed euxinic intervals in water column. Question mark means problematic euxinic interval
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Euxinic Evolution of Ediacaran ( Sinian) Ocean in South China
——Evidence from Analysis of Pyrite Morphology
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Abstract; In order to better understand euxinic evolution of the Ediacaran ocean in South China, a study of
authigenic pyrite morphology and size distribution from the Doushantuo formation in deep-water area has been
conducted. The result shows that most pyrites in the Doushantuo formation were formed below sediments/water
interface during early diagenesis. They are generally euhedral or semi-euhedral in shape, some also form
framboids, but most (89% ~96% ) of them are larger than 10pum in diameter. These diagenetic pyrites may not
reflect euxinic water condition. There are several intervals of syngenetic framboidal pyrites ( More than 96% with
diameters < 10pm) occurring in middle and upper Doushantuo formation, which indicate euxinic condition. Fe,y/
Feyr ratio in sediments as an important proxy alone for environment euxinia may be biased due to the
superimposition of secondary pyrites generated within sediments during early diagenesis. Therefore it is better to use
this proxy in combination with other methods, such as the analysis of pyrite morphology. Using these methods along
with carbon and sulfur isotope analysis, the present study shows that the Ediacaran ocean in South China had
experienced two episodic euxinic intervals during upper sedimentary cycle I and lower sedimentary cycle III of
Doushantuo Formation. Euxinic water body may have expanded to slope facies area in extent during these intervals.
The temporal and spatial evolution of the euxinic environments seemed to have been mainly controlled by the
variation of ocean oxidation, sulfate concentration, bacterial sulfate reduction ( BSR), sea-level fluctuation and
their interactions. The known major fossil groups in this period largely occurred in the non-euxinic intervals, which
might means that, in addition to ocean oxidation, the euxinic condition also played an important role on the biotic

evolution in this period.

Key words : Ediacaran ( Sinian) , euxinic ocean, Doushantuo Formation, authigenic pyrite, South China





