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Table 1 Organic content and X ray diffraction results of Sinian Cambrian black shales in
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BES ok Coe  KibWH) AKX WRKG WKA A RBEKA W WA
Gas EERRLE 1,55 22.8 35.8 37.0 4.4
G EEIRTLS 2.6 44.4 52,20 1.2 2.2
Gis REGLE 2.1 39.6 58.5 1.9
Gy Aty 11.98 34,8 63.5 1.7
Gz BEiE 0 0.32 26. 1 13.9 60.0
Dy A4 11.54 13.2 35.0 45.2 6.6
Dy Tahf 1. 89 2.0 98.0
Dy B 0.86 3.0 0.7 6.7 79.6
Hao FEIRTULYT  4.41 21.7 38.4  39.9
Hag BENTE 0.43 3.3 88.2 1.6 6.9
Hio EERRUE 1,02 49.0 48.8 2.2
Hs EERRTLE 6.41 26.0 65.9 8.1
Hj RENTUCY  8.52 37.1 60. 6 2.3
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Fig. 3 Chondrite_normalized REE patterns of black shales in western Hunan
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Table 3 The group constitutes and contents of chloroform bitumen " A”

of the black shale series in west Hunan

, — WA AT SATIETAT Ak
RS AIR%) i) WAgE ke T ek
D 11.54 0.0163 15.29 1. 04 65. 21 18. 45 14. 70
Do 1. 89 0.0114 27.87 3.55 48. 11 20. 50 7.85
Gas 1. 55 0.0109 25.55 4. 63 53.06 16. 75 5.52
G 2. 60 0.0186 20.76 4. 50 55. 50 19. 23 4,61
Gy 11.98 0. 0056 26.70 7.13 o60. 44 5.74 3.74
Gia 0. 32 0. 0072 22. 66 2.47 47. 40 27. 46 9.17
Hsg 4. 41 0. 0096 36.12 2.90 46. 57 14. 40 12. 46

Hs 6.41 0.0121 25.76 4.20 47.16 27.87 6.13
* Pl t A R AR R A F AT O R AR E R B S D O R Y CETHE

WVE S R IE IR IAE nC o T W, S WG 25 R 4 B 514 05, OEP il 1.2
~ 2,48, Ny ik B A TR A, E A S B T IR AR A, DR AR E TG OEP {HE (£ 4), Co/
ChfEth ik 5. 01, F# W T 2w 000 5, 58T WIS A 2. okttt
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FTE 24 BV SR LA G g My SR | 3R b 5 ER B A AR GR A O6 &R, B (KA R B A
FIF S BRI R R {Hﬁ%ﬁ?ﬁt{’]fﬂr—o SIRHERY 17a(H) - 7 %¢ LA 4 2 ok e e 41 v
B AR = mibE) AR IS T AS R B AW R A Dbs & (5T o PR X =B e/
17a(H) - FEHELLATG Y 0. 17~ 0. 47, DLAER & B, RS BRI 4 5T . 5%
M 5E H— JER RMBERR R, A RS 2R, @ R E, A Cos = FRMELE/ Caofit
BELLAR AL 0. 02~ 0. 05, R W5 IR EEAT IR B, W fie 5% I 1 S8 AN ]
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Table 4 Composite parameters of n_heptane hydrocarbon of black shales

B Opp pypn FRIEE 17 TR Co R 20R) %%ﬂﬁ-ﬁ A T gﬂl Rl Cop Tm/(T
=] al H) - 316t W] 55 Cag 4L 20R gy 30— BEREL: miir, 20R m+ Ts)
D; 1.21 0.83 0.17 011 2,04 1.30 0.35 0.01 0. 54
Dio 1.33 0.89 0.23 0.11 2,28 1.38 0.35 0.01 0. 54
Hs 1.38 082 0. 32 0.12 2.13 0.92 0.39 0.03 0.52
Hy 2.03 0.94 0.33 0.18 1.75 0.37 0.45 0.08 0. 46
G 1.72.0.79 0. 24 0.13 1.98 0.92 0.39 0.02 0.52
G 1,76 0.8 0. 47 0.17 1. 81 0. 40 0. 48 0.14 0. 47
G 2,48 0.82 0.35 0.17 1. 84 0.35 0. 43 0.06 0.51
Gis 1.81 0.77 0.32 0.17 1.87 0.39 0.42 0.08 0.47
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0.2 ey, EHES e/ S P LA BAIR, —MAE 0. 11~ 0. 18 2 [a], JL[F] R T 4L RS

Cor S BERl N K IR AR, 0 Coo £33 2 I 2 Bk A R A= 57~ %0 . iy HJ £
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¥ B 52 i 0 T 9 R B B SRV A DR T 2 L T S R Coo T AR O AR, — MR AE
44% Fi 4, Car, 50, 14a, 17a $$%% 20R/ Cae, Sa, 14a, 17a $§%% 20R LAt fhii, — ¢ 1. 75
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Table 5 Geochemical parameters for arene sedimentary environment of black shales in western Hunan

AL WsuM” | H I (%)

B ey ARJFK) 4 R o

HUTUTE /A o I C A ki L AR | RO WA A

| o wel RJPmEmy

D7 0.0013 0.31 1.61 0.82 0.11 0.05 0.12 0. 06 0.17 99.31 0.52
Do 0.0012 0.45 2.17 1.28 0.21 0.07 0. 14 0.03 | 0.48 98.49 1.03
Hs 0.0006 0.12 0.87 0.12 0.06 0.02 3.24 0.01 1.11 63.81 35.08
Hsp 0.0051 0.19 2.04 0.10 0.25 0.0l 0.17 0.01 |0.26 99.14 0.61
() 0.0007 0.20 1.88 0.78 0.09 0.03 0. 05 0.03 0.77 97.38 1.86
Gig 0.0015 0.40 0.62 0.81 0.05 0.01 0. 38 0.03 0.21 98.87 0.92
G 0.0024 0.31 1.20 0.96 0.13 0.04 0. 08 0. 04 0.16 94.99 4.85
Gas 0.0027 0.59 2.96 2.63 0.29 0.11 0.07 0.18 5.93 75.57 18.5
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Table 6 Morphological sulfur content of Upper Sinian Lower Cambrian black shales in western Hunan

- i A ( % ) Surel Corg
FI* -‘(!.Lﬁilli( % ) . I PP . . ) .
PR BiERdh  ME FHLEE  EAA (%)
Gas 1.51 1.65 4.61 91. 56 1. 84 0.33 1.80
Gas 0.99 2.52 29. 65 61.83 5.00 1.01 3.06
Gas 0.17 — 41.55 27.90 25. 60 4.94 4.26
Gn 0.11 1.22 17.89 39. 08 37.48 4.33 1.53
Gis 0.58 2.19 22.87 1. 00 31.93 2.01 2.14
G 0. 65 1.06 55.97 13.73 28.21 1.03 1.53
De 2.54 0.27 0.94 37.29 40. 94 20. 57 7.46
dio 3.21 0. 44 .66 10. 61 2.65 84. 65 4.50
diy-1 0. 88 1.54 23.42 63. 67 10. 77 0.60 10. 98
dy 0.15 — 30.44 16. 71 23. 06 29.79 4.40
HG 2 2.89 0.87 20.95 72. 85 3.06 2.27 3.10
HQ2 0.36 3.21 39.43 45.00 11.34 1.02 0.88
Hos 1.45 0.95 23.13 65.33 9.39 1.20 2.07
Ho 0. 05 - - 28.57 59.52 11.90 2.70
Hig 0.21 1.82 — 30. 00 28.55 39. 64 3.50
Ho 0.17 — 17. 63 16. 46 61.28 4.63 1.36
He 2.91 0.13 6.93 89. 35 3.47 0.13 1.75
ho 0.42 - 36. 40 43.82 18. 45 1.33 1.23
H; 0.23 - 23.07 19. 86 51.63 5.45 .38
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Table 7 Sulfur isotopic composition ( CDT) of black shales in western Hunan
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Abstract

This paper deals with the formation conditions of black shales based on such analytical
techniques as ICP_MS, GC_MS, isotope, organic carbon, element facies and micropetrology.
Studies show that the Upper Sinian_Lower Cambrian black shales were formed in an anoxic
environment, and the organic sources were algae and fungi ( Thallophyta) . The paper points
out five geochemical indicators of anoxic environment. The organic matter, especially lipids,
can he well preserved in an anoxic environment. Black shale is also an indicator of the oceanic
anoxic event. During the slow degradation of organism, the organic matter absorbed and
combined many elements. At the early diagenetic stage, the organic matter was decomposed,
and some elements were remobilized. Hence the elements exhibit multistage enrichment and
varied forms. The key factor is the adsorption of organism and the combination with the
organic matter. The strata of Ni_ Mo, coal stone, barite and phosphorite deposits are controlled
by the change of sea level, and the ore_bearing sets are developed in the transgressive series and
condensed sections. The black shales are characterized by high content of Ni, Mo and Mn,
lower total REE, comparative enrichment of HREE, and negative Ce anomaly. Geochemical

and REE features indicate that black shales were deposited in an epeiric sea environment.



