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Abstract: By virtue of the organic mineralization geochemistry research, this article validates that
the deposits in Hunan and Guizhou have undergone epigenetic structural hydrothermal
metamorphism events. According to the geo-history in Zunyi of Guizhou province, oil has been
produced in this region, thus we can acknowledge that the thermal maturation process of the
organic matter was accompanied by the processes of pyrolysis, fluid migration, hydrocarbon pro-
duction, gas formation, exhausting, and oil formation. The contents of pristine (Pr) and the
phytene (Ph) in the phosphorite are the highest, which are 3.33% and 5.84% respectively,
indicating the most remarkable biogenesis. Because the enrichment of PGE elements is related to
organic matter, there is large discrepancy between the maturity of different thermal evolutions as

well as their corresponding thermal evolution history. Consequently, it is believed that the aromatic
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structure effect of the organic matter will lead to the abnormal enrichment of the PGE metal

elements. Similar to other oilfields, the study area boasts the same typical characteristics of high

saturation hydrocarbon, low aromatic hydrocarbon, high non-hydrocarbon and low bitumen,

indicating that the ore bed is oil bitumen. In addition, the methyl phenanthrene rate and dia-

methyl phenanthrene rate in the sample from Zunyi of Guizhou is the highest, while the dia-

methyl phenanthrene rate as 1.36 of the metal enrichment bed in Ganziping of Zhangjiajie,

Hunan province is also the highest, confirming that both oilfields are of highest maturity.

Key words: Hunan and Guizhou; lower Cambrian; black-rock-series; organic mineralization;
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Tab.1 The content and group components of chloroform bitumen A in the black rock series and other special ores
B S T FE R I T I LG RO RO ARG w (1)
OO | NOD R | g | AR | B |/w OD
SCol | Wi WIH R KA = T AR FE — | 0.0020 | 43.17 | 2.32 | 43.21 | 11.30 | 18.61
SCo2 | FEFA WIH sk Z R =2 JL T AR A — | 0.0040 | 56.56 | 2.93 | 35.12 | 5.39 | 19.30
ZN11 | B(a ol SN SR AT S T R 0.0061 | 30.64 | 1.26 | 52.15 | 15.95 | 24.32
ZNO2 | Ehife B E TR | SN R i THERGABEA [ 0.28 | 0.0040 | 35.90 | 1.19 | 43.24 | 19.67 | 30.17
ZNO3 | WEALY RO TUE | S SR R THERGARWH | — | 0.0045 | 46.74 | 1.95 | 41.57 | 9.74 | 23.97
ZNO7 | EEALY RO IUE | SN PR R T IE R G A B 0.0293 | 20.44 | 2.58 | 65.01 | 11.97 | 7.92
ZN10 | @ik B E TR | St R A TR A | 6.61 | 0.0035 | 33.33 | 1.07 | 52.54 | 13.06 | 31.15
GZP03 | BHifb B ATUA | IR EK A I | TRERSEFBHA | — | 0.0044 | 40.86 | 1.04 | 48.47 | 9.63 | 39.29
g-02' | iR E T B VAT A AR 95 = AR T FEE T 1.43 | 0.0184 | 13.71 | 10.74 | 57.59 | 17.95 1.28
g7-13! | HiRE BT WA T LR e AR JC TR T 2.59 | 0.0196 | 25.96 | 9.46 | 35.45 | 29.11 | 2.74
G222 | RESR U Wied TR R AT | o0 AR IR R 2.6 | 0.0186 | 20.76 | 4.50 | 55.50 | 19.23 | 4.61
G142 | BEATUL WIE I E AN T | FRERGARIEA [11.98] 0.0056 | 26.70 | 7.13 | 60.44 | 5.74 3.74
D72 | BEIUA e PN TIERG A4 |11.54] 0.0163 | 15.29 | 1.04 | 65.21 | 18.45 | 14.70
D10? | EiAA W) v o R THERGABMA | 1.89 | 0.0114 | 27.87 | 3.55 | 48.11 | 20.50 | 7.85
G122 | HhEie WIF I E AN T | FRERGAEREA [ 0.32 | 0.0072 | 22.66 | 2.47 | 47.40 | 27.46 | 9.17
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Tab. 2 Gas chromatography of aromatic hydrocarbons in the black rock series of Hunan and Guizhou Provinces
Eike SCo1 SCo2 ZN11 ZNO02 ZNO03 ZNO07 ZN10 GZP03
75 HL KRR KRR L5 5 L5 5 L5 KRR
. T TR B g ﬁﬁﬁu}: ﬁﬁiﬂ:#ﬁ ﬁmfﬁf‘f ﬁﬁiﬂ:#ﬁ
BETUE RETUE RETUE RETUE
AR I 2.33 2. 00 2.00 2. 00 2.13 1.33 4. 50 2. 00
TR 0.75 0.38 0. 66 0.41 0.38 0. 40 0.78 1.36
F 45 2 0.33 0.53 0.31 0.38 0.33 0. 20 0.48 0.31
T HRLAEFR AL 0.42 0. 64 0. 46 0.33 0.32 0. 20 0. 69 0.41

e SCO1—GZP03 ka5, M2 Sy v [ A7 1 2% AR SO0 A BR 2 ) v ) 3ol 38 P O S 0 5 B <2 3 v o A LA ZE 450K, 2003,

x3 HBHREEERHRTESESEZENHKRIE (C,) HXE—R

Tab. 3 The correlations between the PGE contents and Corg in the black rock series in Hunan and Guizhou Provinces
ELA 1 2 3 4 5 6 7
TR ZNO2 ZN03-1C ZN03-3S ZN10 GZP-4-2-1C SC04-2C SC20-2C
i) LY 94 5% b1 54 KRR KRR KRR
Corg % 0.28 4.95 0. 35 6.61 11. 90 14. 61 17.01
Ru (10) 2.8 0.63 0. 37 4.98 2.63 6.71 3. 39
Rh (10) 0. 24 0.18 0.18 1.78 0. 36 0.92 1. 74
Ir (107) 2.47 0. 89 1.11 2.71 1. 05 1. 23 1. 15
Pt (10) 8. 66 4.6 11.76 84. 96 10. 59 46.43 67.55
Pd (10%) 6.69 13. 704 5. 856 180. 02 22. 848 79.956 84. 684
Os (10" — — — 77.77
(Pt+Pd)/(Ru+Rh+1Ir) 2.79 10. 77 10. 61 27.98 8. 28 14. 26 24. 24
SPGE * 20. 86 20. 004 19. 276 274. 45 37.478 135. 246 158. 514

TE: ZN02—S8C20-2C AR S, WHKE . BAK S (Co) — P E A IR IR BB A B2 B b =47 3 B 2T S BT 72 e 52 36 vy
AU B 3CF, 20035 FAFRTTR & fk—— i [E B e Mo BR Ak 24 01 50 B SR BRBE I il 73 BT ol s 1999, SPGE « NHHFRTTR &

A, BETEH R, KI5 Os.
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Tab. 4 Gas chromatography of saturated hydrocarbon gas chromatography in the black rock series of Hunan and Guizhou Provinces
Y7 SCo1 SCo2 ZN11 ZNO02 ZNO03 ZNO7 ZN10 GZP03
7= KRR KR X X X X X ERR
o " " . Wk SR W &R
bk Bt e 85 o o , o, ,
BT £2 RO £2
T K ] C14~C33 C13~C33 C14~C33 C14~C33 C13~C35 C13~C33 C14~C33 C13~C33
ER 2787 C24 C23 C24 C25 C25 C25 C24 C23
C21-/C22+ 0.17 0. 27 0. 28 0.16 0. 20 0. 26 0. 20 0.23
€ @1+2 / 1. 04 2.56 1.62 1. 04 1. 16 1. 18 1. 55 1.75
C (28+29) . el . . . . « 00 O
Pr 3.33 1.28 1.59 0.31 2.57 1. 69 1. 04 1. 40
Ph 5. 84 1. 85 2.73 0.42 3.95 1. 96 1.72 1. 66
Pr/Ph 0.57 0. 68 0.58 0.74 0. 65 0. 86 0. 60 0. 84
Pr/nC17 0. 42 0. 68 0.38 0. 46 0. 40 0. 36 0. 45 0. 46
Ph/nC18 0.43 0.67 0. 44 0.38 0.37 0. 34 0.48 0. 54
CPI 1. 15 1. 24 1. 18 1.23 1. 23 1.23 1. 27 1. 29
OEP 1.07 1.21 1. 06 1.12 1.11 1.12 1.07 1. 19
20
15
é: 10
po
5L
1 1 1 1
SC02
I A (min)
20
15
& 10
&
5
0
1 1 1 1
ZN03
I 1) (min)
20
15
;i_. 10
&
5 -
0
1 1 1 1 1 1

ZN10 GZP0O3

B 1) (min)
B2 HBEMXERGEREBMBESHBEIMRESHE
Fig. 2 The carbon number distribution in saturated hydrocarbon gas chromatography of black
rock series of Hunan and Guizhou Provinces
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Fig. 3 Gas chromatography of saturated hydrocarbons in phosphorite from Sancha of
Zhangjiajie, Hunnan province (Sample No. : SC01., SC02)
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Tab.5 The GC-MS analysis of saturated hydrocarbons in the black shales of Hunan and Guizhou Provinces

5 Aotk Pr/Ph C29S/S+R 2988/ (aatBR) C29aa/ (aatBR)
SCo2 g 0.68 0.338 0.272 0.728
GZP03 WL BB TS 0. 84 0. 362 0. 281 0.719
ZN02 B AL Y B e T A 0.74 0. 555 0. 241 0. 759
ZN10 & LTk W B e i 0. 60 0.530 0. 240 0. 760
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Fig. 4 GC-MS analysis on saturated hydrocarbons of metalliferous black shale at Zhongnancun of

Zunyi city, Guizhou province (Sample No. : ZN02)
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Fig. 5 The triangular diagram of sterane organic type (C27, C28, C29) and the plot of

maturity distribution of source rock
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