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Fig. 1 Bitumen reflectance ( BRo % ) histograms
in the black shale in Cambrian of Well GK-1
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Fig.2 Dispersion hitumen reflectance in the black
shale in Cambrian of Well GK-1
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Fig.3 Spectral fluorescence of telalginite, layered, alginate, amorphous organic matier and fluorescence mineral-bituminous.
A,B,C. SL-157 Telalginite-bearing oil shale ,D),E,F. SL-86 layered alginate-bearing oil shale,

H,I,J. SL-130. Mudstone and carbonate-bearing lamination oil shale.

X ( cross) ~coordinate axis is wavelength( nm). Y( vertical) -coordinate axis is intensity
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Table 1 Analytical data of Rock-Eval and C, of black shale
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2 R TR 4171.05 e N S 3.81 0.05 0.03 3.69
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Fig. 4 Strata burial histories of the Well GK-1 in Sichuan Basin
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Table 2 Composition and hydrocarbon productivities of
bitumen thermal-simulating experiment
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300 97.3 2.4 20.1 39.1 38.4 2.60 0.05 0.10 -
325 97.0 3.3 30.1 28.7 37.9 2.40 0.052 0.60 -
35 23.8 8.0 36.9 19.1 36.0 75.0 0.601 1.20 78.4
375 10.9 7.2 50.3 34.5 8.0 70.2 1.382 18.9 81.2
00 4.5 - - - -~ 55.1 1.807 40.4 94.5
450 3.2 - - - ~  47.9 2.907 48.9 94.8
500 L7 - - - -~ 44.5 3.408 53.8 96.7
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Table 3 Analytical data of Rock-Eval and C

of lucustrine oil shale in Dongying depression

i #5 HH/m =3 baRig TOC/%  S,/(mg/g) 5,/ (mg/g)  Ro/% £
1 438 3209, 93 Fsyr ARG TS 2.62 0.73 12.12 0.66
2 438 3330.6 Esip TN T 8.06 4.74 44.65 0.69
3 F.7 2590.8 Es, 1 TR (e T 4.34 0. 83 27.63 0.45
4 73 2892. 66 Esyp. BT o 2.04 0.25 8.40 0.56
5 k73 3270 Esg . WA 07 3.94 2.57 22.19 0.68
6 w3 2497.27 Fay . RO 1.66 0.17 5.29 0.44
7 i 149 3152.2 Esyy TR T 5.08 2.64 28.53 0.64
8 Fl512 1962.6 sy RO T 2.90 0.32 15.44 0.35
9 F98 3145.8 Fsg i LR B 2.59 1.08 12.57 0.63
10 ¥ 98 3428.72 Esyr BT T 2.43 1.46 9.1 0.73
11 7k 556 2445.93 Esy y B T 2,58 0.33 10.51 0,44
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Organic Petrological Study on Hydrocarbon Generation and Expulsion
from Organic-rich Black Shale and Oil Shale

ZENG Qing-hui ' QIAN Ling’ LIU De-han' XIAO Xian-ming '
TIAN Hui ' SHEN Jia-gui' LI Xian-qing *

(1. State Key Laboratory of Organic Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640;
2. Tarim Oilfield Company, CNPC, Kurle, Xinjiang 841000;
3. MOE Key Laboratory of Coal Resources, China University of Mining, Beijing 100083)

Abstract By utilizing both modern organic petrological and organic geochemical analytical methods, a comparative
study was carried out on the maceral ingredients of the Lower Paleozoic organic-rich marine black shale in Sichuan Ba-
sin and the Paleogene lacustrine oil shale in Bohai Gulf Basin, and on their relationship with thermal evolution, hy-
drocarbon generation and expulsion. Qur observation and the analytical results demonstrate that the black shale are
characterized by high degree of thermal evolution and currently very low concentration of hydrocarbons derived from
pyrolysis, and are favorable source rocks in terms of primary hydrocarbon generation capacity, since they generally
contain a relic organic carbon content up to 1% -3% . However, the black shale retains a great amount of particulate
organic materials originated from amorphous organics and relict bitumen derived from oil that has not been expelled
completely at the earlier stage of oil generation in pre-Caledonian. Based on the contents of microsomers and relict bit-
umen in black shale, the amount of hydrocarbon generation and expulsion in the marine black shale can be calculat-
ed, and the contribution of gas regeneration in the reservoir bitumen, particulate organics and relict bitumen in old
petroleum deposits toward the formation of the Paleozoic carbonate gas reservoirs in the study area can thus be in-
ferred.

The organic-rich Paleogene lacustrine oil shale dont show high degree of thermal evolution, since they are char-
acterized by very high contents in both S, (free hydrocarbon) and S, (pyrolyzed hydrocarbon), which are 2. 04-
8.06 mg.g~' and 8.4-44.65 mg. g™, respectively, from pyrolytic analyses. The algae and amorphous organics in oil
shale generally show strong yellow fluorescence. Also, extensive fluorescence can be observed among a great amount
of laminae and mineral crystallites. These results illustrate that the oil shale are important source rocks at the stage of
hydrocarbon generation and expulsion in the study area. ,

Key words marine black shale, lacustrine oil shale, organic petrology, hydrocarbon generation and expulsion, mi-

croscopic fluorescence
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