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Abstract: For small-scaled rift lake basins with a low exploration degree, it is of great significance
to search for effective source rocks for the exploration purpose. Based on a large number of analysis test
data of new drillingwells in Tiancao sag, the authorsstudiedthe geochemical characteristics and
sedimentary environment of the hydrocarbon source rocks in the vertical and horizontal directions of the
Lower Cretaceous Bayingebi Formation, and described the effect of sedimentary environment changes on
the development of effective source rocks. The results reveal that the organic matter abundance of the
source rocks of the Bayingebi Formation reachesa medium to good level, and the second member of the
Bayingebi Formation has the highest organic matter abundance(average w(TOC)=1.1%). The organic
matter is of type [[; — II,, and the proportion of type ]| lin the second member of the Bayingebi
Formation is higher, belonging to humic-sapropelic. The thermal evolution degree of the source rocks
isat low-mature to mature stage. The second member of the Bayingebi Formation belongs to mature
source rocks with high potential of hydrocarbon generation. The lower limit of the effective source rock
of the Bayingebi Formation is defined as w(TOC)=1.0% , the organic matter wasderived from a mixed
source of higher plants and aquatic organisms, and the contribution proportion of lower aquatic
organisms is slightly higher. The Bayingebi Formation was deposited in areducingenvironment with high
salinity. The algal bloom within the basin and the appropriate terrestrial organic matter input outside the
basin are necessary conditions for the increase of water paleo-productivity in the lacustrine basin, and the
continuous and stable anoxic environment provides good conditions for the preservation of organic
matter. These are the two key conditions to form effective source rocks. The southern sub-sag is more
suitable for the development of the effective source rocks than the northern sub-sag in Tiancao sag, and
the effective source rocks have higher organic matter abundance and maturity. So the southern sub-sag is
the favorable area for oil and gas exploration.

Key words: Yingen — Ejinaqi basin; Tiancao sag; Bayingebi Formation; effective source rocks;

geochemical characteristics; sedimentary environment
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1 [26]

Table 1 Evaluation standard for organic matter of continental source rocks™"

w(TOC)/ %
(S1+S2) /% w( AN /%
<0.2 <0.4 <0.5 <0.015
0.2~0.4 0.4~0.6 0.5~2.0 0.015~0.050
0.4~0.6 0.6~1.0 2.0~6.0 0.050~0.100
0.6~0.8 1.0~2.0 6.0~20.0 0.100~0.200
>0.8 =>2.0 >20.0 =0.200
60 60 60
a. Kb b. Kb, c.Kbs
sl by 5ot =200 20 n=15

0
<0.5 0.5~1.0 1.0~1.5 1.5~2.0 >2.0 <0.5 0.5~2.0 2.0~6.06.0~20.0 >20.0 <0.015 0.015~0.050 0.050~0.100 0.100~0.200 >0.200
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Fig.2 Frequency histogram of organic matter abundance in source rocks of Bayingebi Formation

I [27]

[} 4 [28—29] 3

3.2 o
[12]

, C 2.



962 ( ) 51

2 [12]
Table 2 Evaluation standard for organic matter type of continental source rocks in Yin’e basin'*
H/C T /%o /%o
1 >1.3 >475 <—28.0
I 1.0~1.3 260~475 —28.0~—25.5 +
Il 0.8~1.0 65~260 —25.5~—22.5 +
I} 0.8 <65 >—22.5 +
n | 30 sl alll
¢ 4b),
w0l o IH - Tmax ’
. .- 1000
H 2 ’ ’
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Table 3 Composition data of kerogen maceral in the Bayingebi Formation
) we/ %
/m
T6 2 387.25 Kibs 84.00 1.33 4.00 10.67
T6 2 467.35 Kb, 85.00 1.00 5.00 9.00
T6 2 470.43 Kibs 78.00 1.00 7.00 14.00
T6 2 473.25 Kibs 81.00 1.00 5.00 13.00
T6 2 898.08 Kb, 80.00 1.00 4.00 15.00
T6 2 900.81 Kib: 80.00 1.00 3.00 16.00
T601 2 298.84 Kibs 77.00 1.00 6.00 16.00
T601 2 303.54 Kb, 77.00 1.00 7.00 15.00
T601 2 425.44 Kb, 63.00 1.33 4.00 31.67
T601 2 575.80 Kb, 80.33 0.67 2.33 16.67
T601 2 580.57 Kb, 74.00 1.00 4.00 21.00
T601 2 802.61 Kb, 23.00 0.33 5.67 71.00
T2 1 554.42 Kib, 0.00 66.00 17.00 17.00
T2 1 405.00 Kb, 0.00 58.67 15.33 26.00
T2 1 087.50 Kib, 0.00 67.33 16.33 16.33
T3 1 402.68 Kb, 44.44 11.11 44,44 0.00
T3 1403.35 Kib, 66.67 8.33 25.00 0.00
T3 1111.48 Kibs 37.50 12.50 43.75 6.25
T3 1 750.10 Kib, 73.68 15.79 10.53 0.00
T3 1931.20 Kio, 53.33 20.00 23.33 0.00
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Table 4 Biomarker parameters of some source rock samples in Bayingebi Formation
CPI OEP Pr/Ph Pr/nCi;  Ph/nCis Ca9/Cor

T3 1 840.50 Kb, 1.32 1.10 0.93 0.69 0.79 0.95 3.79
T3 1 846.50 Kib, 1.22 1.16 0.93 0.49 0.54 0.57 4.90
T3 1 931.50 Kb, 1.21 1.11 1.38 0.48 0.35 0.69 5.53
T3 1 931.85 Kb, 1.26 1.11 1.31 0.39 0.30 0.68 2.44
T3 1 400.93 Kib; 1.72 1.77 0.44 1.13 2.62 0.22 2.44
T3 1 543.00 Kib; 1.54 1.33 0.29 0.68 2.41 0.19 2.50
T3 1707.15 Kb, 1.18 1.02 1.66 0.60 0.36 0.31 1.41
T3 945.00 Kibs 1.95 1.82 0.18 0.51 3.58 0.40 2.02
T3 982.00 Kib3 2.77 1.70 0.20 0.55 3.03 0.29 1.77
T3 1112.12 Kibs 1.99 1.09 1.22 0.53 0.48 0.33 5.97
T3 1 229.00 Kibs 1.61 1.44 0.34 1.23 4.28 0.21 2.03
T5 1711.58 Kib, 1.56 0.85 1.18 0.38 0.44 0.16 2.02
T5 1739.78 Kib4 1.24 0.96 1.17 0.45 0.43 0.33 2.31
T6 3 138.00 Kib, 1.12 0.99 0.51 0.17 0.31 0.25 1.57
T6 2 467.35 Kib: 1.12 1.20 0.63 0.47 0.71 0.75 0.81
T6 2 470.43 Kib; 1.13 1.09 0.71 0.47 0.61 1.04 0.92
T6 2 473.48 Kib; 1.11 1.07 0.65 0.68 0.92 0.60 0.65
T6 2 504.50 Kib: 1.09 1.08 0.53 0.44 0.78 0.85 1.18
T6 2 520.00 Kib: 1.07 1.12 0.47 0.46 0.89 0.84 1.14
T6 2 590.50 Kib; 1.09 1.10 0.57 0.42 0.72 0.87 1.15
T6 2 765.00 Kibs 1.07 1.12 0.50 0.30 0.56 0.59 1.08
T6 2 941.50 Kibs 1.10 1.13 0.73 0.29 0.37 0.27 0.90
T6 2 975.00 Kb, 1.11 1.09 0.78 0.32 0.43 0.28 1.09
T6 3 020.50 Kb, 1.04 1.01 0.72 0.23 0.31 0.35 1.11
T6 3 052.00 Kibs 1.04 0.99 0.73 0.08 0.11 0.21 1.01
T6 2 250.50 Kibs 1.27 1.24 0.71 0.45 0.55 0.62 0.53
T6 2 385.45 Kibs 1.34 1.54 0.51 0.36 0.68 0.45 1.19
T6 2 390.00 Kibs 1.22 1.19 0.54 0.48 0.85 0.71 0.84
T6 2 440.00 Kibs 1.16 1.12 0.56 0.49 0.85 0.61 0.97
T601 2 303.54 Kb, 1.23 1.05 0.57 0.50 0.77 0.75 1.21
T601 2 567.21 Kb, 1.13 1.03 0.68 0.29 0.40 0.56 1.23
T601 2 575.80 Kib; 1.22 1.12 0.48 0.24 0.50 0.58 1.55
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