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Maturity history of source rocks
in the Eocene Niubao Formation Lunpola Basin
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2. Faculty of Resources China University of Geosciences Wuhan Hubei 430074 China)

Abstract: Three sets of source rocks developed upwards in the Eocene Niubao Formation in the Lunpola Basin i.e.

the middle part of the second member of Niubao Formation (Eznz) the upper part of the second member of Niubao

Formation (EznZ) and the lower part of the third member of Niubao Formation ( Ezn;) . Based on drilling seismic
and hydrocarbon fluid inclusion analyses the thermal evolution history of the basin and the maturity history of source
rocks in the Niubao Formation were systematically analyzed with basin simulation technology. From the E,n; to the
third member of the Oligocene Dingginghu Formation the paleogeothermal gradient in the Lunpola Basin consistently
decreases from 66.7 to 40 °C/km showing the characteristics of a typical heating basin. The growth of paleogeothermal
gradient is clearly related to regional tectonic uplifting. The source rocks in the Ezni and Ezn; became mature early
and have a higher maturity. They entered oil generation thresholds during the middle-late Eocene (46.4-37.5 Ma) and
early Oligocene (36.6-33.5 Ma) respectively. At present they are mature and generating oil ( R, =0.7%-1.3%)
and serve as the main source rock in the study area. At present the thermal evolution extent of E, ni and Eznz
hydrocarbon source rocks in the Jiangriacuo Sag in the west is the highest and its hydrocarbon forming and supplying
ability is superior to the Jiangjiangcuo and Pacuo sags in the center and east.
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Fig.1 Major tectonic units of the Lunpola Basin showing well and cross section locations
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Table 1 Lithologic and geochemical characteristics for
different sedimentary facies in the Lunpola Basin

/%

/%

(0.23~3.52) /0.98(30) 1-1, 8 91.02
(0.14~1.8) /0.65(23) I, 21 78.35
(0.26~1.25) /0.62(9) T, 30 69.38

(0.15~2.67) /0.78(27) 1, 15 84.22
(0.44~1.00) /0.73(13) 1,1, 26  73.27
(0.34~0.79) /0.57(4) 1, 75 24.43

(0.22~1.33) /0.72(9) I, 11  88.28
(0.30~1.38) /0.59(22) 1M, 18 81.41
(0.30~0.48) /0.38(5) 1I,-II 45 54.62
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Fig.2 Evolution curves of heat flows in different tectonic
zones of the Central Sag in the Lunpola Basin
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Table 2 Present heat flows calculated by 1D modeling
from 3 sags in the Central Sag Lunpola Basin

/(mW * m™2)

1 79.00

3 25.00 77.00
1 69.00

2 68.03 70.27
8 73.80
1 64.12

4 62.88

5 70.00 66.75
6 70.00

7 66.76

) 18.89% 0 80% R,
10%( 3) .

3.2

3

Table 3 Verification of thermal and
maturity modeling results in the Lunpola Basin

/ R,/ R,/
m % % 1%
752 0.58 0.52 10.34
841 0.60 0.55 8.33
1087 0.74 0.67 9.46
! 1 499 0.64 0.73 14.06
1736 0.92 0.82 10.87
2235 1.14 1.06 7.02
1 863 0.87 0.82 6.18
1 863 0.85 0.82 2.96
5 1 864 0.88 0.83 5.90
1 865 0.81 0.83 2.09
1 866 0.81 0.84 3.70
1 866 0.85 0.84 1.29
1752 0.80 0.70 12.50
1754 0.68 0.72 5.88
1758 0.77 0.73 5.19
1848 0.73 0.74 1.37
1 849 0.90 0.73 18.89
1 850 0.76 0.75 1.32
1 1 856 0.81 0.76 6.17
1857 0.92 0.78 15.22
1948 0.86 0.78 9.30
1952 0.83 0.79 4.82
1982 0.84 0.80 4.76
1983 0.80 0.80 0.00
1984 0.84 0.81 3.57
3 1689 0.91 0.92 1.10
840 0.70 0.63 10.00
Y uso 0.91 0.81 10.99
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Fig.3 Evolution curve of geothermal gradient of well Wangl

in the Jiangjiacuo Sag Lunpola Basin
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Table4 1D maturity modeling results in the Lunpola Basin

/Ma

R,= /
1.0% R, 1%
1 18.5 - - 0.47
26.1 - - 0.48
4 34.5 - - 0.54
1 31.2 - - 0.73
2 31.3 - - 0.69
5 32.6 - - 0.66
31.7 - - 0.69
2 28.0 - - 0.62
6 29.4 - - 0.65
1 19.5 - - 0.59
3 36.0 - - 0.60
4 36.6 - - 0.66
1 333 - - 0.77
2 32.5 - - 0.74
5 33.8 - - 0.83
33.5 - - 0.73
2 29.0 - - 0.65
6 30.9 - - 0.68
1 43.9 - - 0.74
3 46.0 - - 0.90
4 46.4 20 - 1.10
1 36.6 17 - 1.05
2 36.1 - - 0.86
5 37.5 9 - 1.06
38.0 - - 0.89
2 31.0 - - 0.92
6 34.2 10 - 1.03
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