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Organic geochemical characteristics and thermal evolution
maturity history modeling of source rocks in Eocene
Hetaoyuan Formation of Biyang Sag Nanxiang Basin
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Abstract: In the Biyang Sag of the Nanxiang Basin effective hydrocarbon source rock system mainly develops in
the lagoon or salt lake facies strata in the lower and upper parts of the 3rd member of the Hetaoyuan Formation.

The source rocks include dark gray brown gray gray mudstones calcareous mudstones and dolomitic mudstones.

The average organic carbon contents of the lower and the upper parts of the 3rd member of the Hetaoyuan Formation
are 1.60% and 2.23% respectively. Kerogens of the lower part of the 3rd member of the Hetaoyuan Formation
are mainly of type Il and part of them are of type Ill. In the upper part of the 3rd member of the Hetaoyuan Forma—
tion kerogens are mainly of type I, and part of them are of types [ and [ll. Pr/Ph ratio which illustrates deposi—
tional environment is low and gammacerane content is high. Organic matter maturity values ( R,) range from0.5%

to 1.4% indicating for oil generation stage with current threshold depth of approximately 1 820 m. In the southern
steep slope and deep depression source rocks at the bottom of the 3rd member of the Hetaoyuan Formation enter
the threshold for hydrocarbon generation at 37 Ma and the corresponding depth and temperature are2 500 m and
100 °C. At the top of the upper part the threshold for hydrocarbon generation is at 23 Ma and the correspond-
ing depth and temperature are 1 950 m and 90 C. The average organic carbon content of the 2nd member of the
Hetaoyuan Formation is 1. 85% . Organic matter types are mainly [ and ]I having not entered the mature
threshold.
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Fig. 1

Tectonic units of Biyang Sag Nanxiang Basin
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Table 1 Statistical evaluation of organic abundance of 2nd
and 3rd members of Hetaoyuan Formation Biyang Sag Nanxiang Basin

aAN/ S +S /

w( TOC) /% » ( " 2)
(pg-g™) (mgeg™)

0.50 ~ 3.31 665 ~ 9 066 0.69 ~ 20.31
1.85(9) 2 913(9) 8.71(9)

0.40 ~ 5.40 276 ~ 10 419 0.30 ~ 33.18
2.23(26) 2 794(9) 11.69(26)

0.44 ~ 4.43 366 ~ 6 820 0.36 ~ 24.26
1.60( 16) 2390( 11) 6.83( 16)
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Table 2 Statistical evaluation of organic abundance of 2nd and 3rd members
of Hetaoyuan Formation in each tectonic unit of Biyang Sag Nanxiang Basin

“A 77/ S, +S /
w( TOC) /% o ( . )
(pgeg™) (mg=g™)
0.50 ~ 4.06 807 ~ 1 380 0.69 ~ 26.79
1.75(15) 1093.5(2) 9.87(15)
0.54 ~ 5.40 276 ~ 10 419 0.70 ~ 27.29
2.08(17) 2 810( 10) 9.54( 17)
0.40 ~ 4.50 366 ~ 2294 0.30 ~ 33.18
2.03(19) 1164( 8) 9.55(19)
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Fig.2  Organic types based on Rock — Eval pyrolysis and kerogen element analysis Biyang Sag Nanxiang Basin
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3
Table 3 Geochemical characteristics of source rocks in Biyang Sag Nanxiang Basin
C /
/m Pr/Ph #
Cas
78 Eh, 1922.6 0.45 1.61 0.04
331 Eh, 1938.7 0.73 2.27 0.09
9 Eh, 2 064.0 0.27 1.88 0.24
2 Eh;, 2 108.5 0.93 0.10 0.76
6-1 Eh; 2197.0 0.24 0.94 -
130 Eh;, 2488.2 0.32 0.42 0.33
191 Eh;, 2595.5 0.42 0.22 0.72
96 Eh;, 2752.5 0.37 0.85 0.18
78 Eh;, 2 831.5 0.25 0.36 0.54
78 Eh; 2 895.0 0.27 0.44 0.43
197 Eh; 2 871.0 0.35 1.00 0.63
197 Eh; 3210.5 0.33 0.91 -
96 Eh; 3397.0 0.65 0.48 0.25
212 Eh; 3503.0 0.40 0.38 0.24
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Fig.9 R, isolines of source rocks in 3rd member
of Hetaoyuan Formation Biyang Sag Nanxiang Basin
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