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Geochemical origin of oil in Lower Oligocene reservoirs
in Gas Hure, western Qaidam basin

Li Sumei"?, Liu Luofu'?, Wang Tieguaurl2

(1. Key Laboratory for Hydrocarbon Accumulation, University of Petroleum, Ministry o Education,
Bejjing ; 2. Basin & Reservoir Research Center, University ¢f Petroleum, Bejing)

Abstract: Organic geochemical analysis shows that oils in the lower Oligocene reservoirs in Gas Hure, western Qaidam
basin, are of typical salt-lake origin and have the characteristics of both low mature oil and mature oil. Source correla-
tion shows that oils in the lower Oligocene reservoirs in Gas Hure were mainly sourced from the lower Tertiary near
mature or mature source rocks buried over 3500m in the adjacent area, which were deposited in salt lakes with high
concentration of calcium and salt in strong reducing environment. Salt and high carbonate content in the source rocks
significantly mhibited isomerization of steroid and terpenoid, wich would delay the maturation of lower Tertiary source
rocks. Oils currently discovered in the lower Oligocene reservoirs in Gas Hure are mainly low mature oil, with rare
immature and mature oils. Analysis shows that mature source rocks are mainly distributed in deep layers with a burial

depth of over 4000m, thus deep layers would be the potential targets for discovering mature oils.

Key words: salt lake facies; low mature oil; hydrocarbon origin; biomarker; geochemistry, Gas Hure
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Location of Gas Hure oilfield in regional tectonics
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Table 1 Hydrocarbon parameters of oils in E% reservoir and the adjacent area in Gas Hure oilfield
e o . Zz  #H

A * 5 B 1 > 3 4 5 6 7 8 9 10 1 12
10-4 E} 1.06 0.42 1.08 0.45 0.98 0.028 0.32 0.29 0.21 0.58 0.8 1.73
10-6 E} 0.91 0.57 1.52 0.43 0.96 0.049 0.32 0.31 0.16 0.57 0.82 1.69
15-6 E} 1.08 0.42 1.02 0.51 0.93 0.000 0.30 0.28 0.06 0.56 0.90 1.67
R 13-26 E} 1.05 0.43 1.04 0.48 0.83 0.069 0.33 0.28 0.16 0.60 0.8 1.65
%‘ 18-9 E} 0.98 0.46 1.12 0.46 0.95 0.078 0.35 0.30 0.19 0.61 0.75 1.17
# 9-36 E} 0.93 0.59 1.45 0.43 0.97 0.000 0.31 0.29 0.16 0.61 0.8 1.82
-3 E} 0.88 0.55 1.44 0.46 0.93 0.041 0.31 0.30 0.18 0.60 0.89 1.69
5-7 E} 0.90 0.45 1.20 0.42 0.92 0.041 0.35 0.31 0.18 0.59 0.8 1.74
BR¥R 7 £ 0.94 0.48 1.03 0.48 0.99 0.154 0.31 0.28 0.13 0.68 0.74 5.09
Wi 1 N, 0.88 0.68 1.68 0.39 1.36 0.120 0.40 0.42 0.158 0.64 0.76 5.21
Vi P 4 Ny - 1.26 3.83 0.37 1.36 0.260 0.39 0.38 0.125 0.64 0.91 6.64
T ViR 20 E3 0.84 0.48 1.23 0.56 1.51 0.296 0.49 0.54 0.079 0.66 0.95 5.89
A 1 SE10-1 N3 0.85 0.66 1.71 0.38 1.31 0.196 0.34 0.37 0.126 0.62 0.8 5.78
16 SLo-13 N, 0. R7 067 1.69 039 1.33 0177 036 042 008 064 0.90 4. .72
MR T MR 152 N3 0.93 0.61 1.1 0.56 1.44 0.186 0.36 0.44 0.126 0.63 0.51 4.01
M M2 £} - - = - 1.09 0.228 0.65 0.54 0.022 0.83 0.47 0.79
B 62 N3 - 2.0 526 0.48 1.12 0.053 0.41 0.44 0.108 0.61 _0.64  3.96

E: 1 —€PL; 2 —Pr/ nCyy; 3 —Ph/ nCig; 4 —Pr/ Ph; 5 —Cor- / Cooaoa 8525 6 —Cog BLHE/ Coo {5 585 7 —Coo i b 200208/ (S+ R) 5 8 —Cog i b a0/

(oaa+ aBB); 9 —BLkE/ FEKE; 10 —€3, 78 %% 228/ (S+ R) 3 11 — N Tyl / Cao( TEBE+ T0kE) 5 12 —HUI &8 e/ 7E ¢

o BOSEWE, OE, BT, A SEIORGR T AR A = AR PG B a4k 2 A AR vl PR, 1987
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Fig.3 Sterane fingerprint correlation of oils and source rocks

in Gas Hure and its adjacent area
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FERATEE B B AR, KRBT A P
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2 GEIEREHTE S 4 5 = R A A B  S 4
Table 2  Basic geochemical parameters of some Tertiary source rocks in western Qaidam basin
* 5 B M FFR/ m
1 2 3 4 5 6 7 8 9 10 11 12

K 41 N2 2318 0.68 0.8 4.72 0.27 1.15 0 0.14 0.10 0.15 0.42 0.18 6. 64

K 41 F3 3030 0.79 0.98 6.80 0.14 1.19 0 0.13 0. 08 0.12 0.49 0.78 11.13

Bk 24 E3 3303~ 3438 0.81 0.88 5.61 0.25 1.19 0.076 0.21 0.19 0.17 0.50 0. 81 3.48
BRI 10 Es 3341~ 3350 0.82 0.83 5.40 0.29 0.08 0.038 0.21 0.21 0.19 0.51 0.39 1.59

Bk 24 F3 3475~ 3582 0.84 0.78 4.30 0.31 1.12 0.091 0.22 0.23 0.02 0.48 0.99 2.74
Wi 20 N, 2 820~ 2960 0.70 0.80 3.30 0.18 1.03 0.047 0.18 0.10 0.23 0.52 1.02 4.28
iR 20 F3 3170~ 3320 0.71 1.01 3.61 0.18 0.94 0.025 0.23 0.12 0.18 0.56 0.83 3.83
iR 20 E3 3500~ 3650 0.75 1.04 2.29 0.66 0.90 0.066 0.33 0.19 0.19 0.59 0.48 2.02
iR 20 £3 3 810~ 3960 0.76 0.66 1.54 0.32 1.25 0.122 0.41 0.27 0.15 0.62 0.76 2.40
Wi 20 E3 4100~ 4250 0.78 0.58 1.33 0.33 1.08 0.04 0.49 0.47 0.10 0.62 0.8 205
W 20 E, 4 420~ 4 560 0.80 0.64 1.46 0.36 0.66 0.21 0.54 0.51 0.09 0. 63 0.76 2.96
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