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Table 1 Biomarker parameters of three types of crude oils in Tahe oilfield

C,,TT/

o STI/SH Pr/Ph Gl C,-25 FEHIC, H Ts/(Ts+Tm) C, diafreg {55 5%

Jmem (C H+ C, H) * ? O
=

FeAEe| HIfE FeAEe| ¥ FleAe| HIfE FenE| ¥ FleAd| ¥ EleAe| HfE FeAEe| ¥

aBUFIN 33 045089  0.68 028~055 041 042~1.07 0.80 0.03~0.19 0.1 001~207(n=8) 051 023~063 036 0.19~052 0.36

bEUEGH 26 090~149  1.13  050~092 0.64 029~1.06 080 0.05~027 0.4 001~2.88(n=16) 133 025-0.60 040 031~0.65 0.40

CHUFH 31 157~1291 335 0.76~462 143 067~1.16 096 0.05-0.50 0.18 0.31~482(n=16) 120 025~1.00 058 035~1.62 0.60

s = Hil Bt TT=tricyclic terpanes ; 72 %t H=hopanes %2 5E 25L& W30 170 (H) R 51 EE B 5 Pr/Ph=1E 85 556 /47 e 5 GI=4I1 5 B BE/C, 17 o
(H)-FEH¢ ; Ts=C,, 18 (H) -#E 5t Tm=C,, 17 (H) -FE %t 5 C,dialreg {58 =C,, HHF {55 be/ ML b
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Fig.6 (a) Frequency distributions of samples with different biodegradation degrees of three types of crude oils;

(b) correlation diagram of C,-25 norhopanes/C,, hopanes vs. 2 tricyclic terpanes/2, 17 a(H)-hopanes
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Fig.7 (a) Frequency distributions of samples with different maturity of three types of crude oils (Ts/(Ts+Tm));

(b) Frequency distributions of samples with different maturity of three types of crude oils (C,, diasteranes/regular steranes)
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Abnormal Distribution of Tricyclic Terpanes and Its Genesis in
Crude Oils from Tahe Oilfield

AO Tian'*, WANG ZuoDong',ZHANG Ting', LI XiaoBin', WANG WenJun'?,MA DongChen’,
JIA XingLiang*, WANG Dan’

1. Northwest Institute of Eco-Environmental Resources, Chinese Academy of Sciences, Gansu Provincial Key Laboratory of Oil and Gas
Resources Research, Lanzhou 730000, China

2. University of Chinese Academy of Sciences, Beijing 100049, China

3. Experimental Testing Technology Center, SINOPEC Northwest Oilfield Company, Urumgqi 830011, China
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Abstract: Tahe oilfield is the Paleozoic marine carbonate oil and gas field with the largest crude oil reserves in Chi-
na. The content of tricyclic terpanes in Tahe crude oil is unusually rich and significantly higher than hopanes. The rea-
son for this abnormal distribution is still unclear. In this study, gas chromatography and gas chromatography-mass
spectrometry (GC-MS) data for crude oil samples from Tahe oilfield were analyzed. The abnormal distribution and
genesis of tricyclic terpanes in Tahe crude oil are discussed, covering deposition environment, biodegradation and
thermal maturity. The results show that for the deposition environment, the degree of oxidation-reduction and saliniza-
tion during deposition of organic matter is not the main reason. However, the relative content of tricyclic terpanes in-
creased with increasing bacterial input in organic matter and thermal maturity. Stricyclic terpanes/217a(H)-hopanes
is positively correlated with thermal maturity, indicating that thermal evolution was the most significant driving force
for the abnormal distribution of tricyclic terpanes in Tahe crude oils.

Key words: tricyclic terpanes; hopanes; maturation; crude oil; Tahe oilfield



