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Fig.2  m/z 191 mass chromatograms of saturate fractions in representative samples from the source rocks
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Fig.3 Abundances of rearranged hopanes vs. R, values in the source rocks
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Table 2 Geochemical parameters of the middle-lower Jurassic oils in the northern Sichuan Basin

s % m AIbA Pr/Ph Ts/Tm CyTs/ColH  CyE/C,H Gy D/C, H R /% 8VC /%0
Il 41 — TR 1.57 5.53 2.82 9.07 12.97 0.98 —
JIRL50 — T 1.76 6.23 5.38 5.41 8.87 0.84 -30.7
J1143 2929.5 KAEZHER 1.42 6.82 2.82 21.01 45.50 0.99 —
Fay Al 2970 KAZHEE 1.44 9.86 3.59 6.34 13.34 0.90 —
file11 2847.09 KAZFEE 1.32 7.46 322 2.90 5.78 0.80 -30.0
Jein9 3 648~3 700 Tih A 1.92 1.53 0.34 7.56 26.84 1.30 -29.4
Johti 171 3 646~3 674 Tih A 1.43 — — — 0.05 1.52 —29.2
Juhfi173 3742~3 769 Tih 1.77 0.94 0.41 0.10 0.15 1.47 -29.5
Jukfi 175 3 740~3 901 BRI 1.82 18.00 3.75 2.95 4.71 0.92 -29.7
Fizvan| 2178~2198 RUEFEB 1.41 2.06 0.51 0.32 1.10 1.05 -30.5
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Abstract: Over 40 lacustrine source rock and oil samples with different maturities collected from the middle-lower
Jurassic strata in the Shilongchang and Yuanba regions of the northern Sichuan Basin were analyzed using GC-MS
(gas chromatography-mass spectrometry ) to characterize the compositional variations of rearranged hopanes and carry
out a genetic correlation between the oils and the source rocks. The results indicate the rearranged hopanes show a
great difference in abundance for the different mature source rocks. The mudstones with R, values ranging from 0.8%
to 1.0% in the middle Jurassic Qianfoya Formation and the Da’ anzhai member of the lower Jurassic Ziliujing Formation
in the Shilongchang region are extremely enriched in three series of rearranged hopanes, i.e., 17a(H)-diahopanes, 18a
(H) -neohopanes, and early-eluting rearranged hopanes with a full carbon number member. These compounds are
present several times in relative concentrations as regular hopanes and can serve as a molecular indicator for
the identification of hydrocarbons from the middle-lower Jurassic source rocks. In contrast, the hopanoids from
over-mature source rocks (R, mostly in 1.4%-1.9%) with similar depositional facies and lithology in the Yuanba
region are found to change abnormally. Their rearranged hopanes exhibit a low relative abundance, possibly as a
result of more regular hopanes generated from kerogen at a high maturity level. Enhanced rearranged hopanes in the
source rocks are attributed to the relative enrichment of these compounds with respect to regular hopanes, rather than
their high absolute concentration. A sub-oxic depositional environment could favor the formation of these compounds,
while the bacterial component in a biological source may be of critical importance. The constitution of hopanoids
appears not to be controlled by thermodynamic processes at high thermal maturity, and rearranged hopanes show a
highly similar molecular distribution with the deprivation of their geochemical proprieties. The composition
and distribution of rearranged hopanes in oils from the middle-lower Jurassic reservoirs also change with increasing
maturation. These compounds are unusually abundant in mature oils but are found at a much lower amount in
over-mature oils, an analogy to the situation in the source rocks at different maturities. Based on the oil-source rock
correlation, studied oils are believed to be self-sourced.

Key words: rearranged hopane; source rock; crude oil; oil-source correlation; Sichuan Basin



