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Geochemical characteristics and oil—source correlation of crude oils in 6th
and 7th members of Yanchang Formation, Fuxian area, Ordos Basin

HUANG Yanjie', GENG Jikun®, BAI Yubin'?, SUN Binghua*, HUANG Li'

(1. School of Earth Sciences and Engineering, Xi’ an Shiyou University, Xi’ an, Shaanxi 710065, China;
2. International Exploration and Development Company, Daqing Oilfield Company Litd, Daging, Heilongjiang 163000, China;
3. Shaanxi Key Laboratory of Petroleum Accumulation Geology, Xi’ an, Shaanxi 710065, China;
4. Fuxian Oil Production Plant, Yanchang Oilfield Company Litd, Yan’ an, Shaanxi 716000, China)

Abstract: The geochemical characteristics and oil-source correlation of crude oils in the sixth ( Chang 6) and
seventh (Chang 7) members of Yanchang Formation in the Fuxian area of the Ordos Basin were studied based on
physical properties, group composition, biomarker compounds and oil —source correlation. The Chang 6 and
Chang 7 crude oils in the study area are similar in physical properties, both of which are light with a good fluidity.
The average mass fraction of saturated hydrocarbons is 71.46%, the average mass fraction of aromatics is 13.27%, and
the contents of non-hydrocarbons and asphaltenes are relatively low. The saturated to aromatics ratios of the crude oils
are high, averaging 5.43. The n-alkane distribution is dominated by a single peak at C,5 and low carbon numbers. The
C,, hopane is prominent in biomarker compounds. The regular sterane distribution is anti-“L” type, that is, dominated
by Cy. Both of the Chang 6 and Chang 7 crude oils are mature. The sedimentary parent material type is lower
hydrobiont and contains some terrestrial higher plants, which are deposited in a weakly reduced freshwater-brine water
terrestrial sedimentary environment. The oil—source correlation shows that the Chang 6 and Chang 7 crude oils are
closely related to the Chang 7° source rocks in this area; however, the relationship with the dark mudstones in
the upper part of Chang 7 and the Chang 7° source rocks in the Zhidan area in the basin center is poor. There-
fore, it is believed that the crude oil is mainly from the Chang 7° source rocks in this area.

Key words: geochemical characteristics of crude oil; oil-source correlation; Chang 6 crude oil ; Chang 7 crude

oil; Fuxian area; Ordos Basin
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Fig.1 Location and sampling wells of study area, Fuxian area, Ordos Basin
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Fig.2  Petrophysical logging curves of source rocks
from typical wells in Fuxian area, Ordos Basin
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Fig.3 Gas chromatography of saturated hydrocarbons in Chang 6 and Chang 7 crude oils in Fuxian area, Ordos Basin
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Table 2 Chromatographic parameters of saturated hydrocarbons
of Chang 6 and Chang 7 crude oil and source rocks in Fuxian area, Ordos Basin
. N nCy -/ (nCy+nCy)/ P/ Ph/ Fig
=¥ K TR
4 =Lid BEMZER CPI OEP WCope WCyy +1Coy) uCy, nCyg Pr/Ph
HP12 K6 B J 1.07 1.04 1.43 1.67 0.34 0.38 094 nCis
HP20 K 6 Bt JECih 1.09 1.01 1.17 1.66 0.35 036  0.97 nCy
HP21 K 6 Bt JECih 1.06 1.03 1.57 1.96 0.30 029 1.09 nCy
HP23 K 6 Bt JECih 1.09 1.05 1.69 1.71 0.34 034 1.04 nCy
HP33 K6 B JEH 1.09 1.05 1.52 1.54 0.37 0.40 097 nCy
HP36 K6k JEH .11 1.05 1.61 1.81 0.42 0.49 0.87 nCys
H193 K6k JEH 1.09 1.03 1.55 1.76 0.31 0.25 127 nCis
H238 K 7B JEH .11 1.04 1.80 1.97 0.33 030 1.16 nCis
H255 K 7B JEH 1.10 1.04 1.59 1.74 0.31 0.25 128 nCis
FX141 K7E J 1.06 1.03 1.68 1.81 0.19 0.14 138 nCys
X134 K7 BEMITE 1.06 1.02 2.31 3.40 0.18 0.12 157 nCy
k7P BEmItE 1.09  1.02 1.84 3.21 0.23 020 120 nCy
X120 K7'WE Wflgs 113 1.02 0.80 1.97 0.45 0.44 0.84 nCy
K7'FB W@A  1.08 1.03 3.42 4.12 0.15 0.10 156 nCis
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7B () Cp kb C, mAFRE b & Yy
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Fig.4 Correlation between Pr/nC,, and Ph/nC, values of
Chang 6 and Chang 7 crude oils in Fuxian area, Ordos Basin
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Table 3 Characteristic parameters of terpenoids in Chang 6 and Chang 7
crude oils and source rocks in Fuxian area, Ordos Basin
TR 5 BE AR % 1/ %
B = VA e 3 A B C D E F H I J
C27 C28 C29
HP12 K6B  Jii 0.67 391 0.12 059 047 048 0.56 2257 32.61 44.83 028 0.15 0.19
HP20 K 6B J 0.68 2.61 0.16 0.60 0.46 0.50 0.57 23.04 3243 4452 025 0.13 0.17
HP21 K6B  Ji 0.66 2.75 0.16 0.61 0.51 051 0.56 19.26 3234 4840 031 0.0 027
HP23 K 6F Je i 0.66 3.47 0.13 059 045 049 0.57 23.16 32.05 4479 029 0.14 0.19
HP33 K6B  Jl 0.67 3.60 0.14 060 047 048 0.58 19.99 3629 43.72 029 0.16 0.21
HP36 K6B  J5l 0.67 1.95 0.29 061 047 050 0.57 19.76 3629 4395 026 0.12 0.16
H193 K6B  Jiil 0.65 590 0.12 062 0.35 049 0.56 21.51 31.10 47.40 030 0.16 021
H238 K7B R 0.65 428 0.13 061 0.51 049 0.56 23.36 3135 4530 029 0.16 021
H255 K7B R 0.66 498 0.11 062 042 049 0.57 21.80 32.57 45.64 026 0.15 0.19
FX141 K7 B Ji it 0.66 5.13 0.05 057 048 0.46 055 2454 32.06 43.40 024 0.22 0.31
FX134JL€ PURBREAMITAE 062 442 0.13 061 047 052 052 3142 3235 3623 028 043 0.46
K PWBLBEAMITA 063 341 012 059 042 057 055 3399 2880 37.21 0.24 042 043
FX120{< 7B WEgE 0.61 477 0.60 0.46 040 055 3576 3248 31.76 029 0.47 045
K7 B BiRAE 057 457 0.2 0.62 046 049 030 28.64 3354 37.82 0.26 0.40 0.39
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Fig.7 Biomarkers of Chang 6 and Chang 7 crude oils and Chang 7 source rocks

. . 3 . . .
in Fuxian area and Chang 7° source rocks in Zhidan area, Ordos Basin
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Fig.8 Regular sterane distributions of Chang 6 and Chang 7
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