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Abstract: A set of favorable source—reservoir—caprock assemblage was found in the Upper Paleozoic transitional
facies in the Hangjinqi area of the Ordos Basin, and the large-scale Dongsheng gas field has been discovered. A
small amount of crude oil has been produced from the Lower Shihezi Formation reservoir in the area; however,
the origin and exploration prospect of the oil are unclear. Based on the studies including physical property,
n-alkanes distributions, biomarker compositions, and carbon isotopic ratios, the origin and exploration prospect
of the crude oil has been discussed. Results indicate that the Upper Paleozoic crude oil from the Hangjingi area is
mature oil with a low sulfur content and a high wax content, and the steranes are dominated by terrestrial plants
and assisted by a small amount of aquatic organism. The Pr/Ph ratio is 2.16-2.26, and the diasteranes and
rearranged hopanes are in high contents with a relative low content of gammacerane. The carbon isotopic ratios of

the oil range from —27.7%o to —26.8%o, and the carbon isotopic compositions of individual n-alkanes are heavy
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at first and then become light with the increasing of carbon numbers. These characteristics suggest that the oil was

generated by the dark mudstone in terrigenous coal measures under weak oxidation environment. The comprehen-

sive analysis combining organic petrography, hydrocarbon generation simulation, and pyrolysis of source rocks in

the Shanxi Formation indicates that, the dark mudstone in the Permian Shanxi Formation in the Hangjingi area

displays a certain amount of oil generation potential. In combination with the location of oil producing wells and

the spatial distribution of source rocks, the dark mudstone in the Shanxi Formation might be the potential source

rocks for the produced oil. The oil exploration of the Upper Paleozoic strata in the Hangjinqi area deserves atten-

tion as suggested by the favorable conditions of source—reservoir—caprock assemblage, and the adjacent areas of

the Borjianghaizi fault are potential favorable areas for oil accumulation.

Key words: origin of crude oil; dark mudstone; hydrocarbon exploration potential ; Upper Paleozoic; Hangjingi

area; Ordos Basin

TRIR 22 4 7 b2 3R [ H FTAR AR R K A
i, HE A P B X B R 3R [ KRS B
TR R Z —, I 5 4ER, WIRZ AR~
SR 400x10° m® LU, 2019 4R =S B EHE
it 500x 10° m*"' ) BRIR 2 37 A b b % (R RS
db) b X ol AR R R AR i R AL A
IEAE R OB R 12 2 1 R SR S At L™ ) i 4K
Z— R 1980 AR, LA HGE AR TE BRI 1 2%
6 JR L DX P S 2R 78 Sk P R B S, A3 HTIA R X B
MEEA & RBREAY  EAk, SR 2 WA
b 1y A R AR B B AT I R T I X
WA AR R IR & R AR FU
RE, EHEHR T RAEVRIEBX AR —ERT
A BT UG T R TR, R X AR

2137 IR AR B FETE FRGEC, 518 Tl X A%
WS R: TR 1B (U PSS N = i1 i B SUUETI RSP S
PRI S B SRR B, — B R IR Y
AR D AN T D B R R SR AN BT, A
AR SCAPLE S 0 A 3 X vy 2 B SR T ) 3
AL AT 5 E i IX R IR A R RRE, X s Y
IR SRR R RS BEA TR

1 DI s g

U AR XA TS0 /R 22 i A b 2, b T
R DHBICRBB AR R 3 I BT ZS 538,
SRR I A A AR DX i) S S DX Y
FTERAIE . DX R B TH AR TLIE T 5 22 35 M A =
R -3 24 Wi 520 12 11 30 7R 1 1) BB 5800 (TRT1) o A

R 0 0 kn ) o s | [mem| st | wtetnig
e ;] & —
LR L) “ e ]
~ é— é Ps
/ 7 g
T ZY
<
i
X = gPlsh o
f 5|1
A
&
\ A F
, : . fi
7208 7109 5T, F 5 it N #| P
3 _ \ \ T
e o 089 @ J92\ \ ;?H
CAHES s i
e | eno#ias , 1 g
- f B m
T 7G| Pus
1) : #
&4 AR
! 3 | 4[| o
I 7 | %4
>
WHEIX X4 W7 L/ FICRAEE —giE T GG T RIFHIK 2 W FEAg Kk
XXX o) e =]
] —
bk es Lk 4iwba e 9=

P SRR 22 00 A MO AR DX A 3 DX 3 B SR T3 A1 () FIBJZ HEIRIE (D)
PRALARAR S R e & T g,

Fig.1 Distribution of structural zones and typical wells (a) and stratigraphic column (b) in Hangjingi area, Ordos Basin
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Table 1 Physical properties and group compositions of Upper Paleozoic crude oil from Hangjinqi area, Ordos Basin

o g HBE(20°C)/ BBEE(S0 C)/ . . Wk, SRR/ Aeke+ JTR (H1+35)/
s B (g cem™?) (mPa - s) Wi/ % /% % % Wi % T35 L (AE+3)
JPH-353 P« 0.86 6.96 0.08 15.60 78.36 17.28 4.36 4.53 21.94
JPH-2 Pyx 0.89 10.42 0.27 12.15 67.53 26.26 6.21 2.57 15.10
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Fig.2  Chromatogram of saturated hydrocarbons in Upper
Paleozoic crude oil from Hangjingi area, Ordos Basin
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Fig.3 Distribution of steranes in Upper

Paleozoic crude oil from Hangjinqi area, Ordos Basin
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Table 2 Geochemical parameters of Upper Paleozoic crude oil from Hangjinqi area, Ordos Basin
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Fig.4 Distribution of terpanes in Upper Paleozoic crude oil from Hangjingi area, Ordos Basin
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Fig.6  Organic petrographic photographs of the Upper Paleozoic source rocks from Hangjingi area, Ordos Basin
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