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distribution histogram of porosity (¢) and permeability (d) of the Chang-7 Member in Qingcheng area, Ordos Basin
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Fig. 3 Intersection diagram of density and viscosity of crude oil (a) and triangle diagram of crude oil group components (b)

in the 7th Member of the Triassic Yanchang Formation in Qingcheng area, Ordos Basin
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Y1 1010514 7, BRI OEP 434676 1. 01 ~1. 05,
4 1.02,CPL R 1.08~1. 17, F-3 1. 11, i Bt
JFIH A OEP F CPI 22 51K, H 3k 21 B B,
WA . (Pr/Ph) \Pr/nC,, Fl1 Ph/nC,, S50 T
AL TR BT B U (A4 4245, 2003 5 #X 7l
42004 FEMG 45,2014 ), K 7, BORI 7, BRI
Pr/Ph {H43 %14 0. 60 ~ 1. 26 F1 0. 46 ~ 1. 10, F-X{H
53314 0. 78 F1°0. 73, Bk 22 F A K, i Pr/nC,, Fl
Ph/nC g R BN AT A, 4 7 B A Y5 2 Al 3 8L
R R — 55 A A K A A R IR (L 5)

FL S e Cpy—Cog—Cop HOARAXT 75 L8 FH T S
B FORIR (#3055, 2008 5 1 EMESE 2013 5 FH{E S

®1BREGAMRBIBR =B REKA 7 REMIESHEITER

Table 1 Statistical table of physical parameters of crude oil in the 7th Member of the Triassic Yanchang Formation

in Qingcheng area, Ordos Basin

) K7, B K7, Bt
=2 A - -
wME | ERKME | THE | MRS | mME | KA | THME | HERE
W (g/cm’) 0.720 0.787 0.743 3 0.727 0. 827 0.772 3
. Fi (mPa - < 1.10 1.33 1.19 3 1.04 2.05 1.53 3
i 5 mPa + o)

M (mP /) 102.70 116.70 109. 70 2 125.50 126.90 126.20 2
HRREL 1.27 1.40 1.34 3 1.19 1.29 1.24 3
W (g/cm’) 0.822 0. 847 0. 839 20 0.824 0. 849 0. 837 15
ST ZH(50°C) (mPa - s) 3.65 6.80 4.78 20 3.80 7.01 5.02 15
- WA (C) 45.0 99.0 72.5 23 54.0 96.0 70.2 16
B S (°C) 12.3 23.2 17.9 23 9.0 23.0 16. 1 16
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Fig. 4 Gas chromatogram of saturated hydrocarbons in some samples of the 7th Member of

'U

the Triassic Yanchang Formation in Qingcheng area, Ordos Basin
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Fig. 6 Mass spectrum of sterane (m/z=217) in some samples of the 7th Member of

the Triassic Yanchang Formation in Qingcheng area, Ordos Basin
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FALEA W 25 5, EEABIAE 18a(H) - =M A NRIAYBIRZERL (s iibe 45 S UTRUK e

Bt (Ts) 17a( H) - =[F7EHE (Tm) 17a(H) -C,, &
HEE LS A S WA & i B (3R 2,18 8) K 7 Bt
JEH Y Ts/Cy FEHE . Cqy EHERESE/ C, BERELEF Cy
HARRELE, Cy 70T M E AR TE RIS B, 22 B it

B DIAEE (B ATLEE, 2000) , BF 5 X5 3 40 2 i
e o 3 Ol A, A W e o - Cyy BN T
0.2(£2), RBBIFEIX K 7 B & IR DRI
HIRIK—TRK ISR

R2BREFAMKMME =B REKE 7 RABD R RIERS R

Table 2 Terpane parameters of some crude oil samples from the 7th Member of the Triassic Yanchang Formation

in Qingcheng area, Ordos Basin

W5 HIE (m) =42 A B C D E F G

HC2 1762. 99 K7, B 0.70 0.31 0.35 0.55 3.50 0.49 0.14
HC2 1769. 99 ®7, B 0.86 0.39 0.40 0.67 3.59 0.50 0.14
HU56 2366 K7, B 0.17 0.09 0.25 0.33 1.02 0.15 0.06
HU69 2382 K7, B 0.19 0.09 0.29 0.40 1.39 0.15 0.06
1235 2210 K7, B 0.13 0.06 0.22 0.28 1.07 0.16 0.11
1302 2066. 9 K7, B 0.32 0.15 0.31 0.44 1.52 0.24 0.12
w67 2044 K7, B 0.31 0.15 0.28 0.39 1.77 0.25 0.09
X299 1928.6 K7, B 0.51 0.21 0.37 0.58 2.85 0.31 0.12
HO1 2157 7, B 0.79 0.38 0.46 0.84 3.94 0.55 0.12
1.285 2172 7, B 0.61 0.26 0.38 0.61 3.68 0.44 0.12
1.302 2088. 51 K7, B 0.85 0.32 0.38 0.62 3.76 0.39 0. 14
L83 2194.5 K7, & 2.12 1.04 0.59 1.46 6.92 1.49 0

X233 1950. 92 7, B 0.29 0.14 0.29 0.40 1.92 0.26 0.10
X291 1995. 8 K7, B 0. 66 0.32 0.42 0.73 4.04 0.58 0.15
X299 1967.3 K7, & 0.84 0.35 0.46 0.84 5.90 0.48 0.13
X299 1974. 63 7, B 0.28 0.13 0.26 0.36 1.48 0.21 0.08

H:A—Cy EHEZERE/ Coo AT s B—Csy HHEAIRE/ Cyp 7ENE ; C—CooTs/ ( Cog FEFENE+C o0 Ts) ;D—C o Ts/ Cog [E7ENE ; E—18a(H) - =
Mgk (Ts) /17a( H) - =FE7E%E(Tm) ; F—Ts/ Cyy 7ok ; G— M D ke / aB-Cyy 7558,
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Fig. 8 Mass spectrum of terpane (m/z=191) in some samples of the 7th Member of the Triassic

Yanchang Formation in Qingcheng area, Ordos Basin
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Fig. 10 Characteristics of steroids and terpanes in different genetic types of crude oils from the 7th Member of

the Triassic Yanchang Formation in Qingcheng area, Ordos Basin
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Fig. 11 The discriminant model diagram of the lower limit of TOC content of the effective source rock (a) and the discriminant

map of the lower limit of the effective source rock TOC of the the 7th Member of the Triassic Yanchang Formation in Qingcheng

area, Ordos Basin (b)
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Fig. 12 Characteristics of steroids and terpenes in crude oil and source rocks of the 7th Member of

the Triassic Yanchang Formation in Qingcheng area, Ordos Basin
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Tight oil characteristics and source analysis of the 7th Member of
the Triassic Yanchang Formation in Qingcheng area, Ordos Basin
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Objectives: The high-quality source rocks of the semi-deep lake—deep lake facies in the 7th Member of the
Yanchang Formation of Triassic ( Chang-7 Member) in Ordos Basin are the important sources of oil and gas,
including black shale and dark mudstone, which are the important source rocks of the basin. Most of the previous
studies have ignored the contribution of dark mudstone to oil and gas. Therefore, this paper analyzes the
geochemical characteristics of tight oil and source rock of Chang-7 oil formation in Qingcheng area, evaluates the
effectiveness of Chang-7 source rock, and analyzes the oil and gas source of Chang-7 oil formation, providing
scientific basis for the study of oil and gas accumulation in the study area, and providing guidance for the next step
of oil and gas exploration.

Methods: The tight sandstone reservoir was evaluated by using the whole rock X-ray diffraction, porosity and
permeability data. The physical properties of tight sandstone oil in the 7th Member of the Triassic Yanchang
Formation were analyzed by using the physical properties and group composition of crude oil. The maturity, parent
material source and environment of crude oil were analyzed according to the saturated hydrocarbon chromatography
—mass spectrometry data. The lower limit of organic carbon of effective source rock was determined by using organic
geochemical data, combined with the geological data of oil and gas distribution in single well, the source and

distribution origin of oil and gas are comprehensively evaluated.
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Results: The research shows that the black shale and dark mudstone of Chang-7 Member in Qingcheng area
both contribute to hydrocarbon accumulation, of which black shale has the largest contribution, followed by Chang-
7, dark mudstone, and the dark mudstone of Chang-7, and Chang-7, has the least contribution. The crude oil has
the characteristics of low density, low viscosity and high saturation hydrocarbon. According to the characteristics of
biomarkers, crude oil is divided into three types. Class A crude oil has the characteristics of low C,, rearranged
hopane/C,, hopane, low C,,Ts/C,, hopane, and low Ts/Tm, contributed by black shale, mainly distributed in
Chang-7, Member; Class C crude oil has the characteristics of high C,; rearranged hopane/C,, hopane, high C,Ts/
C, hopane, and high Ts/Tm, mainly contributed by dark mudstone, with a small quantity and limited distribution;
The parameters of the biomarkers of Class B oil are all in the middle, which is a mixture of Class A and Class C
crude oil, mainly distributed in the Chang-7, Member.

Conclusions: As the black shale was earlier than the dark mudstone in hydrocarbon generation, and the
viscosity and density of crude oil were lower, the low viscosity Class A crude oil from the black shale is easy to
migrate to the Chang-7, and Chang-7, members, while the Class C crude oil generated from the dark mudstone is
mainly concentrated in the near source and mixed with Class A oil distributed in the Chang-7, Member, so the Class
A oil formed is mainly distributed in the Chang-7, Member, the Class B oil is mainly distributed in the Chang-7,
Member, and the distribution of Class C oil is limited. This is of great significance for the next exploration and
development and resource evaluation.

Keywords: tight oil characteristics; source rock; oil source comparison; the 7th Member of Yanchang
Formation; Ordos Basin
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