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Fig.2 Representative mass chromatograms of m/z 85 for the crude oils from the eastern Gansu
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Table 1 Analytical data of n-alkanes and isoprenoid alkanes

in crude oils and source rocks from the eastern Gansu

i 35 B OEP XCy-/XCy+ Pr/Ph Pr/nCi; Ph/nCig

i E75 K9 101 1.10 1.01  0.37 0.31
62 K9 1.23 2.87 1.18  0.31 0.23

K6l K9 1.00 5.32 0.84 0.12 0.19

#1146 K9 1.02 1.49 1.06  0.32 0.31

150 K9 0.98 0.88 0.97  0.30 0.27
BIEAE H241 K7 099 1.46 1.07  0.20 0.18
145 K7 1.02 1.23 0.95  0.40 0.46

252 K7 1.02 0.98 1.27  0.40 0.27

w77 K71 107 2.72 1.07 020 0.20

8 K7 1.06 1.70 .13 0.23 0.21

81 K9 1.07 1.73 0.98 031 0.19

#Hes K9 1.07 3.22 227 057 0.21

521 K9 1.03 1.36 224 049 0.17

85 K9 0.98 1.32 .18 0.22 0.14

o3 K9 1.05 1.38 291 0.53 0.17

Hoa K9 099 1.27 220 0.21 0.11
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Yy, I C o+ Cyy = BRI 55/ C,y = R b AT FH S iz e
JEHEE B ACE DL, K9SB C o +Cy —IRMERE/Coy
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Fig.4 Ternary diagram of C,,,C,s and Cy sterane compositions

in crude oils and source rocks from the eastern Gansu
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Fig.5 Representative mass chromatograms of m/z 191

for the crude oils from the eastern Gansu
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Table 2 Analytical data of steranes in the studied crude oils and source rocks from the eastern Gansu
CT I T Y _AUMRRER R I I m W v
(‘27 (428 (429
Jstih JE 75 K9 36.3 28.3 35.4 0.07 0.53 0.60 0.08 0.62
74 62 K9 37.7 25.7 36.6 0.15 0.59 0.58 0.03 0.63
A 61 K9 33.5 28.1 38.5 0.23 0.57 0.53 0.10 0.62
146 K9 33.4 27.5 39.1 0.19 0.59 0.54 0.08 0.60
42 150 K9 36.3 28.3 35.4 0.22 0.59 0.54 0.10 0.54
SRR 241 K7 36.9 28.3 34.8 0.02 0.48 0.51 0.15 0.71
11 145 K7 38.4 23.7 37.8 0.36 0.52 0.62 0.13 0.63
74 252 K7 28.5 25.0 46.5 0.17 0.50 0.45 0.06 0.78
g 77 K7 30.7 23.2 46.1 0.22 0.54 0.53 0.16 0.50
48 K7 26.9 24.9 48.2 0.26 0.55 0.56 0.16 0.60
JE 81 K9 43.1 25.9 30.9 0.06 0.41 0.40 0.05 0.65
85 K9 34.9 24.3 40.7 0.27 0.62 0.50 0.14 0.56
[} K9 39.8 25.2 35.0 0.46 0.49 0.46 0.19 0.45
JE 85 K9 37.9 25.1 37.0 0.21 0.48 0.43 0.09 0.41
75 93 K9 38.9 21.8 39.3 0.66 0.49 0.50 0.22 0.43
H o4 K9 38.7 24.7 36.6 0.41 0.44 0.42 0.13 0.55
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Table 3 Analytical data of terpanes in the studied crude oils and source rocks from the eastern Gansu

i H4 JZ 7 A B C D E F G H I
JEH 75 K9 1.03 24.00 1.23 0.02 0.54 0.33 0.32 0.80 0.09
7 62 K9 0.47 20.81 1.03 0.03 0.56 0.09 0.08 0.30 0.07
K 61 £9 0.62 21.67 3.36 0.04 0.56 0.22 0.20 0.18 0.07
146 ) 0.45 21.99 2.08 0.02 0.55 0.12 0.08 0.18 0.08
HH 150 9 0.46 20.50 2.02 0.02 0.56 0.08 0.09 0.31 0.07
SRR M 241 K7 1.00 20.00 3.74 0.07 0.58 0.34 0.22 0.38 0.21
1 145 K7 0.72 24.00 7.15 0.12 0.53 0.06 0.20 0.89 0.11
74 252 K7 0.95 26.00 1.71 0.08 0.57 0.12 0.19 0.22 0.08
W 77 K7 1.51 18.40 1.30 0.03 0.57 0.05 0.05 0.18 0.07
8 K7 0.78 27.20 0.98 0.04 0.56 0.08 0.06 0.09 0.11
HE 81 £9 0.56 30.21 0.75 0.01 0.57 0.10 0.10 0.07 0.11
4 85 K9 2.84 31.19 4.80 0.01 0.58 0.08 0.06 0.47 0.15
7 21 K9 1.56 26.47 2.02 0.08 0.58 0.41 0.40 0.15 0.14
85 K9 1.34 26.15 1.02 0.07 0.59 0.26 0.09 0.01 0.10
7§93 K9 1.35 31.45 1.50 0.05 0.59 0.12 0.09 0.21 0.13
o4 9 0.88 27.34 1.09 0.13 0.58 0.46 0.33 0.80 0.09
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Sy MT B Y ZR G IR SN B AR M X K 9 T K 7
FRIEA T 9 RIEEFE S S EGHE AT T IR R 4 B 0T
HAH LT 458,

(1) MRHERE S R 200 3R SR RS U
mn ko oh 2 A2 Hoh T 280 R4k 2 AN,
I, Wnl it —2 %53k 3 MEEA (K4 K8, |
FIHFEAL (P 93 185 .74 21 HL 94) #pk K 9 SRR
g, P B A TR BRI — K H i — 717, Pr/Ph
SIATE 2.20 ~ 2,91, Cy 58 & 5t 53 11 £ 35.0% ~
40.7% ; 1 =2y 1T SZEHE 5L ([ 8 P4 77 .74 252)
Pk ALK 7 RSP AR 7R IR —A K4
Pr/Ph MG 7E 1.07 ~ 1.27 , Cop ST A #E 46.1% ~48.2% ;
I, 3 A HER &K 9 Th)Z 41 m Rl
(FE 75 .74 62 K 61 4H 146 4H 150) & 7 BIFE A (1l
145 11 241) I KK 9 BRUEA (85 1 81) , Hhy2y
SRS IX N, Pr/Ph 3 fi 7E 0.84 ~ 1.18, C,, £ 5t
TRIIATE 30.9% ~39.1% , KX B EHE X LA 5T &
W, T ERMKIRFEAS T, EERMK 7 KA
Fb, Pr/Ph HLAEARXT B /N, C 855 %08 &5 F AR XA K, B
HHERAL AR 22 S i R T I, AR K
7T RESA 5K 9 RIEATERARRL, X uE | B
AHIX K 7 RIS 51K 9 SRR M ERfL 27 FRAF BE
HA 255 EAME,

(2) M4 FE 8 nl Al I FAZE P 9 9
JREHEE 146 - 41 150 I 75 62 Ml 5K 7 =24
1 145 FEAH 9 24T 85 FHAIRIRA E S LRI
VT, EATH Pr/Ph J3 AR AE 0.95~ 1,18, C,, 85 b & 47
ATTE 37.0% ~39.1% , R WK 9 W24 81 146 I A
150 P4 62 ok H A 7 WhZ H K 9 EAH
IR, R R, K 7 IhZ4L 145 HHE
A 5K 9 JMIZ 44 146 1 41150 HAI RN SE 2k
FREU (O J7 BRIGEE 254370124 0.004 F110.006) , & 9
R E 85 i a 51 9 WZ 4V 62 HHi R
ARG R R (RGBS R 0.010) (£ 5) , 1
B 9 ThZ41EH 146 1 FH 150 JA9 s ] g =22k
HEK 7 R8IES, &K 9 )2 4vE 62 HryJFm T g 2
KAK 9 RIS, L,EALPIK 9 WIZH T 75
FEFIAR 61 HFIh 51 7 WhZ41H 241 IR 5 £ %
KRB, BT Pr/Ph 3 7E 0.84 ~1.07, Cy 55 b
TR TE 34.8% ~36.6% ,$5 /8K 9 M)Z4L 1 75 IF
AR 61 HEHSRIA T K 7 W2 A, AR
R 9 W2 81 R A 5 I, A, A4~ 2R A4
KFEJEF I, W2, 5K 9 AT ELE LR,
X 9 Bt A BTk, B I R R 7 RIS
FEA (8,78 77 V8 252) 5K 9 Jsym T & i T, W 2%
BARMAIE S K 9 JUmERIE o H 5K 9 5
ELRREGE; | P K o RIS S 1T 3
KRB 5K 9NN EERCRTIE, d5aHMETE
WF5E X1 oA (1) A IR — R BH—7 &
—HF I 9 Il 2R AR — I 7 RIS
B RIE—B I —H 11K 9 RiE R E— AR
FIES IRV —A /K —H 0K 9 JEh 32 2ok [ 48—
M 7 BRIEA s IRIR— B 7K — i K 7 @I 5 X< 9
JEIH BT RRE /N, PRIR— K R —R — i i1 9 IR R
FXTH 9 JEIMEEA FIA TUER X ST A SRR
[FHATIRR A 7 SRR 5 A 9 SRR A 7E A [R] DX 8 X
K9 UM BTRRAN A, 205 R B, 5K 9 iR
GRRBLRM 7 R UEA S (5 8 75 77 .75 252)
Pr/Ph M TE 1.07~1.27, C.p 8§ bt &5 HE 0 AT AE 46.1%
~48.2% , 5K 9 Il RS S REOE MK 7 R IR AR
fin (1L 145 4 241) Pr/Ph 4345 7E 0.95~1.07, Co £ B
TR 34.8% ~37.8% ; 5K 9 Rl R4k AR5
WE 9 RETE AR (7 93 B 85 1 21 HL 94) Pr/
Ph 43R 7E 2.20 ~ 2.91, C, S BE 25 5 3 i 75 35.0% ~
40.7% , 51K 9 JRIHES O RBUE M 9 IR A HE A
(FE81 JE85) Pr/Phip A 1£0.98 ~ 118, C Hi b & 1t
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Fig.8 Cluster analysis of biomarker parameters in the studied crude oils and source rocks from the eastern Gansu
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Fig.9 Migration mode of crude oil from Chang 9 subsection in the eastern Gansu
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Abstract ; The problem of oil-source for Chang-9 subsection of eastern Gansu province in Ordos Basin is one of factors
which restrict the process of exploration in the area. In order to solve it, the genesis of the crude oil from the Chang-
9 is firstly studied by geochemical testing data of the crude oil. The similar geochemical characteristic of Chang-7
source rock and Chang-9 source rock results lead to that it is hard to evaluate the contribution of the two kinds of
source rock to the Chang-9 reservoir. So the correlation coefficients and the category relations between the crude oil
and the two kinds of source rock are calculated and analized by some sensitive biomarker parameters on the basis of
Cluster Analysis Theory , at the same time the migration pathways of the crude oil are put forward in combination with
geology datas. This study shows that the crude oil is mature and formed under weak oxidation-weak deoxidation envi-
ronment of freshwater lakes, of which matrixes are mainly from aquatic organisms and higher plant. Furthermore, the
crude oil is mostly derived from Chang-7 source rock and from the Chang-9 source rock partially. The crude oil mi-
grates along with directon of NE-SW. It is the great ability of hydrocarbon-generation and hydrocarbon-expulsion, good
migration pathway and available sandstones distribution that play a critical role in forming Chang-9 reservoir.

Key words: Ordos Basin; crude oil; oil-source analysis; cluster analysis; migration pathway



