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Fig.1 Studied area showing the sampling location
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Table 1 Analytical data of n-alkanes and isoprenoid alkanes of crude oils from the Xifeng oilfield

FEMER| WHHE ¥ #5 B | WEm) |BREEE | Eigg$| OEP | Cy~—/Cu+ | Pr/Ph | Pr/aCy | Ph/uCig
3 Y-5 48-32 Ys 1208 14~35 25 1. 06 0. 32 0.98 0. 85 0. 84
i H Y-7 432-8 Y10 1376 14~35 19 1. 04 0. 62 1.16 0. 40 0.34
E-22 £11-9 Ys 1601 12~36 20 1.04 0.77 1.23 0.71 0.55
E-17 28 K3 1603 12~35 19 1.02 0. 84 1.11 0. 45 0. 40
E-19 11 K3 1637 12~35 20 1.02 0.82 1.14 0.71 0. 60
Zh-1 K12 i 1539 11~38 19 1.05 0.93 1.02 0. 66 0. 65
L 24 E-11 727 £ 1817 11~34 19 1.03 1.49 1.07 0.78 0.71
piiip =3 HH E-12 | 7§24-24 K3 1450 11~36 19 1.06 0.90 1.34 0. 46 0. 34
E-9 P74 : 1660 11~38 21 1.01 0.77 1.17 0. 61 0.51
E-6 7§33 Ki 1463 11~37 21 1.03 0.78 1.17 0. 97 0.81
E-3 P35 K 1328 14~36 20 1. 03 0. 66 1.11 0.48 0.39
Zh-6 T4 ki 1095 13~34 19 1. 04 0.76 1. 00 0. 49 0.48
—BR Sh-1 851 Pys 1239 11~35 17 0. 99 1.08 1.57 0.16 0.08
M Sh-2 42451 Pis 1598 11~37 21 0.99 0. 43 1.46 0.16 0. 05
|E Sh-4 B Pz 2271 14~38 24 0.99 0.21 1.83 0.26 0.15
R-1 17 £3 2043 13~35 16 1. 02 1.08 1. 47 0. 68 0.51
S gﬁ R-2 T4 K3 1570 14~35 19 1.01 0.58 1.03 0.75 0.73
R-3 £33 ¥ 2187 13~36 17 1.05 0. 60 1. 05 0.97 0.95

& :Ca—/Cat —<Cu EM R/ >Co EEM IR ; OEP—[ (Ci+6Citz+Cits)/(4Ci+4Cis3) JDiFL | i—Cpy~Cay.
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Fig. 2 Representative mass chromatograms of TIC (a), m/z 217 (b), m/z 191 (c), m/z 123 (d),
m/z 83 (&) and m/z 123 (f) for the oils
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Fig. 3 Cross plots of Pr/nC,; vs. Pr/f;h (a) and Ph/nCis vs. Pr/Ph (b) ratios of the crude oil samples
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Fig.4 Cross plots of Pr/nC; vs. Ph/nCy; ratios of the crude oil samples
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4 —Yanan Formation oils;[ ] —Chang-3 oils; A—Chang-8 ;)ils; X —Shanxi Formation oils; & —Taiyuan Formation oil;(O—Chang-7 rocks

B 3 6 5% — A 3 B H % 26 (Robinson et al. , 1984),
R BAFEME 2 (Philp et al. , 1991) , JE i 4
FR 5 8 b O 77 7 » U6 B P O 28 o R v RO T A 4
TH#R.

74 0 T P DR R R A 3R b, IR
I /B L Ay A 7E0. 05~3. 28(383), Bl B & T 4
15 AR 235 1 G LA B O O A A T B TR A9 R i €0. 03
~0.22, e 3%, 2004b) , W BEFE /R T P4 &3 H R
FEHKREHERSHEY, REURBBEY.F
B, ZERERWE e o AE R E e AL B WOk B R

FESHY . AP = rEMURfEmERgs
£ 5 M i % ) 48 & (Seifert and Moldowan, 1978;
Aquino Neto et al. , 1983),3 H C;s =i 4% /Co I
ST ZFBEEE ) (Cro+Cood/ Cas il Cos/Cos I Co
P9 IR G LT / (Co IR E 52 + Cos = IRME S5 ) LI E AR
#Uﬁ%ﬁiﬁ?ﬂﬂ )5 it (Hanson et al. , 2000;Zhang et
al. , 2000 ) . B R MBHIFTRY , ZIFFELE Cos/Cos tUE
TE ¥ AH i A > 1, 78 Bl A R W 4 <1 (Burwood et
al. , 1992), % bb{H 76 76 & & 3 b 25 0. 25 ~ 0. 50
(FR3);Cu =3MES/Co IR TE LT LLE7E B B AR AL
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Table 2 Analytical data of steranes of crude oils from the Xifeng oilfield

_ MU E A AR | s | BHEA | FEES | 00Cu20S | Cof | Dia-Cp208
Ce Cas Cas ik PW B | MNEL | 208+20R aa+ BB 205+ 20R
Y-5 27.5 29.6 42.9 0.29 0.13 0.20 0.53 0.58 0. 56
Y-7 26. 2 30. 8 43.1 0.35 0.13 0.21 0. 50 0. 60 0.48
E-22 23.2 26. 8 50.0 0.18 0.11 0.18 0. 47 0.51 0.55
E-17 23.1 27.4 49.5 0.21 0.12 0.20 0.51 0.58 0.55
E-19 23.5 29.5 47.0 0.16 0.13 0.19 0.53 0.56 0. 56
Zh-1 23.0 30.1 47.0 0.28 0.16 0.20 0.51 0. 60 0.54
E-11 26.5 29.7 43.8 0. 34 0.21 0.16 0. 55 0. 60 0. 55
A E-12 25.5 29.8 44.7 0. 26 0.15 0.23 0.52 0.58 0. 49
E-9 23.7 29.9 46.3 0.19 0.14 0.21 0.53 0.58 0.52
E-6 24.2 29.9 45.9 0.19 0.17 0. 20 0.53 0.50 0. 47
E-3 25.1 30.2 44.7 0.20 0.15 0.21 0.54 0. 60 0.52
Zh-6 24.7 27.7 47.5 0.22 0.16 0.19 0.52 0. 58 0.58
Sh-1 22.0 25.3 52.7 0.33 0. 88 n 0. 48 0.56 0.59
Sh-2 22.5 25.1 52.3 0.27 0. 99 n 0. 50 0.55 0. 60
Sh-4 21.7 25.3 53.0 0.21 0. 87 n 0. 49 0.56 0.59
R-1 30.0 24.1 45.9 0.28 0.48 0.21 0.54 0.52 0.58
= R-2 29. 6 20. 6 49.9 0.29 0.52 0.15 0. 48 0. 54 0.61
R-3 30.3 19.7 50.0 0.31 0.55 0.12 0. 49 0.52 0.58
I :Dia-Cos—Coo B HE B St sn— R M il .
£ 3 FEHERERPERS AR
Table 3 Analytical data of terpanes of crude oils from the Xifeng oilfield
pe Cos = Sh 5 4 ZITERE Alslec Ao Ts | p SWIER | B Cathe| Ca228
Co IR BEBE(C19+Cro) /Cas|Cas/Cas Cart2e] Cao |>Cao|Cas+Cas| Tm =5 Eht (CaoBELi|22S+22R
Y-5 0. 60 0.63 0.50 [0.07]0.45|0.07| 32.1 [43.8(24.1 2.8 0. 85(0. 04 0.29 0.09 0. 09 0.59
Y-7 0.67 0. 67 0.40 [0.10(0.38|0.08 32.8 140.7(26.5 3.4 1.14(0.06 0.41 0.19 0.10 0. 57
E-22 0. 50 0.57 0.44 (0.06|0.47|0.05| 31.4 |42.7]25.9 2.9 0.63(0.04 0.22 0.43 0. 09 0. 60
E-17 0. 67 0. 60 0.50 |0.04|0.43|0.04| 30.6 |46.6(22.8 3.0 0.62|0.04 0. 20 0. 39 0. 08 0.58
E-19 0. 50 0. 56 0.31 [0.08]0.38(0.04} 33.0 {44.7|22.3 2.8 0.67|0.04 0.25 0.50 0.10 0.59
W Zh-1 0.50 0. 64 0.30 [0.09|0.38|0.08| 34.4 |42.2|23.4 3.5 0.7610.06 0. 36 0.79 0.09 0.59
E-11 0.50 1.05 0.43 |0.11(0.46|0.09| 37.0 |41.7|21.3 2.8 1.00(0. 05 0.59 3.28 0. 07 0. 55
E-12 0.57 0.63 0.40 [0.10|0.41|0.08] 36.0 |41.0(23.0 2.7 1.25]0.05 0. 38 0. 88 0.08 0. 57
E-9 0. 50 0.44 0.42 10.08[0.45(0.04| 32.8 |43.4|23.8 2.8 0.9310. 04 0. 25 0.47 0.08 0.58
# E-6 0. 46 0.58 0.38 [0.10}0.45|0.06| 33.8 [39.1(27.1 3.2 0.89(0. 06 0.29 0.56 0.11 0.56
E-3 0. 50 0.50 0.33 [0.07|0.40|0.06]| 33.1 (43.0(23.9 2.8 0.85(0. 04 0.26 0. 05 0.08 0.58
Zh-6 0.38 0.58 0.25 j0.05/|0.40]0.04| 30.5 |46.2|23.3 2.5 0.920. 04 0.23 0.19 0. 09 0.59
Sh-1 0. 32 3.17 0.43 (0.16|0.58|0.16} 29.0 [32.1(38.9 4.4 1.00|0.13 0. 69 7.91 0.11 0.62
Sh-2 0.39 1.64 0.54 [0.19]0.58(0.15| 31.0 |30.4{38.6 3.6 0.95{0.15 0.59 0.29 0.11 0.62
Sh-4 0. 36 1.63 0.67 |0.17|0.65(0.13| 30.8 |30.5|38.6 7.8 0.60(0. 10 0. 27 0.10 0. 06 0.63
- R-1 0. 50 1.56 0.33 [0.060.40(0.09{ 29.5 {38.9(31.6 2.9 3.89(0.08 0.29 0.63 0.09 0.56
g R-2 0.33 1. 38 0.50 [0.04|0.45|0.10| 23.8 |40.5{35.7 3.0 2.6310.08 0.16 0.07 0.10 0.58
R-3 0.33 1.63 0.50 [0.03|0.480.10| 23.8 |38.8(37.4 2.8 1.90(0. 09 0.16 0.18 0.12 0.59
B A—Cu =R/ (Co TR IR +CaoE ) s B—Cou U BE £/ (Coa PR TE I+ Cos SHMERE) sC—Cos ZHF M/ (Cos ZFRBESE +Cao

B s D—NE g e/ aB-CaoBE S .

AR — R T, R R LPEN T K4 T 5 LK 2 A 5 AR R 7R R (B
1(Hanson et al. , 2000), Fi i F Bl X LB 4y 6, BE RS —EREMAEAR . #—FiE
FATEO. 38~0. 672 8] , 3X L HR [ B T 75 4 ik FEI DT 1R 2 T e 3ty Y 9ol A B O = 3R B e, BV A e
R R EA EL W EEIR.C.OUR MR~ FEEAA G (B 20 , SL88 T B 4 5 B IR B S Y
TER R A VLR & B85 Hanson % (2000) f Cu ) TR

PUER 5 B/ (Co PU IR HE 8 +Cos 3R BELE) 5 Cos =3 HIF=MERAEM AR PREE GR2.3D EMR
TEbE/ (Co ZFRME 58+ Cao B ) HL B AH S 1, AL 2 3 i 20 B AE 2 » Cor + Coo B2 4929 006~ 37. 0%, B
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sterane compositions of the crude oil samples
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BETFREARGHARB=RFEM P Cp\r+Crplt
FIAE ST & B (20. 24 ~27. 5% ; BR B % ,2004b) , J5 #
FHMEERSEELEEIR. 5 —MEFER R A&
i PR D 8 A IR B A AR R B e BRSO A FE
11~372 [8], BN Cis.Cor il Cug» LERIF B b
B ERR, 50. 76~5.56(FED) ,HBAR &
RIRH,

75 1y A SR 9 P Pr/Ph {4 1. 00~ 1. 34 (38
1), 55 5835 K 2 b 79 3B 58 38 TR 3R 55 T 6 A9 SR v AR 3%
FefE (0. 51~0. 64) 1t , 75 14 iy B J 9k Pr/Ph {H
JB P BE 3 BL7E B 4 5 3 2 JR3H A F38 SR A B AL A 8
WL AP EEREE AT M, — 85
B-HAE MR 7E TIRIC IR INEE . X 46 U5 Rl 2 0 G 1%
HHE MBS T 5 R E MDA B
BHREAUIRIF R, B F 5 (0 2 8% ke
AEL—BE R E AR ESR % (Moldowan et
al. , 1985; Fuet al. , 1986; Philp et al. , 1991 ; Bz 3%
%6,2004b) BN , S 3K R 20 Hh 74 5 2k 159 A0 B B A R
T F 00 3D 05 5 / a3-Cao 2B %5 LU ABL T > Coo s Coess B %
X & BAME, 45 #0.27~1. 00F126. 3% ~
51.3%.2. 8% ~17.1% , 74 ey B ¥#h P 3% HL (B 7R

CoSHRER [ (Cp SRREBHCooBERR)

B 6 JRIMH T Cou PFF 5/ (Coo IR I35 +Cos = FRME T
5 C IR/ (Co ZIRTELE + CooBE D) LL E AR X
Fig. 6 Cross plot of Cy tatracyclic terpane/(C,,
tatracyclic terpane—+ Cg tricyclic terpane) vs. Cj; tricyclic
terpane/ (C;S tricyclic terpane+ Cso hopane) ratios of

_ the crude oil samples
TR E MR MR AW R X — 1L TS 40 R
A—RFEAMBEO—K B8
@ —Yanan Formation oils; [ ]—Chang-3 oils; A—Chang-8 oils;
X —Shanxi Formation oils; A—Ta.iyuan Formation oil; (O—

Chang-7 rocks

%43 120, 04~0.06H121. 3% ~27.1%.2.5%~
3.5%, 3 HaxX S R 7E B 7a 4y A HE— MR/ Y
HEA.ZEREMERTEECEHETE, B8
0 A AN D 0 A5/ oB-Coo 2B 68 LU 4B . SR 3 Fh B IR A 2 4L
B 5 UL R B 5 F R LR 26 B 4 I B A % (Sofer,
1984; Peters et al. , 1996; Duan et al., 1997a,
19970) , MM B EVNRAEFE RO EREE S
B 0V C {E, BT & W B F 2 555 AR 4 #b 7Y 3 R
(—25. 4%~ 27 5%, BE B %, 2003b) , J5 & M| B A
P & R R 7 09 R 0°C [ERE, A

- — 31 4%~ —31. 6%, TEE 7b o 43 i B AR, 3

L5 B R R 46 i K 43340 G 3 SR 43 A X B B R
IR0 . 330 42 5 334 B G g T B9 % A T W K BB
KWIHFRE,
2.2 FiMBIR P E

FHME R EEFREREN - EEHR,
Y4 MAR S LS WS BN 2 W LU R B ST E
TH B B B T 04 i HE SR TGy B B2 20S/(20S+
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Table 4 Analytical data of alkycyclohexane, P-carotane, carbon isotopic

compositions and aromatic hydrocarbon of crude oils from the Xifeng oilfield

B, BRI EEERBRT R
B L TG 0 i FH TR P E A e/
P b LB 0. 11~0.21, 5
S5 530 R £33t A6 R IR K 8 78 B A AR

B |x ] j 313C Re
#9 | e | C1 (oo | BEESE PR o [MPI] G R 0. 28~0. 39) AL, R e T
Y-5 |14~33} 18 | 0.99 0. 84 1.89 + | —31.4[1.01|0.93 E%E?ﬂiﬁﬁﬁ%&ﬁ?ﬂioﬁﬁﬁ%m
Y-7 |14~36| 18 [0.99 | 0.92 3.06 + | —31.1|0.85|0.82 . _ _
E-22 |13~36| 17 | 1.13 | 1.06 1.30 + | =314 n | n SRl o 5 Coo ZFR ML/ (Con = 3R B
E-17 |11~36| 15 | 1.02| 1.43 1.27 + | —3n5|082lors +CoBERE) HIENO.04~0.09, K
E-19 [11~36| 15 | 1.08 | 1.55 1.24 + | —31.4 LT 5 B A 2% Hb B A AR 2 B U
Zh-1 {11~36| 15 [1.10| 1.75 2.14 + | —31.5]0.79|0.77
M| E11 [11~36| 15 | 1.05| 3.33 5.56 + =312 n | n (Zhang et al. » 20000 ; Coo ELHF i 52
E-12 [11~36| 15 [1.07 | 1.54 2.36 4+ | —31.2]0.83]0.80 20S/(20S+ 20R) I Cy EE %% 225/
g | B9 |13~37) 15 | 113 | 0.99 1.04 + | —sns|o.7z]0.72 (2254 22R) K {E B R IF M A2 2 B0
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Geochemistry and Genesis of Crude Oils of the Xifeng Oilfield
in the Ordos Basin

DUAN Yi”, WU Baoxiang” , ZHANG Hui® , ZHENG Chaoyang?”, WANG Chuanyuan?
1) Lanzhou Institute of Geology, Chinese Academy of Sciences, Lanzhou, Gansu, 730000

2) Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou, Guangdong, 510640

Abstract

Crude oil samples of the Xifeng oilfield in the Ordos basin were collected systematically and analyzed by

means of high-resolution GC-MS and IRMS. In this paper, biomarkers and carbon isotopic compositions in

crude oils were studied, and the oil/source correlation and their genesis were discussed. The data indicate that

the studied oils are of the same genetic type. The oil-forming matrixes are algae and higher plants, especially

with an important contribution of higher plants to the formation. The crude oils were formed under weak

reducing and fresh water environments. The crude oils are mature. The geochemical characteristics of crude oils

are closely correlated to those of the Upper Triassic Chang-7 subsection, reflecting that crude oils were mainly

originated from the Chang-7 oil bed group.

Key words: Ordos basin; crude oil; biomarker; composition and distribution; carbon isotope; genesis
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