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Table 1 Chromatographic data of saturated hydrocarbons of crude oils from the Honghe Oilfield

4 AL R/ m WREGE ER 373 Pr/Cyy Ph/C g Pr/Ph OEP CPI  XCy /XCy*
HH60-1 T 1886~1892 Cj3~Cy nCys 0.64 0.52 1.12 1.03 1.09 0.43
SK1-6 K6 1741~1755 Cj,~Cy nCs.nCy 0.29 0.29 1.07 1.12 1.07 0.88
HH115 K6 2283~2293 Cj,~Cy nCs.nCy 0.30 0.29 1.10 1.09 1.09 0.81
HH98 K7 2041~2048 Cj3~Cy nCy 0.25 0.28 0.93 1.05 1.10 0.88
HHI12P1 £ 8, 2281~2292 Cj,~Cy nC s .nCys 0.32 0.33 1.03 1.07 1.13 0.90
HH26 K8,  2122~2127 C;,~Cy nCyy nCy; 0.28 0.27 1.10 1.12 1.09 0.91
HH37P60 £ 8, 2630~2690 Cjp~Cs nCy; 0.32 0.33 1.02 1.06 1.11 1.19
HH73 £ 8, 2265~2269 Cj3~Cs nCg .nCy 0.32 0.33 1.02 1.04 1.10 0.90
HH74P1 £ 8, 2585~2660 Cj,~Cs nC s .nCy 0.25 0.22 1.14 1.04 1.09 0.77
HH1054-6 K 8, 2254~2270 G, ~Cy nC; .nCyy 0.24 0.21 1.16 1.02 1.09 1.00
HH42 K9 1779~1791  Cj,~Cy nCs.nCy 0.30 0.33 0.94 1.13 1.10 0.91
HHS55 9 2104~2107 Cj,~Cy nC; \nCy 0.30 0.29 1.09 1.04 1.11 1.28
HH113 K9 2284~2288 Cj,~Cy nCig 0.28 0.24 1.17 1.03 1.09 1.11

JE T PR 05 5 I A 7K A A A R VR R S AR TR
s XC, / XC, HAT LRI 0.43 ~1.28, B4k
JUDFER AN, KZ/NT 1(3R 1), Rt 5 B B0 1
P e s o A 2 1 I i A= v AR T A R 2R AR P B
AR TR, I P IE G e A 1 O A B AR T 2k 5
IS CPLE A3 AR 7E 1.07~1.13 ,0EP {H43 i 7F 1.02
~1A2(FR 1), Sl H 2 X Hp A B 38 R R

1 A HE (Pr/Ph) AT LS e S 0] i 2 22 4 it
B Ay R P R A5 | PR — T E Y A AR A, —
FBEIAA SR S ORI S5 T 8 1 7 A A Ao I 348
H Pr/Ph {B/NTF 0.5 ; 30 S DT AR IR TR B 1 53 A (e
FEFEAL H Pr/Ph fH53 AT 0.5~ 1.0; 55348 JF—55
SEALTTRIA ST B T 3 L e A 478 I Pr/Ph
A3 T 1.0~2.02) ) £l 3l v AR L5 9 P/
Ph B 435 3 BN (0.93~1.17) , RE4EIR T 1.0( %
1), St v Az AN [R] 3 J2 45 i 2L AT AR AR A B o
e, Horh GEZA2H I Pr/Ph (B 1.12, K 6 W24

100

JEI Pr/Ph i H 1.07~1.10, K 7 i )24 )53l Pr/Ph
H°7 0.93, 1+ 8, W)= 41 )3 Pr/Ph {E°4 1.02~1.16,
1 9 V)24 Pr/Ph (M 0.94~1.17(FK 1), #]
D, ZTIR1 3 FH 7t e e e 4 44 R0 B e 5 e AL 35 8L I
BT 30 ) — 55 18 IR TR R

JE3H ) Pr/nC  fE A Ph/nC {H8 5 H R BF5E
A B AR Y RS ER B R S s T 4
AL Y Pr/nC B Ph/nC X AN FU AR 7E — 3%
KRBt HARTE IR A A Xt (5] 4, 8RR
51 E SCHR 7) , S WA AT 2 A AL AR FOR R T R
THEEFEAUIR AR, (B 4 ik S 5l AR g S T
AN JF IR B (10 3T X I B30 J5E X s, ¢ IR sy T
BT 55 58 —59 18 JE IR
3.2 TEENEYHHE

ZT ATy A A A4 2 A RG2S W A A R
TEABRLC I S) , B AR R Bk = Bl bt 2 e A1, 1M 4%
A I =l e & T TR = B LG, - B b

W 22 i

Pr/nC,,

R S|
(%\ ® K7

AKBJE

+ RO

Ph/nC,,

4 Jsl R Pr/nCy, 5 Ph/nC fHAR
Fig.4 Cross plots of Pr/nC,, vs. Ph/nC g ratios of the crude oil samples

10



55 2 1]

T3y TEAF « SRR Z2 A M LT ik FH it R A~ R A S 3 I 0 A 419

FCop-Fo 7R 0 % 5 e e, HORIE Cop- = FEFE 5 (T
Tm ) R FERE CooTs , T Cyo T HERE Yot F1AMN h 0 Jot 25
HIRK (A 5) .

— ARy = BRI T R A DL, I Az
| BB PSR 7 e — ek R I = R e A
AT X B T Cp, =R FESE Ts/Tm BE 5 B A
K, NG UTRA B AHER R, B0 B, Ts/Tm {H 8
HEOT AR X A A R R IR e AR, 32 AL
BUER /N, FEE AR E EHEY], T =
B2 P e e N Y | S N = I S = e
FEI7E 0.10 ~ 0.25 Z Ja], Ts/Tm ¥ KT 1(1.02 ~
1.12) , HA& 2 A Z RS KK (£ 2) , i
Je a7 B A AR [ Y B R R, HBG 0 — 3K, TR
M C, THEERE 228/ (228+22R) H K 0.51~0.57 (%

2) , B, Ud A ST SRy s

JECH A W g 18 R R LR B TRRUK
AR RE 25 D AH G | 2 R AE K AR ER B R AR 43 2 AR B 1Y
FEARRRT T AINh e HE B (S B e/ C FE e )
FEIR K EIVATORGE F /N T 0.1, 78 RUSUK DTRGE # /N
F 0.3, PR TIBIZIEECN 0.3 ~0.7, M 78K TTAR
WHF KT 0.7 2] 3 53 mp A b e e 4 %
BN G T 0.09~0.26( 3% 2) |, DA I 8 T AR
R IK— UK TR TR IR B

e Gy HHERE Be & =K, C HHFAE ST/ Cop 7
YA T 0.07~0.22 Z[A] (£ 2) . Peters 25 M BF5EIA
H, Co FHERE e R IR T 5 A &5 L IR UURRTE 55 L 3
FALPR IR DU T MBS A LT, 20 H R
FFImh C,, AR e & R, 5 H TR R A AL

. ikt miz191 S
HH60-1, FEZZ4 N HH60-1, $EZZH
C,-FEAERE
C,Ts
SERiRELE Ts (ol &:(2
A m Al 2 3t f5
- o U'AMh
il ‘l ) AN .
50.00 60.00 70.00 80.00 90.00 100.00 56.00 58.00 60.00 62.00 64.00 66.00 68.00 70.00 72.00 74.00 76.00 78.00
HH115, 6 HHI115, K6il
50.00 60.00 70.00 80.00 90.00 100.00 56.00 58.00 60.00 62.00 64.00 66.00 68.00 70.00 72.00 74.00 76.00 78.00
HH98, K7l HH98, K7il
i ‘l d mh An
50.00 60.00 70700 8000 90.00 100.00

HH12P1, K8,

50.00 60.00 70.00 80.00 90.00 100.00

HH42, 97

b

50.00 60.00 70.00 80.00 90.00 100.00

56.00 58.00 60.00 62.00 64.00 66.00 68.00 70.00 72.00 74.00 76.00 78.00

HHI12P1, 8l

56.00 58.00 60.00 62.00 64.00 66.00 68.00 70.00 72.00 74.00 76.00 78.00

HH42, 97

56.00 58.00 60.00 62.00 64.00 66.00 68.00 70.00 72.00 74.00 76.00 78.00
K5 SR 9 JEm i whe b i (0 4]

Fig.5 Crude oil sterols terpane mass chromatogram of Yanan Formation to Chang 9 in Yanchang Formation
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Table 2 Analytical data of terpanes of crude oils from the Honghe oilfield
oy 3 =3 Coo BAFRERE  Cy ittt 7 e €228/
I J2fi /S EIR= 1s/Tm Colithe atai(a ORI sy
HH60-1 AL 0.13 1.03 0.09 36.19 0.26 0.51
SK1-6 K6 0.12 1.06 0.08 32.43 0.14 0.55
HHI115 K6 0.13 1.09 0.07 35.17 0.21 0.56
HH98 K7 0.12 1.12 0.12 31.87 0.16 0.55
HHI12P1 K8, 0.10 1.07 0.14 31.56 0.18 0.54
HH26 K 8, 0.12 1.06 0.11 35.88 0.22 0.54
HH37P60 K 8, 0.15 1.09 0.17 32.90 0.23 0.54
HH73 K8, 0.25 1.06 0.21 39.69 0.21 0.54
HH74P1 K 8, 0.23 1.02 0.15 37.60 0.24 0.55
HH1054-6 K8, 0.18 1.07 0.19 35.93 0.22 0.51
HH42 K9 0.16 1.11 0.19 29.29 0.15 0.57
HH55 K9 0.16 1.07 0.22 27.02 0.09 0.56
HH113 K9 0.18 1.03 0.16 34.34 0.20 0.57
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Table 3 Analytical data of steranes of crude oils from the Honghe Oilfield

. FHIU] 55 ot AH KT /% FHES B 208/ CaBB/  Dia-Cy208/

I AL Cy Cos Co H 65 b JHE (208+20R)  (BB+aa)  (20S+20R)
HH60-1 JEL A 32.65 29.69 37.66 0.15 0.23 0.51 0.60 0.48
SK1-6 K6 29.73 31.57 38.70 0.15 0.20 0.48 0.57 0.46
HHI115 K6 34.16 26.70 39.14 0.17 0.24 0.50 0.56 0.61
HH98 K7 29.37 32.36 38.27 0.10 0.22 0.47 0.53 0.64
HHI12P1 K 8, 29.67 30.83 39.50 0.13 0.18 0.48 0.55 0.45
HH26 K 8, 32.16 32.11 35.73 0.14 0.21 0.46 0.52 0.38
HH37P60 £ 8, 29.72 31.07 39.21 0.12 0.18 0.51 0.59 0.70
HH73 K 8, 35.24 32.58 32.18 0.22 0.23 0.49 0.52 0.52
HH74P1 K 8, 32.46 30.23 37.31 0.20 0.22 0.47 0.54 0.71
HH1054-6 K 8, 31.63 26.97 41.39 0.13 0.20 0.51 0.58 0.56
HH42 9 29.94 33.82 36.24 0.09 0.20 0.47 0.53 0.69
HHS55 K9 25.01 28.95 46.05 0.08 0.21 0.48 0.55 0.62
HHI113 £9 30.65 29.09 40.25 0.14 0.24 0.51 0.58 0.50
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Table 4 Partial biomarkers data of source rocks from the Honghe oilfield
CoEHHEEE R ChEHAE 8B (H) -#h Bkt (208
e R YR /m Pr/Ph To/Tm BUH) 4P b » .
/G Hi 5t /CayTs /8a(H)-#hEHE  /(208+20R)
HH70 K7 2276.3~2277.5 1.38 0.65 0.32 1.11 0.53 0.47 WK
HH67 K7 1683.1~1686.5 1.21 0.42 0.38 1.83 0.64 0.43 Rﬁdﬂﬁ
HH60 K7 2215.9~2217 1.26 0.48 0.52 1.23 0.89 0.46 IR A
HHI2 K7 2042.8~2043.6 1.45 0.55 0.48 1.16 0.76 0.45 WK S
HH25 K7 2076.2~2078.6 1.12 1.05 0.28 0.31 1.13 0.51 LA
HHIO5S K7 22245~2226.3 0.95 1.16 0.21 0.36 1.86 0.52 THIUA
HHI6 K7 2082.5~2083.3 1.03 1.13 0.18 0.72 1.23 0.47 THIUA
ZJ19 K7  2255.6~2256.8 0.96 1.12 0.09 0.42 1.65 0.46 A
HH42 K8 1713.9~1716 1.12 0.46 0.36 0.83 0.53 0.51 WA S
HH25 K8 2110.6~2112.8 1.18 0.83 0.39 0.95 0.51 0.49 IR B
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Fig.9 Correlation diagram of biomarkers parameter between crude oil and source rocks in different layers
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Fig.10  Biomarker spectrum comparison between crude oil and source rocks in different layers

Bt e A B B K pek, SRR Pr/Ph (B 4)
AL/, R 23T 1, 8 L R 2 34580 o 0 5 e
ZE I A AT 2 AL A U ERf 2R AR B IS B e B R ARAR, RO T R IE
FAL, B T ATk AMIRI AR, A IER e T IR 5500 R IR K SRR B L R R
%u%@%ﬁ%;ﬁﬁt% FIR b e, B MR A M EORE ., OEP fEA CPI1 AR F
P (BTG | 33 B33 B B F R ST T T A 1.0, Gy FHEELE N C, 1 I 7 40 Ak 2 50322 i 5l A 31

5 énlb



424

ot M

ne
=

Eild %33 %

AEL, I B2 Ul B i3t DA S i o £ s
TR HAER A 7 AR U

£ % ik ( References)

Li Maowen, Lin Renzi, Liao Yongsheng, et al. Organic geochemistry of
oils and condensates in the Kekeya field, southwest depression of the
Tarim Basin, China[ J]. Organic Geochemistry, 1999, 30( 1) 15-37.
Ten Haven H L, De Leeum J W, Rullkétter J, et al. Restricted utility
of the pristane/ phytane ratio as a palaeo environmental indicator[ J .
Nature, 1987, 330(6149) : 641-643.
S, X AT, F sy o S 8 ) A e R ) 43 A B G 5 4t B A
BERIOCR ], AT KRR, 1980, 1(2) :99-115. [ Mei Bow-
en, Liu Xijiang. The distribution of isoprenoid alkanes in China’ s
crude oil and its relation to the geologic environment[ J ].0il & Gas Ge-
ology, 1980, 1(2): 99-115.]
Connan J, Cassou A M. Properties of gases and petroleum liquids de-
rived from terrestrial kerogen at various maturation levels[ J] .Geochim-
ica et Cosmochimica Acta, 1980, 44(1) . 1-23.
MR, BB MRS AR B AR R R [ M. db .
A1 Tk A, 1996 : 14-238. [ Chen Jianping, Huang Difan, Chen
Jianjun, et al. Oil and Gas Generation and Migration in Jiudong Basin
[M]. Beijing: Petroleum Industry Press, 1996. 14-238. ]
2yl SIRUCR RS M]. EP0E, %, st Bl
HRFL 1991 :16-18.[ Johns R B. Biomarkers in the Sedimentary Re-
cord[ M]. Translated by Wang Tieguan, et al. Beijing: Science Press,
1991 16-18. ]
Peters K E, Fraser T H, Amris W, et al. Geochemistry of crude oils
from eastern Indonesia[ J ]. AAPG Bulletin, 1999, 83 (12). 1927-
1942.
Peters K E, Moldowan J M. The Biomarker Guide: Interpreting Molec-
ular Fossils in Petroleum and Ancient Sediments [ M ]. Englewood
Cliffs, New Jersey: Prentice Hall, 1993 110-265.
TR, Rty ah A HIRAL [ ML D v R B R A A
1988:108-113.[ Wang Qijun, Chen Jianyu. Oil and Gas Geochemistry
[M]. Wuhan; China University of Geosciences Press, 1988 108-
113.]
Kirk D N, Shaw P M. Backbone rearrangements of steroidal 5-enes
[J]. Journal of Chemical Society, Perkin Transactions, 1975(22)
2248-2294.
BB, BV, 900 55 SR R E R R 2 M R AL 2 R AE [ 7]
A1 SEES R, 2004, 26 (4) :359-364. [ Duan Yi, Wang Zhiping,
Zhang Hui, et al. Geochemical characteristics of hydrocarbons in
crude oils from the Qaidam Basin[ J]. Petroleum Geology & Experi-
ment, 2004, 26(4) : 359-364. ]
Li Maowen, Yao Huanxin, Fowler M G, et al. Geochemical con-
straints on models for secondary petroleum migration along the upper
Devonian rimbey-meadow brook reef trend in central Alberta, Canada
[J]. Organic Geochemistry, 1998, 29(1/2/3) : 163-182.

Seifert W K, Moldowan J M. The effect of thermal stress on source

14

15

16

17

18

19

20

21

22

23

24

rock quality as measured by hopane stereochemistry[ J]. Physics and
Chemistry of the Earth, 1980, 12, 229-237.

Moldowan J] M, Seifert W K, Gallegos E J. Relationship between pe-
troleum composition and depositional environment of petroleum source
rocks [ J]. American Association of Petroleum Geologists Bulletin,
1985, 69(8) : 1255-1268.

Philp R P, Fan P, Lewis C A, et al. Geochemical characteristics of
oils from the Chaidamu, Shanganning and Jianghan basins, China
[J]. Journal of Southeast Asian Earth Science, 1991, 5(1/2/3/4) .
351-358.

TSR IRIYTS  WREE 45, A4 T DU Th A e A RO ER S AL A
Y1), BRI 1985(2) :99-114.[ Fu Jiamo, Xu Fenfang, Chen
Deyu, et al. Biomarkers compounds of biological inputs in Maoming
oil shale[ J]. Geochimica, 1985(2) ; 99-114.]

Hanson A D, Zhang S C, Moldowan ] M, et al. Molecular organic ge-
ochemistry of the Tarim Basin, Northwest China[ J]. AAPG Bulletin,
2000, 84(8): 1109-1128.

Tissot B P, Welte D H. Petroleum Formation and Occurrence; A New
Approach to Oil and Gas Exploration[ M ].New York: Springer-Ver-
lag, 1984 1-699.

Seifert W K, Moldowan J M. Use of biological markers in petroleum
exploration| C]//Methods in Geochemistry and Geophysics. Amster-
dam: Elsevier, 1986 261-290.

W2 s N, 4. SR 2 J 2 B At DX K 4
BRACSAREAE B R 2R 3 [ 7] M~ i 2%, 2013,20(2) - 108-
115.[ Liu Guangdi, Yang Weiwei, Feng Yuan, et al. Geochemical
characteristics and genetic types of crude oil from Yanchang Formation
in Longdong area, Ordos Basin[ J]. Earth Science Frontiers, 2013,
20(2): 108-115.]

KW SR oA, A TOBLR IR I S A 30 e X o 1 £ Be 1P
BPEHILT]. YU 24,1997, 15(4) ; 104-108. [ Zhu Yangming,
Zhang Chunming, Zhang Min, et al. The effect of oxidation reduction
nature of depositional environments on the formation of diasteranes
[J]. Acta Sedimentologica Sinica, 1997, 15(4) ; 104-108. ]
PR, TRARME, S IR 2= B S [ ML JERT Al ol i
AL, 2003 : 129-130.[ Hou Dujie, Zhang Linye. Tlustrated Handbook
of Oil and Gas Geochemistry[ M. Beijing: Petroleum Industry Press,
2003 129-130.]

HKICIE e A2t 55 SR 2k 7 (BRI 1A
5 JCRMIRAL AL O B IR [T MR 1k 2%, 2008,37 (1)
59-64.[ Zhang Wenzheng, Yang Hua, Yang Yihua, et al. Petrology
and element geochemistry and development environment of Yanchang
Formation Chang-7 high quality source rocks in Ordos Basin[]J].
Geochimica, 2008, 37(1): 59-64.]

AT, TRAOAR , SRR AR A SR 22 30 4 T S S A A AU R
BRI ZAARAE SHARBIARE [ 1] A A iR 24 AR B2
AR ,2013,37(2) :135-145.[ Deng Nantao, Zhang Zhihuan, Bao Zhi-
dong, et al. Geochemical features and identification marks for efficient
source rocks of Yanchang Formation in southern Ordos Basin[]J].

Journal of China University of Petroleum, 2013, 37(2) . 135-145.]



552 T3y TEAF « SRR Z2 A M LT ik FH it R A~ R A S 3 I 0 A 425

Research of Geochemistry Characteristics and Source of Crude
Oils from the Honghe OQilfield in the Ordos Basin

MA LiYuan' YIN Hang'? CHEN ChunFang' YIN Wei'

(1. SINOPEC Exploration & Production Research Institute, Beijing 100083; 2. University of Petroleum, Beijing 102249)

Abstract: Crude oil samples of Honghe Oilfield in the Ordos Basin were collected systematically, and geochemical
analyses were carried out, the hydrocarbon group composition and characteristics of biomarkers of crude oils were
studied, on the basis of this research, the oil source were discussed at the same time. The research results show that
the crude oils of Honghe Oilfield in the Mesozoic Ordos Basin have similar geochemical characteristics, reflects that
they came from the same source. Their organic matters came from the mixed source of aquatic organism and higher
plants, especially the higher plants made greater contribution to the oil generation. Crude oil formed in reduction to
weak reduction and fresh or brackish water environment. Crude oils are all mature. The crude oils were mainly origina-
ted from the oil shale which located in the bottom of Chang-7 oil-bearing formation.

Key words: Ordos Basin; Honghe Oilfield; crude oil; biomarkers; oil source correlation
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