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G eochan ical behaviors of oil and oil- source correlation in Y anchang-
Yan’ an Fomm ations in Ansai-Fuxian area Ordos basin

Guo Y anqin, LiW enhouy Chen Quanhong Cao H ongxig Zhang D aofeng

(D eparin ent of Geology, N orthw est Untersity, X i’ an, Shaanxi 710069)

Abstract Crude oil analyses such as group canpositions carbon isotopes and gas chram atogran s of saturated
hydrocaitbon, aswell as characteristics of terpang  sterane and other biam atkers indicate that crude oil in Y an-
chang-Y an” an Fom ations in AnsarFuxian area have sm ilar geocham ical behaviors and are of low m ature— ma-
ture oil The content of saturated hydrocarbon is over 70%, and the catbon isotope value is relatively lightw ith
8°C canmonly lwer than — 31%. The distrbution of nomal akane is canplete and appears as single-peak
type with themam peak carbons to be C;;— Cy. The bian atkers of the oil are characterized by the follow ngs
the content of pentacyclic terpane is larger than that of tricyclic terpang w ith C;p hopane and Cy nothopane as
the dan mant canponents and ganm acerane as the m inor canponent sterane is dan nated by Cy; cholestane
and Cy; ergostane and Cyy sitostang the hanosteranes appear to be in asymm etrical “V” distrbution w ith rela-
tively low Cy sterane content and about the sane Cy and Cy sterane contents Analyses of geochan ical beha-
viors and correlation of oil and source rocks show that the sem ideep— deep lake facies sapropelicm xed type
mudstones that occur bew een Chang 8 and Chang 4+ 5 reservoirs are themain source rocks The characteristics
of bian arkers reveal that the oil has a certan m igration effects

Key words carbon isotopg gas chran atogran of saturated hydrocatbors bian atker oil-source correlation Ansar

Fuxian areg Ordos basin
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o - i, NP, 813G /%o

X B H5 JEAL Atk MR AE7S - o

nCiz ik
g 5250- 2 4 9 i — 34.00~ - 32.00 - 30.03
] R 250- 2 iE 9 5 (5 e A ] IO E - 31.00~ — 27.00 - 23.39

R 28 fETH —K 3 e s I R E - 32.00~ - 28.00 - 28.00~ - 24.00

_ FE 28 K6 e IR - WK - 31.75 - 29.07
e Hhar 29 K 7 ST - 30.99 ~29.02
29 K 7 RS e IR — KA - 32.97 - 30.71




% 2

FRHEEE, 5 SRR 2 0 2 22 JE - B X E K 2 - S 2 L R A R I B OGS B

221

e . BKILHARHE, C) /ICLEHN 0.55~
2.17 Copy0n 1 Cogy 291'3%7 1.16~ 5.2 Pr/ncwfﬁj’ﬂ
0.28~ 0.59 Ph/nCsfH N 0.24~ 1.54 & HHILHA
AR, EMEEmitBIa g cPI{ah 1.06~
1.29 S5 E OEP {0 1.01~ 1.32 Pr/Ph

n(.,

nCy;
I

FEAE A 0.50~ 1.25 R BT AN R E A7 1 JR 3
SRR, BEECONE R - §9 18 R K 8—K
4+ SBPIRW- RWIAHYE S (Pr/PhE/NT 2), B
K 3B 1 IR U 81 VE A 59 A AL BR B ) e
(Pr/PhE KT 2)HIEAM (X 3).

il

44273, K6, I
1 457.56~1 463.42 m

il Jluuwh

nC,,

857.85~860.49 m

nC
|
| LH"L |
AJ»J.\JIJLJL AL Ll il "JL*M‘ g
nc”

8
1
ncl&

I PLL“JH

‘ Pr3g-304F, iEo, gl

SR1963F = LMD
82490 m

nC,,
|
“ 2-113F, 2. M
725.40~726.40 m
P
Ph |
VT RLNLR L R JM{«JLJMA,__‘
nC., nC,
r g8, KR, b
‘ 122060 m
PlPh J l [ ‘
L Ill.wﬁh&
nC

:I'/'
933.60~939.50 m

| JR12-113F 463, 5H

#l
]
1

L1ADIE D LHArdclerisues ol gas Cnran dawgrdil S 01 sawurdied nyuarocarooins o1 cruue

oil and source rocks in AnsaiFuxian area

K¥e B Bk BM EEB C/Ch CC; 2;’ Pe/Ph  PrinCy  PhinCy  CPI  OEP
T 44-27 K6 J 9 Cy 1.07 1.98 1.06 0.28 0.24 1.07 1.01

o B 38— 39 9 JE Cos 0.55 1.16 1.10 0.44 0.36 1. 06 1.07
T 12-11 K3 JR 3 Cy 0.93 1.70 1.08 0.30 0.25 1.09 1.03
211 K2 JR 3 Cyy 1.03 1.77 1.08 0.36 0.30 1. 08 1. 04

iy 5196 K1 b Cpy 1.62 2.39 1. 09 0. 40 0.39 1.15 1.02
& 5004 K 6 b Csy 0.68 1.96 0.72 0.48 0.53 1.13 1.05
g 29 K 7 D Cis 2.17 5.26 0.50 0.59 1.54 1.29 1.32

E 28 Kk 8 HTRD Cio 1.48 3.21 1.25 0.23 0.18 1.07 1.02

HE 29 ¥ 7 s Cis 2.00 4.96 1.16 0.22 0.18 1.14 1.09

HE 29 K 8 s Cis 1.04 2.60 1.44 0.30 0.19 1.17 1.01

e thE 28 K 8 k= Cio 2.85 5.89 1.25 0.19 0.16 1.09 1.23
= HE 28 ® 7 Vb Cyq 2.27 4.26 1.12 0.17 0.16 1.07 1.02
HHE 28 K6 b= Cyp 0.91 1.86 1.22 0. 60 0.44 1.18 0.95

HilH 4 K4+ 5 ey Cap 1. 00 2.15 1.49 0.39 0.28 1.02 1.02

28 el B Co 1.05 2. 64 2.03 1.12 0.38 1.19 1.19

& 28 K 3 Vit Cio 0.82 2.83 2.75 1.43 0.36 1.20 1.18




222 A5 RKA

Hb 5 274

5 AWrksEYRE X YR

WX A E AL SRR K 4+ 5—1K 8B
Ve HmE 28 VS 2Rk & W i 0 — RS B R A
L eI EF WA mIELR. MR

THHE (K 4) .

—PEE LTy

R
IJ by

|.||~J@M

FE12-113F, K3 Cag— 5t
933.58~939.50 m

R,y peink

bt ke

IJ{ [l J...,“L 1

F44-273F, K6 Y
1457.56-1 46342m O ik

gy

i e

Ll | 11 A
Hi38-393F, 4E9 2
857.85~860.49 m Gar s

LS 2

1T | PSS

WL P P

\2-108, K2 )
725.40~726.40 m Gl

W o s

Ty, | | M85

Jll Lo

w2, K6 O
840 60 m

=k s

12043, K6 Ca—FENE
127350 m .
E  CuFRELE

|l|‘. Il

£ Lk

FHVRATT Ts/Mm R 0.63~ 6.2, F¥H 1.6 &
HEE LT MRS E 3N 3.78 Cp— TsAEREIE T
BIA 0.22, IXRUE LT R .

3) — \fiiié?*ﬁlju Cis— ﬂ%l\ﬂi’* vCis— %I‘
FHe e RS O RFAE: Tl B b THGE AN B AE
K 0.4~ 0.8 K 4+ 5—K SBF W — vRWI AV
RN AN 0.5~ 2.2, HIR, &FH

Cy H Cu 2% Cor-r
JE12-113, -[x"{ & << e
Z 5 933.58~93950m BISET B Hike

ikl

Fromsig

Co-fE S22 o
Fa4-273F, K6 % B
1457.56~1463.42m ﬁiﬁ
T
ik
B

W Cz-,—ﬁu. Cog—7% Co— 7T

Fas-303k, w9 Lo et
857.85~860.49 m éﬂkﬁ—méﬁ ikt

T

i

wl

42 )| L [opili .
i &8?0#601:6 ik Coy B2 Co 13

Fopsik BA ﬁgmﬁ -

Foon Sk O
Bss n " S ﬁaﬁarf %‘ékfc

FHE b

Bl 4 gedg — 5 Bt XSt OB IR BE e (m /2 191 AT E (m /2 217) & (A1
Fig.4 M ass chran atograns of terpane (m /z 191) and sterane(m /z 217) of

crude oil and source rocks n AnsarFuxian area



s SRR 2 0 1 22 - i B DXCRE K2 - S 22 2 Je il M R AL S R AE A SRR B 223

aoo—20R-Cog— B KT S HE/%

HE9IHIH
Akl(ﬂiﬁ/
K21 I”J_l

© L\%J— i

ARl

AVAVAVAVANAS

25, 75

100 25 50 75 100
aaa—20R-C,— i B 5/% aaa—20R-C,— S BE & B /%

B 5 e dE- W BLIX Jsm K IRE
) aaa- 20R - H§ HE 4Lk
Fig 5 aaa(20R) sterane canponents of crude oil and

source rocks n AnsarFuxian area

5) JEMFIHIP ) Co— H%E BB/(aa+ BB){E A
0.45~ 0.50 ¥ 0.49 K 4+ 5—K SBEil-
RIARE A Co— BihE BB/(aa+ BBYEN 0.37~
0.42 3528 0.40. —fIAA, aBBRRYR S bEsr+
H aaa R b TR S ek B Y L R AT
WSk BB/(aa+ BB)EH R THEIEA, Fom i
HiEH . JFMK aaa— Cu— S48 205 /(205 + 20R)
fHH 0.45~ 0.62 F¥H 0.50 K 4+ 5—K 8Bt}
R - AR & 1 aaa— Gy 5% 208 /(208 +
20R)VEH AN 0.47~ 0.58 #4124 0.54, X i, KEU8
H5FIMEGE R T R EL .

6) LN S b RARKTHR V7 ERI AT . Coh
M ke & B, 405 23% 2847 Cop N 5 %¢ 5

O HT MK k2 A B kAR ANRi R AcoL F 2oL s

6 #Eig

1) e JERAL5> AR R R AL 2K LA

AN K AEM R EN A ES TSR
i, 22 %- B X K4 KRk B RIE A A )Z
A7 AT D e A2 (R, A R 2 s, e s B A Y T
BRI A 0. 75% A2 A7, J2 A I i W Y B AR 7
Y.

2) BRI AL 25 5% bl o R4 SR €8 TS R A A
BT A AR E B R, ZHE- E Bt
X ZEKCZH - FiE 22 20 Jir vl Ay B 2R PR R 7K — Al K T
AR A 2 J g, HoymdE o h K 8—K 4+ 5Pl -
WA RIS e - R A B A s .

3) &I A7 KR 4y M5 AR
L S AR A PR AE S Bk T R A — 8 s

Z % X W

1 #fe, SKCIE. WsB/R 2 Wi 7 BUR Il I & 7E IG5 % il
AR E B B S PO R SRR AE [ D] MR A,
2005 34(2): 147~ 154
Y ang Hua ZhangW enzheng Leading efect of the seventh m enber
high-quality source rock of Yanchang Fomation in Ordos basin
during the enrichment of low-penetrating oilgas accumulation
geology and geochem istry[ J]. Geochinica 2005 34(2): 147-
154

2 W, Ketzer JM, 305, 45 EK XD R- =85
PR S ARG A A [T A S KRS, 2001, 22(4):
337~ 341
Luo Jinglan Ketzer JM, LiW enhou et al Sequence stratigra-
phy and source-reservoir-cap assemblages of Jurassic— UpperTria-
ssic in Y anchang oil province[ J]. Oil& Gas Geology 2001, 22
(4): 337- 341

3 DER, R KA, & BCE R - = AR A

A LU VA WS e ks AU AL WA AR i s
fluence on the reservoir quality evolution— evidence fran Jurassic
and Triassic sandstones Y anchang oil Field O rdos basin [ J].
Science in China( Series D), 2001, 31( 12): 1 006— 1 016

5 MRz, BRI Ao b AR S AR B AR AE [A ] e v



224

Ao 5 R RS R

274

10

MR B PN T, S M AR ICE PR (CLL G
A A O RAE, 1989 421~ 437

Chen Anding Characteristics of the M esozoic source rocks n
Shaan-Gan-N ng basin [ A]. Editorial Board of Hydrocabon
Source Rock Evaluation of O i and G as-bearing Basins in China
H ydrocaibon source rock evaluation of oil and gas-bearing basins
n China[ C]. Beijng Petroleum Industry Press 1989 421- 437
MRl P, S5 k. 9K K 2 0T 0 AR B R Bk B AR T v U
[ J]. JUAR 3R, 1997, 15(2): 100~ 104

Chen Jianping Huang D ifan O il/source correlation of crude oils
fran the coalm ines in the southeast of the O rdos basin[ J]. Acta
Sedin entologica Smica 1997, 15(2): 100- 104

TROCIE, 4 1A YR 5k B I T E M BER 2  IK Bk R A 2R
WEFE [ 1. DURR 244, 1997, 15(2): 212~ 215

Zhang W enzheng Zan Chuanli Carbon isotope research on n-ak
kane elaments of asphaltic residues i hydrocatbon source rock
[ J]. Acta Sedin entologica Smicg 1997 15(2): 212- 215
FRICIE, RN, WA 2T R I8k A AL R L2 (M. b
A A T RAE, 1997, 132~ 142

Zhang W enzheng Guan Deshi Caibon isotope geochen istry of
liquid hydrocatbon molecular series[ M ].
dustry Press 1997 132- 142

PE, 0, HEZ, & SR 2 Ik S Z A Hihae
LU K HTE RO R P RE PRI [ J]. A SR BT, 2003 25
(1): 76~ 80

Beijng Petroleum In-

LuoXia Li Jian Hu Guoyj et al An experment of generation
and expulsion of oil fran the Jurassic coals and its mplication of
coal generated oil n the Ordos basin|[ J]. Petroleum G eology &
Experment 2003 25(1): 76— 80

WRE, BHE, BT, & RBENIESCEF LGS 2
JE i IR Ak 2% RF AR R VR AT 5T [ ). A 5 R AR AU,

11

12

13

14

15

16

2004 25(1): 44~ 48

Chang Janhig LiXsim T Hongn aral A sudy o6 geodian t
cal characteristics and sources of oil produced fran W engu 2 well
n W enlin buried hill n Dongpu depression[ J]. Oil& GasGeolo-
oy 2004 25(1): 44— 48

WS, WAE. MRS IEME- X =& R EUE L
REAE S B ERHT 5 [ J]. AR A, 2003 17(2): 15~ 17

Wen Aiqin Fan Juxiaa Geochan ical features of source rock of
Triassic and prospects w ithin Zhenyuan-Jingchuan area n Ordos
basi[ J]. Henan Petroleum, 2003 17(2): 15- 17

T, RIS, o PR, 4. HENE) 2 230 v T S IR AL 27 AIE
[J]. AW S RRS T, 2005 26(4): 461~ 466 472

YinWej ZhengHerong M eng X ianlong et al Geochen ical be-
haviors of crude oils n central Junggar basin[ J]. O il& GasGeo-
logy, 2005 26(4): 461- 466 472

Peters K E;, Moldowan JM. The bimarker guide interpreting
molecular fossils m petroleun and ancient sedinents| M |. Engle-
wood Cliffs New Jersey PrenticeHal] 1993 106- 126
Seifert W K, Moldowan JM. Paleoreconstruction by biological
markers| J]. Geochmica et Cosnochm ica Acta 1981, 45(6):
783- 794

R, T4, B, S5 AR A0 7 7 T 111 66 S v b AL S5 A
KRR LG [ J]. DURL 2R, 2001, 19(2): 299~ 305

Chen Jianping He Zhonghug Wei Zhibin et al Geochen ical
characteristics of oil and source rock correlation n the Chagan sag
of Y ingen-E jinaqi basin, NW Chmal J].
Sinica 2001 19(2): 299- 305

A cta Sedim entologica

Radke M. Organic geochan istty of aran atic hydrocarbons [ A ].
It Brooks ] Welte D, eds Advances in petroleum geochen istry
[C]. Nev York A cadem ic Press 1987 141- 207

(G

i

Zz £)

rh A5 AV o T e R s ik s AH R AR A A

PR EREAGE S 5 336.52 X 107 m; 1) K AiE
SR 2R UG E: 2 840.29 x 10° m®; W] SRA% &
KRS BWWAEE: 2 615.71 x 10° m’; 7] Kfig &
W K H BB 2511 x10° m® AT RAE R 1 883.04 x 10" m’.

: 3330.68 X 10" m”.
:2290%x10° m”.,

:1183.86%x10°m’.

(5 5 EAIRIR )





