Ho6% 3 R 2% R (BIF) 100 4R Vol. 96 No. 3
2022% 34 ACTA GEOLOGICA SINICA (100th Anniversary) Mar. 202 2

SBR ZHT R M P 5 A 7k R F RN H B
B & I 5 R 5

1922—2022

READZHERY RAADYF08Y A0S Y MRE AR R
1) o K DR 128 B 52 710018
2) {1635 i1 I RT % PR 5 LR S6 0% MR ¢ 710018 5
3) o 77 T 5 B P AL A3 B 2 M, 730020
) o K D24 ) B BR T % B 5 - B 7952, 710018
5) R TR R IR 2 5 TR B R A 4451003,
6) o 71K 2 CIL 50 O BR B2 JE 3 4102249

MNERE N UBHNETE R /R Z M VG YT2 H 3 52 18 4 S BUAY Il i 3t B A 2 A B el <Ok I8 AU <
AR T -3 K £ R (GC/MS) Al [a) £ 28 B SR X YT2 il 42 v 1 A 2 ) s 25 00 R4 452 ) 2 78 4L 5 14 gk [

BLEEAT T 00T, Jr AT &5 R FRWT . YT2 IR v IEAN b A 2 9 40 5 4 S i e 20

F WK A nCyy s Pr/Ph.Pr/nCy; 1

Ph/nCis {53314 0. 90.,0. 30 F1 0. 46 . 4575 T HIF S TE BT i It 14 UL AR ER 5 5 il e R 5L & Wb Z 3R il g & 471
AR B DL Cop BRI e Sy 06 o 5230 B0 IE 2500 A R AL 5 51 58 R 90 A5 W LA Cop BUIU £55 J52 2 355 B AT IR B 2
e/ B 4 L B B2 I A AL BT R IR LA AR S AR W E IS O 5 U R R D5 AR A8 43 Y i IR L K i) S — 31 504
—30. 5%, AW AR G AL A Y AR RE BR F) 0 3 AT R W] YT2 S 2 52 8 4L b LA 1T A ) 30 JE I 95 E L 3 OR A
SRR Z W SR TG G UK B T i AR R . S B R A R R FREA SRR ERAMRY R AE
2 LR PR A W b A R () o2 3R AR AIE B9 2R ST HE 23 AT« WA S i 12 T RE DR R T F I AL i AR RS

KRR SRR 2 A 5 0 5 R 5 I s MR AR 5 A2 W AR AR WD 5 B TR o R

PR 22 i b 25 TS Il R IR 2R E
B AR A A M A T AL R 25 X 10" km”
(Deng Xiugin et al. , 2011) (& 1), HEC XMW
WA KRR FLESME LT H AR
JE 2 2 A AR R A AR P R R = & & b (Cong
Lin et al. , 2010), H & %& LAY J5 it ¥ Sk i A D 3l »
Y& 4R 1k 1 R AE SRR 2 W A H b & 3V A T
(Yang Hua et al. ,2016) , SRR 22 37 7 3th P9 356 o7 2E
PR B B ZR T 3 4L A 2 U A (Chen Mengjin
et al. » 2007) A7 Jk F F [ 16 20 g il 2ok 8 AR 8 U5 5
(Wang Chongjing et al. , 2014) , =& R IERK AT H
w(ERAE, 2016) AR & €% H I8 A (Yan

Jinpeng et al. , 2013) . X P& A B H A KA1
AR T R 2(YT2) H 2 3% X 3T 45 4 1Y
—HHI P ERORRFIRITHERERA
M AFTE L 2) o H T A WL SCHR N 5P 7R 22 307 4
VG SR AP AT R B . AR SCE X YT2 3 gk
FAMAD BT A WU AR S AL B W A 5 kR A 3R A
AR A F AT AR T R PR S B e HL AT R DR R L O 4R
T SRR 22 0 A b PG ki o AR B T R — N EAS R
TE A S5 5 R

1 B ROk
ESRER 1Ak B F YRR S A4 Y T2

AR SCH [ A T R £ I (4B 2017Z2X05001-003,20172X05001-005) 5 [ 5 H AR B2 3 40 B (45 41772099 ; Wik 48 B K #

I RH AT (45 2017CFA027) B3 ¥ B R

Wk B 1 :2020-10-05; 24 8] F #:2021-03-02; W 4% & 3k H 11 :2021-10-09; 33T 4 2 - B AR A= 5 D AT S 48 - Jo) (k.
TEH RN MR, B, 1965 4, W& BB R LRI, FENFAM S KRBT LS5 . E-mail: xsl_cq@ petrochina. com. cn,
WIRMER B, B, 1983 A, m g T ARIW , 32 2 NS5 0 0 b 5 5 5 B 98 A AL ERfb 2% 0 58 T4 . E-mail: cnhjp2007@163. com,

(3): 1041~1052.

SI R ARST RS LR, 2 457 3R AR A AR T 1) W MR AR e L SR G L K HE. 2022, SRJR 2 W07 A VG G Ak AR E SR VA 2 il 09 R B ol U 4y
Br. MR 2R . 96(3): 1041~1052, doi: 10.19762/]. cnki. dizhixuebao. 2021095,
Xi Shengli, Huang Junping, Zhang Caili, Li Xiangbo, Jing Xianghui, Lin Junfeng, Guo Wei, Zhang Yan. 2022. Discovery of
oil sands in the Yanghugou Formation in the western margin of Ordos basin and its source analysis. Acta Geologica Sinica, 96




o B

S
1042 http://www. geojournals. cn/dzxb/ch/index. aspx

2022 4

0 30 60km

ES B (min/m) | FFEE
0———50

o g AW | AELE
m | AERE | WO e

U o £
s Bk

b

nEL ¥iso N

| | I
- ey

S

@ YT2 ' ©

e . W100 B

o
IR IR

I

ﬁﬂ'

(a)

4

o
260 A
265 0 f——
=270

275
280
285
290
295 \
1300 (
305
310
315 ==
320
325
330
335
340
345
=350

-390 (b)

—375
=380
385

o BV A
Lime-bearing mudstone

JEAL
Well location

N )
Argillaceous limestone

Source rock sample

A FE
Oil sand sample

Bl 1 SRR 2 37 A 3 B0 3 4 () B YT 2 DRI (b)

Fig. 1

Division scheme of tectonic units in the Ordos basin (a) and the profile of well YT2 (b)
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Fig. 2 Photos of core (a) and oil sand (b) in well YT2 in the western margin of the Ordos basin
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Fig. 3 Distribution of chain alkanes of oil sand
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in well YT2 in the western margin of Ordos basin

2.2 ZHEFIERILKEY

Y T2 Hahad oh Z 345 21 5 R 50L& Y1 o3 A
FEAEGQNE 5 FroR iz RIME G P LL Cos THb B e i
B THEA A P AR T X R 43 A REAE B B AN TR
Tl YRR 4 R TR 0 D A KT G AR T 4 F 5 e

l’)iZ] 4 %EIS;J_\’ g%&ﬁiﬁﬁ% YT2 #(EE@ PI’/WCHE Ph/"ICls
5 (& g Zhao Jingzhou et al. , 2020)
Fig. 4 The plots of Pr/nC,; and Ph/nC

of oil sand in well YT2 in the western margin of

the Ordos basin(after Zhao Jingzhou et al. , 2020)
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Fig. 5 Distributions of bicyclic sesquiterpenoids of oil

sand in well YT2 in the western margin of Ordos basin
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Fig. 6 Mass chromatograms of m/z 191 of oil sand in well YT2 in the western margin of Ordos basin
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Fig. 7 Distribution of tricyclic terpanes of oil sand in well
YT2 in the western margin of Ordos basin
(after Xiao Hong et al. , 2019)
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Fig. 8 The distributions of steranes of oil sand in well YT2 in the western margin of Ordos basin
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[F) 037 2R 53 At 2 B o 4 3t v AS ) 3 DX LA ) 77 2 6 D i
A 3t FLAT B AR 2 A AR B W 08 ) HRAE 5 Cor L Cos L Cog
TR e 32 2 54 V75 AU 3 A FfAE (Yang Hua et

al. o 2016) 5 5Ll B [ 2 3% 4 A Al 52 . /N T — 30%
(Duan Yi et al. , 2007; Hou Linhui et al. , 2007;
Yang Hua et al. , 2010; Chen Lijun et al. , 2014),
XSRS Y T2 i ab B AR [a] L A A4 s AR 3 fin
PLIX 23 o AR S5t b B HE 22 e 19 AR X 35 5 1 R
PR 2 W st v AR B b R o3 S =R 430 Sy
TR &5 0 Coo T 4 e St V1T B v 55 35 i Gy T
HEFE e Jst il TIT Y & 5% & Cyo 1 72 B¢ St il (Liu
Guangdi et al. , 2013; Yang Hua et al. , 2016),
YT2 I b iy Cop HARRE bE/Coo FEFEBE LB S Cso
HHEAE b/ Coo 2 B¢ LLAE 23591 1 0. 23 F10. 13 X T
IRIMEEHEZE b b, H)2 5 Yang Hua et al
(2016) Ay TALEIMAR E . YT2 Sl as BA B i F
=3 ke RGP . M5 Liu Guangdi et al.
(2013) By TRV ARt T AY sl BAA BT A Ts
P YT2 b Ts, Tm & 5 BEACH 55, 1 4h,
TE R R M P A 58K 22 W v A LA R 2 Rk
WA B R F R Cos Coo K HE = FRMELE . 11 YT2 I
TP IR & 5 1 Cos L Cop K AE = FR 05 B2 (B 6,
5 B FELK 5 v Ve AR S AR AL (BT 12)

X EC B Y T2 il 5 F Bl 41T A IR B
AEIFRARE . TS AR R F R =B RERK
AR RIE LRI E AN B ER . Fuld
RiEES YT2 i ib i Pr/Ph Y HBAR. 8 R T
W R IR 5 T S PRV AR R A 1 Pr/Ph LU (E T3 R
4. 01,4878 T D AL B TURRERET L 75 SN IE 22 4 AT
BH 2 10 W 8 4 A F (Wang et al., 1995), It 4h,
YT2 -l ab BA F 5 /Y =3k e & 91465 9 Ho LA
Co, TT Ry E U KRR IES . M RN E Y
B EA Co B S 6 A0 35 CIEL 6) 5 117 2 S 18 21 L AE 22
IR E B =Rl e RV G W) & R AR LG TT
R F U 5 (5 8 RIS W1 R Co WU 55 2 10 2 (T2
1b.d) . WAEYTREYIE K EF . O F B I
EVERAREE S YT2 H il b R e AR L (& 6, [
Ha,o) fHEFd a5 YT2 b b 5
5§ 008 HE MBI - 40 3R 1. 91 A1 2. 86, 1 ZE 4 20 42 I8
w Y B AGE 2 7. 0518 9) . [m]I L P i
IR E TS YT2 Huhabid JA 1T ik [
PLZAE S 3 5 —31. 700 Rl — 31, 2005 T -SRI 4 T
i MR Btk [) 7 3% S — 23. 0040 o 4 22 4 T g AR ik [m] 137 R
H—25.4%,(Wang et al. , 1995), 51l B> A1E & K
225t PIMGHED YT2 il b ] 68 ok I 71 Bl 21 1
IR A

TR R L S 8T A IR T 5 2 AR TR A Ry
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Fig. 11 Distribution characteristics of biomarkers in source rocks of the Pingliang Formation (a), the Yanghugou Formation (b),

the Yanchang Formation (¢) and Yanan Formation (d, after Wang et al. , 1995) in western margin of the Ordos basin
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Abstract

In order to investigate the geochemical characteristics and sources of oil sands recently discovered in
the Yanghugou Formation of the YT2 well in the western margin of Ordos basin, biomarkers and carbon
isotope of the oil sands were analyzed by gas chromatography-mass spectrometry (GC/MS) and isotope
mass spectrometry respectively. The results show that the normal alkanes in the oil sands displayed a
significant unimodal distribution pattern with nC,; as the major peak; the value of Pr/Ph ratio was 0. 90,
and the values of Pr/nC,; and Ph/aC,s ratios were 0.30 and 0. 46 respectively. These indicate that the
source rock of the oil sands was deposited in reducing conditions. Tricyclic terpanes have a relatively high
content, with C,; tricyclic terpanes as the main peak and showing approximate normal distribution
characteristics; the content of C,; regular steranes is higher than C,, regular steranes; the value of
hopanes/steranes ratio is relatively low, which indicate that organic matters were dominated by lower
algae; and the carbon isotopes of saturated and aromatic fractions are —31. 5%, and —30. 5% respectively.
These geochemical characteristics of the oil sands from the YT2 well indicate that it originated from marine
source rocks, which means that marine crude oil was discovered firstly in the western margin of Ordos
basin. Oil to source correlation analysis with the source rocks of the Pingliang, the Yanghugou, the
Yanchang, and the Yan’an Formations indicates that this oil sands may come from the Pingliang Formation

marine shale.

Key words: Ordos basin; Carboniferous; oil sands; marine facies; biomarkers; carbon isotope



