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Abstract: Research on the shale oil enrichment mechanism of Qianjiang Formation is lacking. The data of core image, rock pyrolysis,
vitrinite reflectance, biomarkers, maceral composition, rock petrophysics, well logging, and XPT well test were used to analyze the
quality of source rock, reservoir property, and preservation condition in this study. The kerogens are predominantly type [-Il;. The vit-
rinite reflectance ranges from 0.51% to 0.80%. The maturity indicators of Cy sterane in the rocks from the 10th cyclotherm in the
Wangchang are obviously different from that of the underlying halite, which indicates that there are migrated oil. The porosity of the
reservoir ranges from 7.8% to 26.3%. The halite layers are thick enough (=6 m) and stable throughout the area distribution; moreo-
ver, they did not break during the stage of deposition and burial. With the excellent preservation condition and storage capacity, the hy-
drocarbon generated from the deeper source rocks within the 10th cyclotherm controlled the shale oil enrichment in higher structural po-
sition, while hydrocarbon generated in-situ dominated in the lower structural position.
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Fig.1 Structural units (a) and Paleogene stratigraphic map (b) of Qianjiang Sag
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Table 1 Rock-Eval pyrolysis data of the 10th cyclotherm of the Qian3 Member in the Qianjiang Sag
4 3 850 He HURE VR BB B (m) P Fois TOC(%)  Si(mg/g)  S:»(mg/g) 0SI
1 TRV A 3.75 14.89 9.96 397.07
2 KT % 2.89 12.86 7.79 444,98
3 WK 3.65 12.69 9.58 347.67
WNN 1677.72~1 682.63
4 Hz 4.51 21.00 13.50 465.63
5 VAT s Pawes 4.97 23.87 17.05 480.28
6 EPRLE 2.61 9.65 10.17 369.73
ER7ICE 7 TR S5 e A 2.91 8.71 7.87 299.31
8 TR I3 e 3.69 9.03 7.93 244.72
9 P = 3.46 10.69 6.28 308.96
WFCS 1769.90~1 773.70 10 Mz s 3.88 11.50 7.55 296.39
11 [EFbIE= 4.69 16.84 11.51 359.06
12 YN 3.91 12.00 10.49 306.91
13 W H = 5.37 26.04 14.38 484.92
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18 oS s 3.56 27.72 4.83 778.65
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Table 2 Vitrinite reflectance data of the 10th cyclotherm of the Qian3 Member in the Qianjiang Sag
B BE TR A% R, (%)
T4 7 BTG H5 TBURE TR B2 B (m) R ik m R
e /IME I RAH ¥
WNN 1 680.28 1 Hzw 0.50 0.53 0.51 3
2 Ve T K 0.48 0.53 0.51 7
TYE# . B
WFCS 1 669.60~1 776.45 3 Pz 0.50 0.54 0.52 13
4 TR e 0.52 0.56 0.54 13
5 PR H = 0.75 0.79 0.77 3
9 o A} BOST 2 814.05~2 814.85 6 K 0.75 0.83 0.79 12
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T+ 8 PURE i A o Ry VR R BE R R B 3o B R HE )
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Fig.2 Vertical distribution of biomarkers of the 10th cyclotherm of the Qian3 Member in the Wangchang anticline
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Table 3 Maceral compositions of the 10th cyclotherm of the Qian3 Member in the Qianjiang Sag

B ) JEIRA Y BEIRA (%) T e R
438 70 e TBURE TR BE B (m) G5 EoE o — — - e
BT EAR  EUEEIA  JCEM A AL
1 K5 A 69.3 13.7 17.0 I,
2 TR 72.7 12.3 15.0 I,
3 TR e A 81.3 8.0 10.7 1
WNN 1677.72~1 682.63

4 Mz # 64.3 10.3 25.3 I,
5 WRHH= A 65.3 11.7 23.0 I,
6 H = B s 64.3 13.7 22.0 I,
7 K A 68.7 10.7 20.7 I,

TR .
8 P = A 75.3 9.0 15.7 I
9 EFNSE 82.0 7.7 10.3 T
10 VT = 85.7 6.3 8.0 T

WFCS 1769.60~1 776.45 B

11 Hz B s 69.7 8.3 22.0 I,
12 TR e A 66.0 9.7 24.3 I
13 WRFEH= A 63.3 10.3 26.3 I
14 TR B A 71.0 8.7 20.3 I
15 WRHEH= A 72.7 6.3 21.0 I

e 380 1) 16 WREH= A 73.3 8.7 18.0 I}

o BOST 2 813.96~2 814.36 o

r Ak 17 EFb P 74.7 9.3 16.0 Iy
18 TR 78.0 8.0 14.0 I

T+ 2 AR it 12 8 I A% BE B v TR S 3o 0 LR

21.0% P 17.3%. 8 Ve i )8 R e b, K& B+
B R T6.3%~13.7% . 10.0% ; 78 B 5 17
B R F6.3%0~9.3%, 1 8.1 % K ik d 4y
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ZHAESHI N IE R 1, BT AR AR E T L
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T U VR T ALV = B 10 5 )2 6 B A AL
BREEA T 7.8% ~26.3% (& 4) . PS5 FLEME 2 [H]
HARIFHX N LR Kb, Az A5 BEAN T
20.4%~26.3% , LB PE Fe A, HIR MR BT H = &
(12.5%~21.8%) H= kA (11.2%~12.1%) &
TR A (7.8 %) LA 0¥ 7« BRIV 2 L Bk e
25 W IR T8 FL A A BE 775 AR 1 00 BH 1M B A2 B el
2H KA 25 F Permian #HB 1Y Wolfcamp 41 BT i fif
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B LB AR T N Ah oA 2 R
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A1 45 R P 2 L A ZE RE ME LSRR R 33 vk o 7 v

Ty B s DT 5 S0FL B 5CHI A o A B 5 otk o A B
P13l 3l ] UL Bl R e (Al R SR 244 Rl U i Ak L ot
PR D), 3k 2 Gl 24 4% 1T AE 23 1 AL B B 1 U K
{H A7k B AL R 4. B I, E 3 75 AR 3R IR B A7
TEH 2 15 % WA B 5 B AR 1 1]

FETE T A AR M — R SR B m Y
BRI (8.65X 10 ° ~106.52X 10 ° pm?) ; 1fij Bk
/U G Bl B4 B 0 R R IR T A5 1 8 B R A
0.29X10 *~2.24X10 ° ym®*. FHE R 2 SFE S
503 1) L R AR A 13 K 14 SRRV A —30 B
HBBRYMT 3X10° pm®, HALBEH KT
20%0 . X R EGE R A = 50 & LR MR E WA
TE 0 Ah o BE 8 1) R R PR BT = 9 M 15
SRS BRI, EX N MILBRE S T
HRH 1R 4 SR LB B 22 (AR B B R
B B T RE R 1 B 4 SRR S B (2 e A
BER BT — 43 0 FLIE BE 3 . 1 = e e B IR
Je B FETE 35715 RE T AR SR (H U T 5 FL B 5 3
VR 5L 38 0% 08 o8 & (Magara, 1980) , 13X — ¥ £
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Table 4 Porosity and permeability of reservoir rocks in the 10th cyclotherm of the Qian3 Member of the Qianjiang Sag

4 38 BT 5 HURE IR BE BE (m) ETReS Ak LB EE V) SIMBBR A0 pm?) /U
1 [N =y 19.3 106.52 g%
WECS 1769.95~1 774.40 2 S 26.3 0.95
TG R )
3 Hz4A 26.0 9.19 W24 4%
WNN 1 681.03 4 VAT & Pawes 21.8 19.30 UIE-¥
5 R 7.8 8.65 IEE
6 EPRLE 10.4 1.19
7 H = e 11.2 0.42
8 W H = 14.1 17.30 Il 24 4%
} 9 PSR = 16.5 0.29
e 9 1 A} I ,
n BSOT 2 814.36~2 821.34 10 112 i e 12.1 6.34 U %3
A At .
11 [EP e 11.6 0.61
12 W H = 12.5 6.95 I, 54 5%
13 Hz%A 20.4 2.24
14 HzaA 23.8 0.36
15 W H = A 12.7 1.85
x5 W EBREFEEFERDREMESAILEE
Table 5 Statistics of reservoir porosity of the major shale oil production and exploring formation at home and abroad
4 3 $ 0T Hh ) W (m) FoL 3 LB (Vo) & B ok U
» e & . 55 i/ e o FACE AHFL BB (4 B P 3H  UR Angulo and
Williston 7% Hh Bakken 1257.4~2 292.0 ) 4.1~12 .
O R 2 JLEA 31 OB B v Buatois (2011)

Western Gulf
Eagle Ford

2 430.5~4 012.1

B B U Y K
o 2.48~20.25

RN 3 F LB 5 R R &

Sondhi (2011)

i ~ CEREA
4 T 8 A T R Rafatian and
Permian # it Wolfcamp 4 it %\J v 4~10 dlatian an
8 e Capsan (2015)
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Fig.3 Correlation of 10th cyclotherm of the Qian3 Member in the Wangchang anticline-southern slope of Banghu syncline and

the characteristics of the top and bottom salt layers
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Fig.4 Horizontal veins (a) and vertical vein group (b) of the 10th cyclotherm of the Qian3 Member in the Qianjiang Sag
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