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Migration mechanism of the Permian hydrocarbon and shale oil
accumulation in Malang Sag,the Santanghu Basin
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Abstract ; The shale oil potential is high in the Permian Lucaogou Formation in Malang Sag,Santanghu Basin. Its genetic
mechanism and accumulation patterns are greatly different from those of conventional reservoirs. Migration is a major com-
ponent of genetic mechanism of shale oil. Based on core and thin section observation,and in combination with geochemical
data and geological condition analysis, this paper studied the migration mechanism of shale oil,including dynamic force,
pathway , direction , distance , efficiency and so on. Migration effect of shale oil within source rocks is insignificant ,thus shale
oil reservoirs are not the result of oil migration and accumulation within source rocks. In contrast, vertical migration effect of
shale oil out of source rocks is significant. The existence of large active faults may lower the abundance of shale oil in
source rock. High formation pressure caused by hydrocarbon generation is the main dynamic force of primary migration. Af-
ter small scale migration through kerogen network , interlamination and microfractures, most of the oil generated retain in
place ,and the migration efficiency is very low. On the contrary,in areas where carrier faults are well developed,the oil can
migrate vertically along the faults and accumulate in the overlying reservoirs of the Lucaogou Formation. This migration
mechanism of shale oil determines the characteristics of shale oil play such as continuous distribution,no obvious oil-water
contact,no influence of structure on oil accumulation,and low abundance of oil in areas with active faults.
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Fig. 1 Exploration results of the Permian Lucaogou

Formation in the Malang Sag

TEREA B BRG], £E 2002 4 DLJE 2% J2 2 0 L3R4S 5%
. Bl AR AR B AL IR S 19 4 L2010 4F
75 PR Al AR LA TR A K I T Rl 4Lk I
KRB VZBEZG K E A H=im3 m® R
FEARICRL K R AN T WA L B AR T

PIROAAYES 2%, W IR BREE A DU AR 3
Wi U, FEAESE 1A% b AR i LR A 254 . AL
o R B U T 26 A s (R B A R IR
A IBUZ S5 B R AL A A T e IR 2 1 ek
JRR A BRI 1A AT R 30 1) A, B A 9 e L
B, R AR BT I, AR B KRS BB, O
(LANATRE) KT (112 7%, 8 ] 765X L84 R0 fiff 4 2 (]
R,

F A A I T AR HE A AR FR R IR AR B DR
T EAT B A SR, i o B O, % 0 R T
0.86 g/em’ (Il i £ 2 20 °C), Wi EEHE K, KT
50 mPa - s(CKZINRE A SO °C) , HL Ui 5 5 15 40 B 22
IEAHSER AR . HAEIF O 1.95 ~2.96 (B/h T 4) ,°F
¥y 2. 46 AR P AR LB DT, 0 7. 03 ~89. 19 (#RTF
5) , F3 38. 02, X AEAE T HORN R A U HE R i 4
ISR 2 B DX T B G A 5 — R AR P,
F YA A SR B P S R LR R T B X T
Hh—T A1 e B A TR TR 3 R TR A
FF T 2 b st A T 80 B DX AR AR 53 A
s BRI BT SR T O i,

2 JUEMis B RN

YIRS 23 UBGH I ZH AN A b 7S ) A
KA, B A IE R RN

2.1 [RimRBERIEFHRN

Xt B A A 7 AN [ S 07 7 e ) 2 A Il e 2
FROERTRICIE 2) 78 Al — 14 5 i 9, o T 2 17 18 A2 8%
JOL, PN P REIA AL (P L) M B IR A — e AR AR T 4
(Pyo) FIARZ 2R 1L R 20 (Jox) SR BA 1 A 5
I ARRE + P TR A e B R BRFAE

JRER AR Ly LR IR | 3B o NG oI LR N
Ly Hrkdg i 2 SRR S AR U R A PN i £
A S AR oy ARKE + U B B AR AR, X R
G2 AN [ 3t DX U S RE 2 S i I, 5 45 A 3
R AR T 4 2

2.2 FEHEVRELESWESHIN

AL P 5 U 0 AT L
W b 5 AT B 22 31, T 5 e M2 o 75 3



%56 ) M, A A D TN e R S AL S DU R SRR 721
70 L6 L7 L50 L8 L105 L46
a . A ; !
% S L801 | | A4
: ______ +
= 50 g g ------- I
ﬁ I-C R SRR =500
Baop e +
¥ 30t
E | WA & IR £ 71000F
20 A PR o
or + PR ook 10k
’ EY T T =] o) [(—
Yo s 29000 JRANC 45 RUAC, ke 7Rl
SO BB/ Bhra) B/ Bpra) AR
b el ® LR
s a0t o et + PN B B3 ShRIMIRA Pyl AR IS 4RI P, L KU bR
i R + P, " o .
& sl ¢ et PR 2O He 7% 2 R DL 1)
g z x el Fig. 3 Comparison of biomarkers between oil sourced from P,/ and
=0 ¢ +
gg el W the adjacent source rock of P,/ in the Malang Sag
=10 F
ﬁﬁl‘ * 3 ﬁu—‘ N, S, /_’ — 7 I
0 L L L L N Y N
YR TR —— T MR as B AL
Mg
- N A BRI IR B B 2 1R B 57 dF JAT
& 2 gﬁﬂmﬁfé%*@f_&?ﬁ’x[ﬁ]}%fﬁ)jﬁ@gﬂ /HHWE/J@U\L*zﬁ?EI}:IﬁEEL/\éE}:II—JFEE,

AT A AR R AR + W U AT T
Fig. 2 Comparison of saturated hydrocarbon content with
nonhydrocarbon + asphaltene content in oil generated
from different intervals of the Lucaogou Formation in

each structural belt in the Malang Sag
AR S T AR A 22 8k (I 3, 1 4) |, TR RE
W7 TUEAMTE DU )2 N R B 38 B 308 A WY 5, [ 54
S9Pa e %y A AT A

PR U R ZSAE SR B T 3R B T IRk A
AT EL A KA AR EIE S A I 0Ok A P w4
REWCA O H A AR R B R A s B B
mX,

RIS BCAA DU ATS TOC X HE, m] RIHERR
UAEIB R R AR S BTN IR A 20 . TR
R R L AT R B (3R 1) s R W IR B e e
AR ATS TOC ZBALBU N, IS BOT N R IR

VB T P9 o - 5 2 A A B

—— L7, 20593 m, P/ Jiiih
—A— L74,2220.0m, le HnH

0.6

LefE

04

0.0 .

—o— L1503, 1962.3 m,P,/J5iih

08} x\ —%— L79F,2220.0 m P& Z VR4
X
06} x
*» a
041} A 2
‘\‘
02} ®
V ¥ N\
L L L L L L E 3
7 8 9

LefE

0.0

1 2 3 4 5 6 10

VB TT 5 A0 35 - U 2R BR A bl
10
—— L1059, 1 414.6 m, JxJ5iith
0.8 —— L8, 1507.5 m, P,/R )5 B4
0.6
i
=
04
02
0.0
1 2 3 4 5 6 17 8 9 10
12
—o— L4641 766.7 m,J xJ5iih
1.0 F —— L83, 1507.5 m,P /AR5 e
08
o
g 0.6
04
02
0.0

1.Pr/Ph; 2.Co-/Corts 3.Ts/(Ts+Tm); 4. y-Mfa/ Codik; 5. ZFRmEIe/ FLERHEME; 6. Co 2842228/ (225+22R); 7. Caof§ 452208/ (20S+20R) 5
8. Cooffitst P/ (Ppraa); 9. EHEM fe/ BN §S 4585 10. {508 / 3ot

K4 DHMIRE Pyl AR I S ARIE Pyl IR IR A bR 2 RN [

Fig. 4 Comparison of multiple biomarkers between oil sourced from P,/ and

the adjacent source rock of P,/ in the Malang Sag
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Fig. 5 Characteristics of primary migration of shale oil in cores sampled from the Malang Sag
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Fig. 6 Distribution of source rock thickness and carrier faults in the Malang Sag
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Fig. 7 Oil-bearing characteristics of fractures in argillaceous limestone cores of the Lucaogou Formation in the Malang Sag
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