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Sealing capacity of faults and its control on hydrocarbon migration and
accumulation in Gas fault depression in Qaidam basin
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Abstract: The key factors that influence sealing capacity of fault include fault activity, shale smearing factor, litholog-
ic juxtaposition on both sides of fault, and relation between pressure on fault plane and shale-stratum ratio. Taking
these four key influential factors as appraisal parameters and integrating with tectonic evolution of the basin, the verti-
cal and lateral sealing capacities and sealing history of the faults in Gas fault depression in Qaidam basin are studied.
It is shown that the sealing capacities of faults vary largely in time and space in western Qaidam basin and have played
different roles in hydrocarbon migration and accumulation. When acting as migration pathways of hydrocarbon, the
faults would interconnect source rocks and traps and controlled the horizons and times of vertical migration and accu-
mulation of hydrocarbons, such as the Vlland XIfaults. When acting as barrier beds, they would control the forma-
tion of traps for hydrocarbon accumulation, such as Wunan fault. Reactivation of faults would destruct oil and gas

reservoirs, leading to the redistribution of oil and gas, such as the faults in Youshashan and Nanyishan areas.
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Fig. 1  Structure outline map of Gas fault depression

in Qaidam basin
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Table 1  Analysis of formation water in the target interval of typical faults
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Fig.2 Lateral sealing properties of faults in Gas fault depression

2.1.3 Wi ) Anje i e

T8 53 B Wi J2 16 B T s g B T BR R B 2R
AP 5T, W A 5% e W J2 3 () 355 P 2 O 1)
DR IR 2 42 W T 1) 55 PR R B2 B I ) 5 P R R T
P i 32 1E s Rk, b Ay

P= H(P- B) x0.009 876 cos O

AA P W BT 32 17 1E K 77, MPa; H W [ 1
%om; Oy MR P R, of em®; O, b b
JZIKEEE, of am®; O R WTTHI AR, (°) .

AR E3R 22 T vt 5 H & W J2 1 I s B T
siG Wt Z R AE, AR5 S5 B R )
24 OV it S 3 [ B DAk DA B v, T LA S BT AR

g AR 2R T 2 0 38 ) B A v 22, TIES 0 XTS:
JZ B3 ) PR A AT, T AT MR BN SR
1 VIES: BT JZ2 95 2E 1) A [F)ASE B R v O 1) AN [ 8 3 Adh
(1) 2 ) 5 PPE AR ORI 2= 57 . JL R 2000 38 W
BB R B ZE AW BT B R BT T
W R R g B VIE- W R AL B i rg B
2.1.4 %ﬁ%ﬁﬁ%%%

TR W I 52 3] 2 W & 32 3 I %2 ), P
u%ﬁﬁﬁ~ﬁi?ﬁm% s EXERNME
RS =AM 2 A 4TI SRS JF A
FEEE R RIS 2R TIRS F0 XTS W7 2 2
ITA MR E R R .



662 Ao R R R R

5025 %

2.1.4.1 [I5HZE

115 W7 2= A7 T Bl i K T = 38, I X A
— S EER W, P b 2 AR T R A, W
J2 8 e v TR SRt A R BV B, A T = A
I B — R R MR, 38 b= b T PR Y
J=H I 52 B AN [FIRE B I ik, 3 Al 0B i M 2 AR

HOBTHAT 0Bt L 3 — ELAL T TR RS, AR AT
3 1) _Eda B 2 At Pl 1A 2R AR A R B I8 75 2
AR R . IR 2 T Y, W R AT 2 E
LT Z e AR RS, )2 BT 4 B5 =
AMEVUR P B a2, BT LU= B BREE =22 LK
RE— EAL T H PR .

*2 S XIS W Z 02 BUa X E R R
Table 2 Lithologic juxtaposition relationship in some intervals of the faults [Thnd XI

1115 Wr )= XI5 W=
W m X B O R/ m X O W/ m X UL R/ m XA UL
1 464~ 1 475 1 1749- 1761 2 2 002~ 2 012 2 2182~ 2209 1
1 475~ 1 484 3 1761- 1773 1 2 012~ 2 018 1 2209~ 2234 2
1 484~ 1 488 1 1773- 1803 2 2 018~ 2 023 2 2234~ 2247 1
1 488~ 1 559 2 1803 1847 1 2 023~ 2 030 1 2247~ 2255 2
1 559~ 1 568 1 1847- 1882 2 2 030~ 2 043 2 2255~ 2262 1
1 568~ 1 598 2 1882- 11937 1 2 043~ 2 050 1 22629~ 2290 2
1 598~ 1 608 1 1937- 1989 2 2 050~ 2 063 2 2290~ 2305 1
1 608~ 1 663 2 1989- 1999 1 2 063~ 2 072 1 2305~ 2326 3
1 663~ 1 718 1 1999- 2023 2 2 072~ 2 116 2 2326~ 2341 2
1 718~ 1 743 2 2023- 2082 3 2 116~ 2 132 1 2341~ 2368 1
1 743~ 1 749 1 2 028- 2 050 1 2 132~ 2 182 2 2368~ 2376 2

T 1RV B 2 —P e X 3 — bR B

2.1.4.2 XI5HZE

XI5 Wz @ A it X 1 — 4RI W = . W=
7E gt R v B O AR Rl 2432 ), s R 2 P A A
R R EFEAEERKNE R, HHBTRXRE
I E 2T AR, i ol S R s B
HRAE, Wi EiEsh 4 R T For e B . Wi 2 B 28
DUee DSk AR EA TR SIRE, K 2 25
S IEBCA T B R W R H, W2 PR B
W( ET2EA W) F 2 4o a X8 1 IX 3k, X3
TR E BN BB EHHKEH, X5 Hkes
WAL T VRN 45 A — 3, P LU= B
FIL LIk B —HA T HFRE .
2.2 4R

LG T Bk 4 ANSSE06 = B AR
FIFERE L, 54 BTN OB 90 R O R AR [X 52 o
L, 5 H T AR W ZE LS PR 4 3 Ol
XU Wr 2 & v Bk BB @BAN R A
MR W E 0T ) 5 PRI B R B %, O
Bl IR BT 2 2 g AR 4 2R M = ) v P 1 e B 1)
Hkz, Vgl ZRIYICBF TEE, @i+
VA W2 145 2 B R R I ORI 22 etk

3 BT

W= BT 5 K e O Al 2 AR AT Y, T
()RR PEIE B K . e 18 W)= K L4 3 P P AT 4,
M SN A TR AR . a0 SRR TR I
el A HE R I SIAH UL A, T8 4 Wi J2 R A A 3l
IR RIS 21 LB b = i) Pl A rh SR AR
JRGHECE B B B R TR . Dk, B ST R
VA Sk A B J= it TR S e 8 — S B 5 T

T 22 P S i v T = s PR A D R e BB AR
P s Sy T e R S SR ST X 2 i
PR, FAT3E I X ey e A S VR, B S = A
2 b SIS AR o R 2, TR IR R b S I R
Hiless & . fELL BEEA Hig Ve s ik R 80y
T, THELA Hh ST ST AN 1 B P AR . AR
v BER R AU R v S i R, BT R
PR ) B P AP, e i AT W7 T2 AT 8 A B ) 5%
B ERN .

AR FEBATE mixd VIS XIS R MR W
JEREAT T EA LA 3) . BEEARATE .

O VIFS I Jz P3O0 3t P s A AR K 22 5,



%6 3

TR PR S IK A S b 2R J07 W o BT S PR AP B 3 ol 38 R KR

663

LIHIRAE

PR R
>
2
k

20
mLP—ﬂﬁgfihéf:
0
N2 [

VIS Ee

N, K2 Ky ¥ Nt N, I kst
B JE= 1A
4RI Bn Ll W-R g
£ 30 ﬁ
ﬁ 20 X —— N2 FE
iy 17}
oﬁ 10 =N % [—nE
o 8
= N2 N, N, 152 iyl e —h— N R
_K_Eaz;'{
A i7d
£LHPRVIEE P
& 10 -
ﬁ 20 . v 8 ——N K
* 10 — MR e ol el T — Iy ke
# - x| E 4 —a N
= 1 L 1 L l = % 2k
e R ol | [ LS Bk
2 —%— .2k ’ NS N; Ny by (%

B3 VIS XIS A0SR 2 0 fi) e A s
Fig.3 Lateral sealing history of fault Vland XI, as well as Hongliuquan fault

ABBL ) 1R B P B R A TR B R ER
HI T2 AL BT A A B e e & B LB R, R
TS8R T T B P BE B Ve S R IR
JZ, I HAT 2% 1 Je s 358 21 W7 207 o B Lkl <
izt .

LM R R AEAN R AR F) 2t ) i s P
TROR I ZES, FLAEM ) E 2R A1 EvE 1 P 5
TFJa, #E3E 0] EWR T AR P 2+ BT .

XI5 W J= 3 ) daf P 1 bR AE 2, i LA i) S
PPEAE AN [ [ 3t S 3 DA RAN [R] i J2= A R B A
7 s P
4 HisEeR""

PEBIHAHE R
I L RIR RS KR, N2 ATz
IERPH) R AFEIE . AR AT T B P T IR AR e
M FRIEIE, X R R ZE R LU 3 AMER] .
4.1.1 fEnisBiis

Wr 2 AE s I EE, R
LR RIRGEM S R AT . BT ES A b
BRI A 55 b I R, THEFR R
Pea SR AER IR, 2MENN LFER
KEL BB I EERE .

4.1

UTIR Ab ey (A D= < W o W || = T
A Sty — b i) 6 TG P ) T ABUAR (0 T A 3 L %
HUX [ B AR R T Sev 4l 1 B — b TS
U4 FEMERMER N L TLm4 —F bl
9, MR T RO TUHIX B A A R AL &, T4 b 3%
BRI E RS R0 E BRI N 1, XIS %W 2
(P& 4a) . I 3K 6 T () B B SR AT, A h X
ST L b R B BT 1) | — P AR T R,
IEFLiZ X 2R i o R HER O R b L 4
(ND) Wi 3] —E A SR AL Q1 o) VUL 1, P8I 1A T ke
FRFL 4 1B (3 SR 2 2L F 00 - 3
ZHL(N3) R B, DRI, BT PR 50 9 R IZ A 0 1
TER 2 LR E T E R .

R APy (v e CIE AL e B A (= (L
B, AN T2 T SR 1) T 2R AR 1 U A 3,
TR E 45 TG L B o R o B R TR A L X
SWTR AL (E 4b) . KD SRR MR R AR
S P TR R A R B,
WE K LT R L 4l LB, B R
RF RTS8 4 —F RS L 4 TR, T A
A3 49 S L 2R 3 — A S 4 R T
(2 3), I LT (0 b sk 22 W S b X 1 05 2 7 2
3 7o W 0 — AT T RS R i o T



664 Ao R R R R

5025 %

=4
Wizt RSB IrIN
M2 e

(a) FFVG I ot

NI+Q g @
N ~..
: S\ U B
N —~ =3y -
NW " T
E] S
T / ' T
—ay/
- 4 1
P
A
. 3 T,
T
(b) BRFR — LRHF 3

4 2R P R R

Fig. 4 Reservoirs controlled by faults
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Fig.5 Trap reservoirs formed due to the barrier of faults
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