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Significance of slope break zones in downwarped lake basins to exploration
of non-structural traps in Junggar basin
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(1. Basin & Reservoir Research Center , University of Petroleum Beijing ;
2. Key Laboratory for Hydrocarbon Accumulation., Ministry of Education , University of Petroleum , Beijing)

Abstract: Multistage slope break zones which are well developed on the northwestern edge of Junggar basin signifi-
cantly control the development of sequence stratigraphy , overlapping and superimposition of strata, vertical lithologic
combinations and vertical and lateral distribution of sediments. The control of multistage slope break zones on non-
structural traps are mainly represented as follows: 1) Non-structural traps are developed closely near the multistages
slope break zones, and distributed in beaded occurrence along the slope break zones. 2) The development of non-
structural traps is vertically characterized by their inheritance.3) The types of non-structural traps vary with the geo-
graphical positions of the slope break zones. Non-structural traps would mainly be developed as stratigraphic overlaps
and truncations in the slope break zone near basin edges, stratigraphic traps would gradually decrease basinward and
then mainly become stratigraphic-lithologic or lithologic traps. The existence of multistage slope break zones would cor-
respondingly lead to various erosions and depositions at different geographical positions in the basin, and control the
combination of reservoirs and seals in non-structural traps. In addition, fractures developed in faulted slope break
zones and fissures developed in flexural slope break zones would act as migration pathways, and would be favorable to
hydrocarbon migration and accumulation . The structures deeply buried in the slope break zones would often be advan-
tageous to hydrocarbon accumulation, thus the slope break zones would also be the favorable sites for accumulation of
hydrocarbons that migrate vertically upward and redistribute from the earlier hydrocarbon accumulations at depth.
Key words: Junggar basin; Jurassic; downwarped lake basin; slope break zone; non-structural trap

EEWH : AE A RBEESTH KRR BT H# A — i B — R TR RS & 7 (40272057) s E &K “973” T B “ o [ s &Y
52 Y BB £ 5401 BUl” (G1999043305)

FE—EEBT XEE, F,30 %, 4+, EFHEFRS HS SN

B 82004 - 04 - 16




F4H

X B v R 2 B A SRS R R A i I A B R B LA 423

R, FEE MR R AMRT REEBEERA
WikE, IR A BB EAL FEHE—K
W, HE AT R R, i Bl B IR A B A
SER, LB R IRIE R, 18 R AR
B, 50 B Ay Y WS R 23 Yo S 50 R R o R i 14 [
g2l

RiAHBA 2T TR B B Z B AN E
201, RS R MRS REFHUZE ¥ K
BrgEH0- 18], % BAE K B0 B W 7 P R (U S
WOMHEBBRMERENE R, NEELEHR
R 7 (erodent slope break)  JTERIE 377 (de-
positionalslope break ) . B 24 3% 37 # ( fracture slope-
break)m*ﬂ%lﬁﬁﬁ%(bendingslope-break) M
FRYU4T~0) Fr o [0 o3 A E R B R R
YRR R E S F R E B B AT A
REZFHVPEEENR. 568 EMELER MK
BERAWANBKR, #5440 2R EA
AR50, RUR i T IR T R B AR
RS HTH R TMI A B AN B, (HE X2
RV R AR R+ g0,
A SCVIHEIS R A P AL & X AR T R AH], B
R BT RIS e i R A0 R R 28 A R X
AR s AR P, LA BB 47 b o7 R T o i
[ EIIR L B

1 W SRFERT

R/ R G K KD REEEHEF
WERE RSP, FE L5 m R THRE,
BRETEERRBOMEEERF BERT XREY
B4 B A
1.1 R RE

RN, P E TREEREEZ T, AR
EMUTRER, BIFWLUE, TS +AEF .
BABRER. . BERFWEDEZ. T
UFIE R & R 2R = M L T /K 8 Fd AR
B, BRI IR , BHE AE AT, BT LATE B R AR,
EHTEEMENER, SOEHTEN, L. 844
MELATM , 5 BEHR KSR
1.2 HEREESE

MEEMTERSE LT, BRI T,
HERADE X ET K BEBY R AMA, B
BEAMTIH, MEHRERANRIEHRE, BE
R ABLLE R =AM A TR iR, 7R8I RIfE

FT , Z MBI R B = A U1 B 43 K
BIIRGEK R Z WY, MR R E, ERF
FE BB R BHERA R (B ). ¥
R, T KEIEECI RO X, T R A S RE
ROAARYE A, X T R = AW R ED AT 0 A &
SRAEE R RIFHIRZ

1 JXZ 1 HERRRER AR
Fig.1 Impedance inversion and sandbody
interpretation profiles across Aican 1 well

A—impedance inversion profile
B—sand interpretation profile
A— B EUHE ; B—Rb AR BRI

1.3 BAM&RE

EUKAAM T B8, e i e
R ) 23 M, P BGE R =AY, shet
= AUIBTZ AR 03U = M 9 R A2 K T
FREF LOEZE. b THRER, B&m Ei
HEEE(E ), S22 BE IWZRA. BTEMR
BEERFEZAE, W FE R, Bk
REEMMZWRE, A EEESHSE LB
REBM

it ERE T, RAAERFHBIRITH X
BRIHURRAFT , UTRR 2 i 1 e 7] 28 b 1 & B
FEIZ PR B TE 1R 5 3 Ak, I T i 4R 6 2 1
EESRARBT -MSBERE, MEX—KE
PRAEELE M EHAABRAFNEKNE, LK
ER AL R T BT 2 it SR 10 1A R - 1B A F A )
W B2 MEB/RAMIRT REF piiBEk



424 AWMEXRAKHK

AR

REEMAEN G RER LB RR 7
HMETEROL, &7 R RS B il o T 32 0 F
FREAER, A m RUNER R X, B RIFMH
K2, FRBERATEARBER, EH R
BERERAB, XA EARBERR, &AL
3, AT = A IHA R (D 01 B R AT E A P AP
RURCAE, KR B BUE A X, K ED S

.. m4s

Ul R A 7. Al

R

i [

T N

2 AR I J B S
BEFHNARRSHEERTAR
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Fig.3 Mode chart showing how the multistage slope break zones would laterally control the development of non-structural traps

WAEH ERAX, H R FHAMKEIR, 5 Tl
AR DIPSBHK 5 4 K2 I W
HERR P A BN B, 24P IR T PR
Bk, ERFREZ ERE KRS pss1—
PSS2, i T I b w7 28 () A W g0 , 4 = f TR
B B AR AE AR 3, T B R 3 i
FIOBIGIR h FURZMA BB K, 5T
VIVRRBHE BPR TR, 62 R 5 /A
MNESF. BEE =AM WESE, DERRE S RE
WL KB NEDEE R, B ERRE

FHest i, i 1244 3R 18 PSS3 43 i 38 1y = ZEUTAR
S, L R s 6 1 i S, 7 AR50 B B £
AR, DRI E Se e = f R IR o - YR, %
ST TE RS AL K {H B T3 BUs E S, R
VY AR 822, SRR P — M, e = fa MR
BT, BT B4, 5 4 X, R
WRB TR MR R , VLR BB e, B g T
KSR AT LB B IX, K P e AR R &
BB, R Y BAF, 15 4 FF ik (%
RPWE) B R R RIH2 (] 4),,

# 001

1§ 1N

I

A
48

4 HeHMBERZFSHILER
Fig.4 Relation between hydrocarbons and high-frequency sequence in Guai 4 well ol reservoirs

HUK R TBE AR AT E R 0T
HERIHL, 0 P9 R R R 2 K R i Bk
SMAREIR, L R T S B
REIRGE 8 E , RS T Xk B TR
VEBRGT . Hit, S5 B S A8

AR ARG P B 4 30 25 ], 2 5 0 A B 5
G RS £ R ITH L ARG A4
i T UUBUA R AR A A , ST B R A
HI7r R L, MR X EVURICE % R &R — iy
W~ =Y - SRR MISERT — = fa v - ik



426 EREXRE MHA

B25%

BV, R BCR ALY, BRI ERER
BHREREFNEER, Fat, [—g g ke
B L@ R A ALY, T R R = M
DIRBR M EERR, 7E0G LRI, At
1) AR B /I, ST 22 (A (] B3 K, SRR AR
) TUAR R b B MR =M (G5 2
A NANERE = M) [ B = A (R =
WFEAL, MIBEKEZEMETFRNES, ER
B X RESE , AATT H BRK T B ULRR (VNEK T
). BB LK R FRERRE T
KRB EAEK,

3.2 3%

— PR AR 3 P PR O 2 AR AP R TR U
FURE ZATr . TR 2R ST U5 BRI
(ESE N S e D S pAE e AR e o i
FMTEEE R R E R HERA, R A8

b X B FIE T R BB Z, K i
AT R e RIUBRT 2R 37 A B B 2 57 P
FIULERMAR R 78 10 # s IR AL 7, T J2 B0 4 38
MR RPN T R T WGBS E R
—o BRI MRS R T X ASr P
P oL, H— R H YR 7 1 B W 2U% a4,
PR DGR AR I, IR R R A B 58
MR T B PR O L B3 A 3 Sh—Fh B AT SRt
T IRT7 I BT RGBT , A0 AT o X T
P R BB Bl R R FHEH TR
IKRFPURR R IR B, MR T B A B D %
o Ft, EIRWIRE T T AT R B BT Rk
Mg BAME RN EERRZ

ERWT R B UL S W R AR
% IR — T4y, T B 4 3 B P S S Y L
FURETREMNFES T, MEETHE
HRNR R PR, I8 AR 2 1 7E B PR A TO L SIS A
HTWHERERKEM. M THRHRMELES
SE {2 TOU 0 68 8 A R B, T — AR AE o A
JEIF R EEETE B R 40 R TR () R “ i A
TR, BN AT BE RO BIZ UL, BRIUARR R —
ME—E R, RA M- E () B R
MEARAATNEEREETRE LY REL
B(EME - ARTTRY LR WIRYAE, ]
e (AR Y ) BE AT BE RN TRE 1. B
TG X ZREFH + o0 KT, EEMEELE

Bl R P ES—BITH AR U SBORITHE LT
AR AR iz LR R TR
A RSRERAIBER N, METFZ TN
ATEE RN RAMKS FREHEMEITRE
5)o RnSRTE AL B, W T R S
FTE (BP R UURE) BB sk 44 B T B BR 2 A 7
EAE. FHEES M EREKZ LRRTE
AR BB T B R T . Liitis
4 FImpET Bl (B 4), 3T T, NER
R4 PSS EHEE P4 PSS3 25 T M b s
HEB TG X PR LA NIRRT
F—-EREMZENRERSES (CAMNEFIZ L
FUIREBRE TR . HERFA PSS2 L 5%
JZFF4 PSS3 T HR4r VT E R H BN AT B2, )
b FEEMET A9 BT R 43I A1 R TR (] 4 3 A4 U8
FATNBEATHEENTRESH, BEBRFA
PSS3Z ERRIT Jsu M K BIVZ 1, L T X 3,
HMEE, XHTERFAEZTEEL—NEF
B, T2 ER BT RE T =M
VPE IR LR, MAE S T4 2 T8 % AR R
AN T, BT RIFNER &G

[EERAET
3 /4

i [

/L

ARG

i i B

5 BRI ETRE RSN
XU R 2 B
Fig.5 Mode showing controls of vertical

abrupt change of accommodations in multistage
slope break zones on accumulation of sediments

BeAh, i T IR — g A e e B R A
ZRALE, RS A — S M UT R RA R AR
FAIF) o BT R B = A ULAR, B A R
A AT B R EH =AW BRI
14 R SR 22 i) 4 ) ¥ AR, T U ¥ AR U



Eam

X BRAEMERR A MBI IT I A RS B A B R T R 427

T A H s P e AR A
3.3 EB&%

HEM /R AR T R LR B — B R R
HRWEM BN E, A M IEERER
AR RS R SR B BRI E R A 50
BHTX="NEE

HER /R FAR D R R S5 R AUTR, T4
WHEERERBHWETR T REHN, FERRIIT
R W2 IR B ) . W RO R B

2T SRR B S B 2 W] A A E B A
FEE , Bt T RN R P T A TR
SR REH , NI VBRI REH%EE (H 6). —B
P PR T W A R T R B BT RS 3h
HREREHRM LR, HREER AW
Wil by TR A R A 5, TSR 3T 3 £
T SRMMEE TR RIR R X L IR
TETE P BB O R e 200 A A A M) Y SR TR o
BB I R E T R R R E M
B SRR REG P (E 6) .

581 560 K002 K77

40 S P A2
wE - iz B Jr
ERS i1

6 FHMEHTTE RSB REW
Fig.6 Impact of slope break zones in Zhongguai swell on hydrocarhon migration (after Xinjiang Oilfield Company,2002)

2 * x &

1 EER, N, T8 EB/RZMKS RIEWHEBEHAOBER
2. AMEBRSFR,2002,29(1) :44 ~ 47

2 BRemE, BICHK, BB, % CWERITE— R a2
FAHAmSHMAOEERSD) . BB E—hEBE X
245 ,2000,25(3) 1260 ~ 266

3 FRE, ERR, DB HREE GRS R RS
FEAES R — L MM K THE=RAA0]. AMSE
RARSHUE ,2001,22(4) :293 ~ 303

4 EER, N, FELIR,F . AR R AT R
FMEFAE [1]. s Bk Bl 2 —— v W 3 R K 2 2 ), 2002, 27
(6):683 ~ 688

5 HER, BT, ERE, S EHRERKT RERBES
WFE)). AMBHR S I &,2002, 29(1) :48 ~ 51

6 KRB EE.HEF S ABRAMELZETRIBLERRE
FEMBREE A GHlS X RS8R, 2002, 23(2):
121~ 126

7 FER,ERB,NBE, S WRHEESIHITHHREL
B RARABEREX[]]. AHE5XRKHE, 2003,24(3):
199 ~ 214

K76 K83 K013 K82 k80
T

|
\
S

b N

\\ .\‘ {

b X 1

A N P e 3y
bR X% A
36 X N N
\

N

8 XIF EER,ER, % ARYRHPLBIFTHTRARAE

X[J].UUBREAR 2004, 22(1) 95 ~ 102

9 XU, ERR, T8 SIREM AP TR RS Rt 1 B
FE R )] B hER, 2004,25(2) :30 ~ 35

10 Wang Yingmin, LiuHao, Xin Renchen, et al. Lacustrine basin slope
break : the new domain of strata and lithological traps exploration[ J].
Petroleum Science,2004,21(2) :25 ~ 30

R ERR,ER,F . EWRDMET R=TWAZFRE
SiHgs (3] Bl A iR, 2002, 23(2) : 127 ~ 129

12 HEE,FERIXRR, S HERERGKPRIBFRA L
TRMATI S5HMXEM ] B S RAKHR, 2002,23
(2):145~ 149

13 BHE,RETCERA, S BRI RET RRFLE
FHELI). B S5 KRR, 2001,22(2) : 165 ~ 168

14 Eschard R. Geological factors controlling sediment transport from plat-
form to deep basin: a review[J]. Marine and Petroleum Geology,
2001, 18(4) :487 ~ 490

15 BXRE,B8E,THE BERuZEfTNEEEEZ TR
#[J]. H%80%,2000,7(4) :315 ~ 321

16 R, BRI . AL R EEAR S A M) dw A
T Tk i 3t , 2001





