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The lithologic and stratigraphic gas reservoirs in the north
slope of the sanhu area, Qaidam basin:a study on their genetic
conditions and characterization techniques
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Abstract The north slope of the Sanhu area of the Qaidam basin, with its characteristic geologic features such as
strong fold, rapid lithofacies variation, promising geologic setting, is prone to have stratigraphic and lithologic gas
pools. However, as the reservoir beds are extremely thin (1~3 meters), and lack of 3D seismic data, it is very diffi-
cult to identify the sand bodies and trace them laterally, resulting in a very low discovery rate of stratigraphic-litholog-
ic reservoirs. Studies on producing gas trap and theoretical reasoning indicate that abnormal seismic response will be
observed when the reservoir is gas accumulated. As a result, based on abnormal seismic response analysis. accompa-
nied by studies on structural, sedimentary, and accumulation conditions, the Tuoxi belt was recognized as a lithologic
trap region. A well, Tzh2, drilled afterwards in this belt, showed commercial gas, indicating promising potential of
lithologic gas pool in this region.
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Fig. 1 Characteristic of seismic responses of slope-break
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Fig. 2 Sedimentary facies superimposed on the structural map of the Tuixi area
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Fig. 3 Anomalies superimposed on the structural map of the Tuoxi area

TE n 2K 2R 2350 p AR B AR kR )2
B v JJEBEDY by s SRR ELRAT I 6] 2
SF U EN IR n 2 09 0URE 3 EIRAT IR R O

Lo, = ithZi)hl, (L
k=1

=1 UV

5 K 2 W R R AR NS -

= S =23 e (2)
k=1 k=1 Yk
Hodr ¢g, il ik fir A & A2 i SRR T LR AT ]
o A K2 & A2 W OB I EBLR AT B ], ol
N K ESRZNEE. i TR AR S
Jei » J2 0 AR 3 BLR AT B R) B 4K, A 3R B[] Sy
At SR

At:to*,u*to,u:Z[Eﬁfihfk}. (3)

.
k=1 Uk k=1 Yk

PRSI R Y v, (2400 m/s J5 . At $Bh v,
%) A AR 117 B 8084 K, I HL o MR L AR TR )2 3 B R IR
WA A 3R OK. BF ST I AR XA DY R

AT 2R 1 O 5 5% 2 30 A0S b RE R ARl N iz iy
2.1.3 A BT RHEE R EIRE ZAKIA4HIE
I DX AR AR R ) T R I B
TRATRAIE » D[R] — it /2 B & AU 2 5 A & AU 2 1
AT 53 BT AT HT AP 2 e 3 R 7E 12~ 24 Hz Z
) 5 10 A A A2 WA B AE 24~ 60 Hz 22 [8). 55T % 4
2 p R X e A I I A Ak SR R AR 22 o Ok %
PR AL B2 S B0 22 5, LA 1 J2 0T Hb R U8 s A
S W WA & 38 A it 4R 2 v 3 4 1 il AOR L R
B R A 3 A R A A L T AR XA TR ) b
At s LA ST AR R AL B R A ) B AR — B A
CRE B0 T o 12 B bR O 3R R B L BB A S
J2 XF b 52 TBE R A 43 1) 108 DB A P R il AR b R IR
e AR 3 B RSO . 5 T A D S 1 )22 e Y S
PR A& BB R T R MAG L ZE8 01 3
by 5= AR S S B b SR 1.
2.2 BESMBMNBEEESHBELER



439 SR UIZE LS < SEIR R =03t DGR S P 3t 2 OB I 3t BT 2% 1F - T B R BT R 1195

2.2.1 WRH5H

ERIE A B W R (B DG AES AT T 8 A
IR GRS Y =S MRS S E R & T i I E B <
FRFE I 0] 25 20 5 8] 114 28 A o 42 ) 25 AL 38 v o 3 =
PN - 2R AR R 0 B IR L . X DLRRAR &R 0 & B R
oAl B mE M RIER AR TR RS
A 15 S 1) AT B A = A N 43 I T B D A, 2 B
J2 T P A R B AT A X

IR GCRRAR A 58 e BT JU b & & A U R -1 7
] = AN DTRRAAR R 52 e ) B 0 1L R AL 5 A
MK, T 1 Fl Taid 1 55 AR AP A 45 SRR W], )

H Y2 B Ko-K13 S I M BR58 T 1 = M iic i, &
B =AU TR TR IR R IR b 45 A XL AR
WFFE L5, BE VG b X & & = A AT 200, A4 i A0
BCXT s AT TE J3 TR 56 74 S R 1) b J2 25 1k P AT (U 2D
2.2.2 WEMHM

T A XA 5T X b 52 ORI B BN L R L TE B
VO3 IX K B 3 AN RR S H (BETY 1 %5 (587G 2 5 e
7935, 5% 2 NW-SE [ 5, 52 M et 2
SRR R T B W IR R NW-SE
VAR S B &L 3 S TR SR 45 AW 4. b
e LU R

K4 3 5ePY 2 5 %5y 1881108 £ & m il
Fig. 4 The 1.881108 seismic profile crossing the Tuoxi No. 2 abnormality

(U B TRIAR AT i 320 R HIR 18T 4 i B
PG 2 5 5 1881108 £k & i & i, % 2 4 i F
W ESE T 2 AR AR B R U
Wik BRI NS EL. S HZAMM S S ELRZ
[F1) 1) 22 g ) AR iz . AT L A2 TR B Y
50 ms.BJZ T A2 80 ms. [Al A4 i 5 4K U Y
R HE W AT BE & A

(2) M7 B A B ARMBURRAIE < 33 o M 45 2R R W
S DX 32 B0 A IR (18, 2HZ, B3y 28.
2HZ).

(3) 58 DX MR8 S A 2 T 2 4R, R o v A5 B
VAT LR B .
2.2.3 BE#n

i 2 &0 5 75 A A 2 1 St B R ) B (Y O 2 2
P i3 R D 3 & A AR Ak Rl o O 5T R D
(1 3h 7126 S 8080 5 & il A0 6 &L T Ik B 1
Vo] 2 A T ek A B AL R A A% o 2 B0 Y B L
KA 28, 1 FHA RUHE 98 B8 B INBCE- 35 55 3 0
WS 2R B0 =l S O it J2 R A T VR S 2R T Il AR .
IHEAT.

AR TERER E



1196 WwoER W H % P R

cpp [11234 11282 11342 11402 11462 11522 11582 11642 11702 11762 11822 11882 11942 12002 12062

600
700
800
900
1100

1200
1300

t/ms

12.2
10.2
8.2 1

2

e

4.2
2.2 1
0.2

B & s

33.4 -
29.4
1 (254
B 514

17.4
13.4

4.01
3.01 -
% [2.01

1.01 +

0.01

B 5 i BETg 2 55 % AT L881108 £k k& 2 4l &
Fig. 5 1.881108 hydrocarbon inspection chart crossing Tuoxi No. 1 abnormality

Til Tzh2

RT  AC GR Tx1 Taidl $30

350 450 GR RO45  AC GR R AC

1000
1000

1050 1
500

1050

AR % |

1050

1100

1100 | |

=
11150 ||
g 150 [

iﬁsv [

M gy N g

1200

1200 { !
11200

i

B 6 Tjl-Tzh2-Tx1-Taid1-S30 Ff: 7% % b 3 i
Fig. 6 Correlation chart along wells of Tj1,Tzh2,Tx1,Taidl,and S30



4 3 SR ZE S SRR OR 4 = W)t DXL RHBE 1 2 UROR I BT A R S B ORI 1197

Sy
E:J“A(f)df, 4
£

W, ACH NHETFIHNIRIERS, £ . f
= T RO A T L

JNEER B £ .

= Jf/ ACPH fd f/J'f ACHAS (5)

B, AH HHETFIRMIRIERE, £ . f
A iR T B ST T L

W RO -

JiOA(f)df

b= (6
j“A(f)df

fo

G) X ACH FHbREF B ARIERS . £ fo -
S 5390 Ay T IR ) AT AR T A g 4R

Wl 5 b 52 28 i ) T AN Bl ) SRR 2
IRV S B B IR W i R B A R
Fi .

K 6 J& Tjl-Tzh2-Tx1-Taidl-S30 F: 7% F: X}
FTE T LAE B Tzh2 f a4 1) b gy ) 9 K, B2
AR 7753m? /d (Lol it » Tzh2 H i F Tzh2
SRR AT A R E R NW-SE [0 7 4R
() b e b o FLAG 3 3 A0 1 Tzh9 % 3K Tk <
(3 Kt Tzh2 S5 & — A M A0 D% I 1
11348 7T LA B N Tx1 ) AW 5 1)t A7 A2 b 4 |
2R K AL AT B P P AT S PR 7E AL A E AT RE &
[EREEZRONIIE=REta W Ki

i UL B Rr A RV SR R S AT S
T4 385 A E X T2 Y 5 PR BT S S I FE i R AR AR 7E
M7= R ST b R S Tzh2 HE3RA8 Tl <0 B R
= D T AR Y R G IS

3 % ik

(D= HX R EYIREES R T AL
G R AL A. JU R RS 4%k & L A A B A= 6f i
A B AT B PR 2 SR B 4 3 1 S A

Ji & AF
O IUR R T Z R il T R A
HYEE A AT,

(3) 3 33 % B A X I SE K B S R R
S SR

(DO TE HATGORPRIHE AR 500 T Ll i 1R 78 5
BFTE 45 G M L DUBUR S 4% PRI 9T, 2 & BRI
Th S 2 AV A I A R R

(5) Tzh2 H ARG Tl U » T 56 7Y Mo X 2 A
P & B . W REAE LRI B R B B ERR A A

=
2 # 3 @t (References):

LT THT AR, 42 B B . B iy = b 7% 0000 2 AR A 5 3% 3o e
L) Hh Rk B 2 35 )R L 2007, 22(1) 294 ~300.
Ma L. J, Zheng H R, Chen X. The New progress of seismic
forecast technology of Subtle Traps[J] . Progress in Geophys-
ics,2007,22(1):294~300.

(2] THTAR . A2 W B . B A ot e b 72 000 B2 AR B 90 3% o e
(I, Bk F24 0E Ji2 2007, 22(1) : 294~ 300.
Ma L J, Zheng H R, Chen X. The New progress of seismic
forecast technology of Subtle Traps[J]. Progress in Geophys-
ics»,2007,22(1),294~300.

(3] Sk B SO AR ARl 5. 2 T St U2 Dl 380 44 0F 25 1) A
BOHEARLT] AR 5 % ,2004,31(3) :3~9.
Jia C Z,Zhao W Z,Zou C N,et al. Two key technologies about
exploration of stratigraphic/ lithological reservoirs[ J]. Petrole-
um Exploration and Development,2004,31(3) :3~9.

(4] XURR,EXBUEE, BABH . 55, il At 2 M il <O Y T8 BRI 43 A
FHIELT]. A7 2441 2006, 27(1) : 17 ~23.
Liu Z,Zhao Z Z,Zhao Y, et al. Predominant characteristics of
formation and distribution for lithologic reservoirs in petrolifer-
ous basin[J]. Acta Petrolei Sinica,2006,27(1):17~23.

(5] SkEIHR, WA, £ 260, 5 BH MRG58 = R IR0t 2 il B B AR
L0, st Py B2 33 JE L 2005, 20(1) :42~48.
Zhang M Z, Tan M Y, Wang X M. Combined describing tech-
niques of tertiary hidden hydrocarbon reservoir in Jiyang de-
pression [J]. Progress in Geophysics (in Chinese), 2005, 20
(1) :42~48.

(6] ABAfE, 42 WT, 0 SO L 45 BN IL i A e — o kvl 0 1 i 4
AR BRI, A7 24 . 2004,25(3) :32~43.
Zou C N,Li M,Zhao W Z,et al. Recognition technique and ap-
plication of structure_lithology pool in the south of Songliao
Basin[J]. Acta Petrolei Sinica,2004,25(3) :32~43.

L7] B IR BOR B 55 2 T 3t 2 2 0 e R = M W A
IR b AL R [T ). A7 il 2 4 . 2004, 25(5) 1 29~33.
Fang J,Zhao L. M,Zhao T L,et al. Construction of geologic model
for lithologic oil reservoirs in braided river delta with sequence stra-
tigraphy[ J]. Acta Petrolei Sinica,2004,25(5);29~33.

[8] BRIER i 7, BI0E G, HRR & P B AR n w5 A0 LT 1. 3tk
Y H A ,2005,20(4) :1129~1133.
Zhan Y L,Yang C C,Jia S G. The application of the seismic at-
tributes[ J]. Progress in Geophysics,2005,20(4):1129~1133.

(9] XUZE, F 9 R VE /R 4 3t 35 e 38 4 4 Al 7 HF 149 32 el 1A 4
Hag L LT Al 5 R AR L. 2004,25(4) 1 422~427.
Liu H,Wang Y M. Significance of slope break zones in down-
warped lake basins to exploration of non-structural traps in
Junggar basin[J7],0il & Gas Geology,2004,25(4) :422~427.

[10]  ARARHEL. HEZ . Sk AR F0 #0565 DU 2 o R AR A B [T ] KRR



1198 ok P oW o g R 23 45
Tk, 2005,25(3) :29~31. processing method in two step deconvolution[]J]. Progress in
Zhu X M, Kang A. characteristics and evaliation of the qua- Geophysics,2006,21(4) :1167~1179.
ternary resersolrs in Chaidamu basin[J]. Natural Gas Indus- [12] WMk K, I, & Yok K 7555 D0 2R S 2 46 )

[11]

try.2005,25(3) :29~31,

T AL, HE, 5. % 7 A PR 20 2 R
EWFFELT]. St R Yy HLF . 2006, 21(4) 1 1167~1179.
Wang X W,Hu Z D, Tian Y C.et al. Study of seismic wavelet

WEFELT]. Bk B2 Dk Ji . 2007 ,22(3) - 831~835.
Shang Y S,Yang C C,Wang Z L,et al. The research of hydro-
carbon indicationon gas reservior of Qaidam basin[J]. Pro-

gress in Geophysics,2007,22(3) :831~835.

R e e e e e e e e R R R R R R R R R R R R R RN

1111411111111 1111111111111 1111111111111 1111111111111 11-@111--11-@ @11 111 -

(2) R E AR MR A RS UE 1T AR 55 51

1111111111111 1111111111111 -1 1111111111111 1111111111111 11111111114 1

1111111111111 1111111111111 111 111 1111111111111 -1 11111111 11111111 1

R TT 5 3l 3K M 3B = R )
2008 4 CHLFRP B I ) A KLH L 446 6 01, BEISE MY 50 6. RAERE

& FE AT R ik A E R
(http://www. progeophys. cn)

100029 JbETTT 9825 15 4 ( IR 4y P~ HE 2 ) 4 4875

300 JG.
RIS
(1) A ) 2 40 080 OB Jm 3 5 B v T 3 )
T3 Hb ik
HIEME L 010-82998113,010-82998105,010-62369620
B R AN X4
TR shliu@ecgs. org. cn, geophys@163. com
% ¥  http://www. progeophys. cn
TP AT P ER R AT I R S AT
WO R AE B b S M R ) B 5 BT

(5o A BATE L. MR DR FRREIR AN E LG LA

R R Sp R L L &L 17 5

s 4 ik 300385

HLGEE 022-23973378.022-23962479
™ fit http://www. LHZD. com

E - mail LHZD@public. tpt. tj. cn

g 5 190901040000456

111111 1| -1 -1 11111 1111 111 - |- -



