34 3 —_— Vol. 34 No. 3

2009 5 Earth Science— Journal of China University of Geosciences May 2009

21

1 1 2
9 9
1. , 100083
2. s 100083
21 s s
(CX0-CX3) : s
. s CX3 s
s CX3 s s
5 , 0.33%,
; 21 ; ; ; .
. P618 : 1000—2383(2009)03—0477—09 . 2008—11—26

Seismic Velocity Study and Application Constrained by Sequence Stratigraphy
Framework—A Case Study on the SN21 Well Area., Junggar Basin, China
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Abstract; In this paper, we present a case study where we combine sequence stratigraphiy with seismic velocity study for a 3D
seismic survey landing at the SN21 well area in Junggar Basin, China. The main trap in this area is subtle composite trap of
structure and lithology. Our purpose is to provide essential maps for demonstrating well location by predicting reservoir’s later-
al distribution and its depth. Firstly, according to the principle of sequence stratigraphy and the correlation analysis of well logs
and seismic data, we constructed high-resolution stratigraphic frameworks in this subtle-reservoir area. Each framework has its
given geological meaning. The three main frameworks are CX0 (reflection of QSH top), CX3 (reflection of TTH top), and
CX5 (reflection of TTH bottom). Secondly, by using ray tracing techniques, we merged these sequence stratigraphic frame-
works with the seismic rms velocities, as well as controlled logging and geological constraints, to estimate seismic interval ve-
locity model of these stratigraphic frameworks. Study results demonstrate that, within target strata (CX0-CX3), the south and
southeastern sand distribution area shows high velocity values, while the north mudstone low velocity values. The magnitude of

velocity reflects the sand content. Study results also prove that the seismic velocity and the seismic amplitude attribute corrobo-
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rates each other in predicting sand distribution. Furthermore, the estimated final velocity model for time to depth conversion

has few systemic and random errors, and the predicted structure maps with this velocity model turn out to be of relatively high

precision and coincide with the subsequent drilling data.

Key words: sequence stratigraphic framework; SN21 well area; seismic velocity study; structure mapping; error analysis.
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Fig. 7 Instantaneous amplitude map (a) and the arc length map (b) of stratigraphy (CX0—CX3)
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Fig. 8 Structure map of K bottom constrained by 20 wells (a) and 9 wells (b)
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Table 1 Seismic computing depth and estimating errors

(m) D (m) ¢Z9) @ (m) %
J1004 2533 2532. 964 0.036 2532.974 0. 026
J1007 2512.5 2512.538 —0.038 2 512. 535 —0.035
SN3 2613 2612.983 0.017 2612.996 0. 004
SN22 2329 2 329. 040 —0. 040 2328.979 0.021
SN21 2 489 2 488. 907 0.093 2 488. 934 0. 066
SHI106 2500 2 499. 989 0.011 2 500. 019 —0. 019
SHI107 2352.5 2 352. 566 —0. 066 2 352.521 —0.021
SHI108 2476.5 2 476. 697 —0.197 2 476. 599 —0. 099
SHI109 2509 2 508. 868 0.132 2 508. 955 0. 045
SHI112 2531 2 530. 851 0. 149 2 526. 757 4,243
SHI113 2504 2 504. 066 —0. 066 2 507. 254 —3.254
SHI114 2 581 2 580. 734 0. 266 2 573.227 7.773
SHI115 2442.5 2 442,558 —0.058 2443, 204 —0. 704
SHI116 2 457 2 457.018 —0.018 2 457. 836 —0. 836
SHI117 2435 2 435,077 —0. 077 2 438. 457 —3. 457
SHI118 2502.5 2502. 427 0.073 2 494, 146 8. 354
SHI119 2458 2 457,978 0.022 2 451. 831 6. 169
SHI120 2510 2 510. 002 —0.002 2 505. 589 4.411
SHI121 2504. 5 2 504. 559 —0. 059 2 504. 821 —0. 321
SHI122 2430 2 430. 004 —0. 004 2427.783 2. 217
SN31 2659 2 651. 280 7.720 2 651. 086 7.914
:@ 20 ;® 9
, s 1 9
(JIoo4. JI007., SN3, SN22, SN21. SHI106, ,
SHI107 .SHI108  SHI109) , s
11 ; 2
12 ( JI004, JI007, SN3, SN22. SN21. 5
SHI106, SHI107, SHI108, SHI109, SHI112,
SHI113 SHI114). 3 15 .4 18 1)) ,
. 5 20 (J1004.J1007 .SN3,SN22.SN21 . ,
SHI106, SHI107, SHI108, SHI109, SHI112, ,
SHI113, SHI114., SHI115, SHI116, SHI117. , (CX0-CX3)
SHI118 .SHI119.SHI120.SHI121  SHI122) ,
8 0 L(2) ,
2 b
8b 9 CX3 ,
’ 20 CX3 L(3)
( 8&) ’ )
1 b
’ 20 ’ 0.33%.,
O. 27 m; 9 ’
9. 35 m, 0. 33%. ;



484 —

34

References

Al-Chalabi, M. , 1973. Series approximation in velocity and
traveltime computations. Geophysical Prospecting , 21
(4):783—"795.

Causse, E. , Haugen. G. V. , Rommel, B. , et al. , 2000. Large
offset approximation to seismic reflection traveltimes.
Geophysical Prospecting ,48(4) :763—778.

Chen,C. R. , Zhou, X. X. ,1999. An inversion method of in-
tercal velocity. Computing Techniques for Geophysical
and Geochemical Exploration, 21 (3): 212 — 215 (in
Chinese with English abstract).

Cook, E. E. , Taner, M. T. ,1969. Velocity spectra and their
use in stratigraphic and lithologic differentiation. Geo-
physical Prospecting ,17(4) ;433—448.

Dix, C. H., 1955. Seismic velocity from surface measure-
ment. Geophysics,20:68.

Duan. Y. Q. .Wang. Y. C. ,Qin, T. , et al. . 2007. Application
of reservoir seismic inversion at Damintun sag in Liaohe
oilfield. Earth Science—Journal of China University
of Geosciences ,32(4) :554—558 (in Chinese with Eng-
lish abstract).

Garotta. R. , Michon, D. , 1967. Continuous analysis of the
velocity function and the move out corrections. Geo-
physical Prospecting ,15(4) :584—597.

Hong,T. Y. ,Cai,X. Y. ,He,Z L. ,et al. ,2006. Unconformi-
ty features of Cretaceous bottom in the back-land of
Junggar basin. Xinjiang Geology ,24(3) :229—233 (in
Chinese with English abstract).

Ji,Y. L., Zhang, S. Q. , 1996. The sequence stratigraphy of
continental fault depression of lake basin. Petroleum In-
dustry Press,Beijing (in Chinese).

Jia,Z. Y, Cai, Z. X., 1997. Sequence and cycle. Earth Sci-
ence—Journal of China University of Geosciences, 22
(5):449—455 (in Chinese with English abstract).

Kuang.L.C. ,Lii, H. T. ,Qi, X. F. , et al. , 2005. Exploration
and targets for lithologic reservoirs in Junggar basin,
NW China. Petroleum Exploration and Development ,
32(6):32—37,65 (in Chinese with English abstract).

Li,S. T. ,Pan,Y. L. ,Lu, Y. C. ,et al. ,2002. Key technology
of prospecting and exploration of subtle traps in lacus-
trine fault basins: Sequence stratigraphic researches on
the basis of high resolution seismic survey. Earth Sci-
ence—Journal of China University of Geosciences , 27
(5):592—598 (in Chinese with English abstract).

Li,X. L., Liu, W. L. ,Ma, T. , et al. , 1997. Seismic velocity
study in Yingmaili area of Tarim basin. Oil Geophysical
Prospecting, 32 (Suppl. ): 75 — 85 (in Chinese with
English abstract).

Liao, Y. T. ,Zhang,S. M. , Xia, P. Y. , et al. , 2005. Sequence
stratigraphy of Es; member in Wendong district, Dong-
pu depression. Earth Science—Journal of China Uni-
versity of Geosciences, 30 (2):133 — 139 (in Chinese
with English abstract).

Ling,Y. ,Liu,D. G. , Huang, G. R. , et al. , 2006. The study
on sedimentary facies of Toutunhe Formation in Shinan
area. Xinjiang Oil and Gas,2(2):19— 22 (in Chinese
with English abstract).

Liu,C. Y. , Wang, C. X. , Zhao, B. . et al. , 2003. Interval ve-
locity scan for model building using CFP technology.
Geophysical Prospecting for Petroleum ,42(3) ;294 —
297 (in Chinese with English abstract).

Ma,T. , Yan, Y. S., Liu, W. L. , et al. , 1996. Determination
of velocity field in the Tarim basin and its application.
Oil Geophysical Prospecting ,31(3):382—393 (in Chi-
nese with English abstract).

Sun, C. , Martinez, R. , 2002. Amplitude preserving 3D pre-
stack Kirchhoff time migration for V (z) and VTI
media. SEG Ex panded Abstracts ,21:1224—1227.

Taner, M. T. , Al-Chalabi, M. , 2005. A new travel time esti-
mation method for horizontal strata. SEG Expanded
Abstracts ,2273—2276.

Taner, M. T. , Koehler, F. , 1969. Velocity spectra—NDigital
computer derivation applications of velocity functions.
Geophysics,34(6) :859—881.

Vail,P. R. , 1988. Seismic stratigraphy interpretation proce-
dure. AAPG Studies in Geology,27:1—10.

Vail, P. R. , Mitchum,R. M. , Thompson, S. [ll. ,1977. Global
cycles of relative changes of sea level. AAPG Memoir,
26:51—212.

Wang,J. H. , Wang, H. , Zhao, Z. X. , et al. , 2003. Sequence
stratigraphy in paleogeomorphy analysis: An example
from Tahe oilfield. Earth Science—Journal of China
University of Geosciences,28(4) :425—430 (in Chinese
with English abstract).

Wang.,S. H. ,Liu,H. S. ,Zhang, Y. Y. ,et al. ,2004. Research
on variable-velocity structure mapping and its applica-
tion. Journal of Ocean University of China ,34(1) ;139
—146 (in Chinese with English abstract).

Wei,W. B. , Ye,G. F. ,Jin,S. ,et al. ,2007. Three dimension-
al P-wave velocity structure of the crust of North Chi-
na. Earth Science—Journal of China University of
Geosciences ,32(4) : 441—452 (in Chinese with English
abstract).

Xin,K. F. , Wang, H. Z. ,Ma, Z. T. , et al. , 2005. Interactive
velocity analysis on CFP gathers. Oil Geophysical Pros-
pecting ,40(4) :386—390,399 (in Chinese with English



3 485
abstract). . — ,27(5):592 —
Xu, H. D. ,1993. The principle and methodology of sequence 598.
stratigraphy. Petroleum Industry Press, Beijing (in Chi- s , ,  »1997.
nese). ,32( ):75—85
Yuan,]. J. , 2006. Application of layer-cake method to make R , , 2005
structure map and geological base. Geophysical Pros- — ,30
pecting for Petroleum,45(3) ;285 — 289 (in Chinese (2):133—139.
with English abstract). R , . ,2006.
Zhu,X. M. , 2000. The sequence stratigraphy. Petroleum In- ,2(2):19—22.
dustry Press,Dongying (in Chinese). R s ,  ,2003. CFP
,42(3) :294—297.
s s ,  ,1996.
s ,1999. ,31(3):382—393.
,21(3):212—215. s s » +2003.
) , »  »2007. — 5 28(4):425 —
— ,32 430.
(4) :554—7558. , . 22004,
s s . »2006. ,34(1) :139—146.
,24(3):229—233. ’ .. 22007 p
) »1996. — ,32(4) . 441 —
. 452.
, ,1997. . — ; ) . ,2005. CFP
,22(5) :449—455. ,40(4) :386—390,399.
. , . 2005, - 1993.
,32(6) :32—37,65. +2006.
) ) . 52002, ,45(3) :285—289.

,2000.



