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Fig.2 Seismic profile along the underground rivers (a) and planar graph of amplitude attribute
of Ordovician buried hill in LG15-2 well area(b)
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Fig.3 Three dimensional forward velocity model ( a) and three dimensional geological model of underground river(b)
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Fig.4 Seismic profile of forward results(a) . (b)and planar map of amplitude attribute of forward results( c)
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Fig.5 Plan of underground river geological model and plan of amplitude, frequency and

phase attributes of forward seismic results
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Fig. 6 Geological model of underground river with different filling degree and seismic profile of forward modeling results
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Fig.7 Forward modeling of underground river model with the same height and

length variation and corresponding seismic attribute curve
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Seismic characteristics of the paleo-underground river system
in Ordovician carbonate paleo-buried hills in the western Lungu area

DAN Guang-Jian' ,ZHOU Cheng-Gang' , LIU Yun-Hong”, LI Xiang-Wen',ZHANG Liang-Liang',
ZHANG Ming' , WANG Chun-Yang'
(1. Korla Branch of GRI of BGP Inc. ,Korla 841000, China;2. BGP Inc. ,China National Petroleum Corporation ,Panjing 124010, China)

Abstract: Many karst fracture-vug reservoirs have been found in the Ordovician carbonate paleo-buried hills in the Lungu area,Tarim
Basin. Hydrocarbons are mainly enriched in these fracture-vug reservoirs, which are mainly related to the paleo-underground river system
in carbonate paleo-buried hills. The paleo-underground river system is well developed, especially in the western Lungu area. The frac-
ture-vug reservoirs related to the paleo-underground river system have strong longitudinal and lateral heterogeneity,and ascertaining the
seismic and geological characteristics of the paleo-underground river system in this area is the key to the efficient development of frac-
ture-vug reservoirs in this area. Based on the characteristics of modern karst underground rivers and the log and drilling data of this are-
a, this study established a geological model of underground rivers for forward modeling. The study results are as follows. The underground
river system developing under the tight limestone setting showed continuously linear strong reflections on the seismic profile. The seismic
amplitude decreased as the height and width of underground rivers decreased ,and higher seismic amplitude corresponded to larger un-
derground river caves and lower filling velocity. The amplitude can accurately characterize the horizontal range of the underground river
on the seismic profile. Meanwhile ,the frequency and phase can describe the outline of the underground river on the seismic profile, but
the outline described was larger than that of the real underground river. The main channels of the underground river system were prone
to be filled with mud. By contrast,the branch channels had a low filling probability and thus serve as the main areas for both the occur-
rence of underground river reservoirs and the hydrocarbon accumulation.

Key words: western Lungu area;forward modeling;carbonate rock ; paleo-underground river system
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