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Tab.1 High— precision 3D seismic acquisition parameters in Tahe area
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Fig. 1 Original single shot record and frequency analysis of Ordovician

stratigraphy in the western slope of Tahe
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Fig. 2 Pieces—tied prestack depth migration profile and frequency analysis

of Ordovician stratigraphy in western Tahe
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Fig. 3 Typical karst cave model in Tahe area
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Fig. 6 High— precision 3D post— stack migration profiles of different coverage times in Tahe 6—7 area
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Tab. 2 Seismic wave absorption and attenuation of different layers in Tahe area
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Fig. 8 The absorption attenuation of each frequency
band of Ordovician T74

reflection in Tahe area
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Research on optimization strategy of seismic acquisition

for fractured — cavity bodies in Tahe area

PENG Daiping' , DENG Guangxiao®, WANG Zhen*, HUANG Peng', XIAO Yunfei'
(1. Sinopec Geophysical Research Institute, Nanjing 211103, China;
2. Exploration and Development Research Institute, Northwest Oilfield Branch, SINOPEC, Urumgi 830011, China)

Abstract; With the in—depth development of Tahe Oilfield, high— precision 3D seismic data can no longer fully meet the
needs, and it faces problems such as difficulty in predicting small— scale fractured cavities and difficulty in describing the struc-
ture, connectivity, and remaining oil of large—scale fracture—cave bodies. In this paper, the optimization strategy of seismic
acquisition for small—scale fractured cavities is studied by starting from the problems faced by the current seismic development
in the Tahe area, and combining with the seismic geological conditions in the Tahe area, the high— precision 3D acquisition
method and application effect, and the analysis of the critical factors of seismic acquisition that affect the imaging of fractured—
cavity bodies. It is believed that the most crucial factor affecting the imaging of small—scale fracture— cave bodies in the Tahe
area is the signal—to—noise ratio of seismic data. Therefore, the most effective means to improve the signal —to— noise ratio is
to increase the coverage times. Secondly, to provide the data basis for diffraction wave imaging. it is necessary to record and
protect the diffraction of the fractured cavities, reduce the acquisition bin to record the diffraction wave field more fully, and re-
duce the geophone combination to protect the diffraction wave field better. To improve the description accuracy of fracture—
cavity structure and connectivity, further expanding the influential frequency band of seismic data is necessary. There is a parti-
cular space for expanding the frequency band because the seismic excitation and reception conditions are good in the Tahe area.
On the one hand, low— frequency geophones are used to record low—frequency information better and protect low— frequency
information during noise suppression to expand effective low—{requency and improve the octave of seismic data. On the other
hand, high stacking times further suppress the high— frequency random noise to highlight the adequate reflection and expand
the effective high frequency. Using the above optimization strategy. a seismic acquisition experiment was carried out in the
Tahe area, and the imaging accuracy of small—scale fracture—cave bodies was significantly improved.

Keywords: cave body; signal—to—noise ratio; combination of geophones; low—frequency geophone; death frequency



