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Fig. 1 The location of seismic line in the Ross Sea
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Fig. 2 Towing cable state of marine seismic exploration
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Table 1 Acquisition parameters for marine seismic exploration
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Fig. 3 Conventional geometry based on linear hypothesis
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Fig. 4 Shot time interval (a), ship speed (b) and shot interval (c) curve of source point number
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points and the shot points
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Fig. 6 Common reflection point trajectory (a) and the stacking fold (b) of the geometry defined by linear hypothesis
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Fig. 7 Common reflection point trajectory (a) and the stacking fold (b) of the geometry based on navigation data
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The application of geometric re-definition and sinking depth correction to
the marine multi-channel short-array seismic reflection data

Zhang Sheng', Gao Jinyao', Ding Weifeng', Shen Zhongyan', Diao Yunyun'

(1. Key Laboratory of Submarine Geosciences, Second Institute of Oceanography, Ministry of Natural Resources, Hangzhou 310012, China)

Abstract: Although the length of short array multi-channel streamers is limited,the absence of equipment for posi-
tioning and depth fixing, e.g., birds, magnetic compass, tail mark, etc., will bring some problems, such as inaccur-
ate seismic geometric definition, to the subsequent procedure of data processing. In addition, different sinking
depths without correction of depth fixing at different receiving sections along the short towing cable will destroy
the relationship of the theoretical hyperbolic curve between time and distance. As to the short-array multi-channel
seismic reflection data, therefore, we utilize the surveying navigation data to calculate the real shot track points,
and then the interpolation algorithm weighted with inverse ratio of distance is employed to estimate the trajectory
coordinates of the receiving points, which aids in obtaining the authentic geometric parameters of the total array. In
order to resolve the distortion of time-distance curve caused by inconsistent depth of receiving cable, we calculate
the theoretical reflecting positions of common mid-point (CMP) with hyperbolic curve and gauge the static correc-
tion of receiving arrays with different sinking depths. Finally, distortions of the reflection event caused by the non-
uniform sinking depths of receiving array are eliminated by the fitting algorithm of static correction. The applica-
tion of above processing processes to the short-array seismic reflection data collected in the Ross Sea, West Antarc-
tica produces high-resolution stacked seismic reflection profiles, which provides great technical assistance for fol-

lowing work of geological interpretation.

Key words: short array multi-channels seismic reflection; geometry; sinking depth correction; stacked section



