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Fig.1 Principle of acoustic detection of strata
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Fig.8 Differences of reflection frequency between the shallow gases and the normal strata
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Fig.9 The acoustic blank in a time profile and the low-frequency abnormal in an instantaneous frequency profile
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Study on the Methods for Detection and Identification of
Sub-seabed Shallow Gases

YANG Xiao-di''?, MA Rui-min’, LUO Xiao-qiao'*, YAO Zhi-guang'*
(1. CNPC Research Institute of Engineering Technology , Tianjin 300450, China;
2. CNPC Key Laboratory of Marine Engineering , Tianjin 300450, China;
3. Drilling engineering division of Offshore Engineering Com pany Limited of CNPC, Tianjin 300450, China)

Abstract: Shallow gas aggregation in submarine strata may reduce the strength of the strata or form gas
cells with a high pressure, due to which the marine engineering constructions may possibly be endangered.
Therefore, it is of great significance to ascertain the distribution of sub-seabed shallow gases in the con-
struction areas. The acoustic waves could be the major approach for detecting the submarine shallow gases
because they can travel steadily for a long distance in the seawater. Due to their high porosity and small
density, the gas-bearing strata can cause the reduction of velocity and impedance of the acoustic waves and
make the high-frequency part of the acoustic waves be absorbed and attenuated seriously. In addition, at
the interface between the gas-bearing strata and the surrounding strata the acoustic waves can produce a
larger reflection coefficient, resulting in a strong wave reflection boundary. As a result, the top boundary
of the shallow gases often shows irregular strong reflections in the acoustic profiles, and below the top
boundary disorderly and blank reflections lacking of high-frequency components occur often. A shallow-
stratum profiling survey carried out surrounding an oil platform in the Bohai Bay indicates that there exist
lamellar aggregated shallow gases and parallel-shaped faults around the platform. The shallow gases have
no direct relations to the faults and they may probably source from the deep. Concerning their origin, pre-
vious geological and sampling data are needed for further analysis and judgement.

Key words: sub-seabed shallow gas; acoustic reflection characteristics; acoustic blank; phase reversal;
Frequency anomaly; oil platform
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