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Table 1 Physical properties and sound velocities in the strata of the borehole

Fo5 ZEIRIRE /m TRAW w/ % BAE/(N+cm ) ok b n/% c¢/(mes D
1 2.4 WE L 55 16.5 2.70 62 1506
2 3.3 i+ 29 18.9 2.71 46 1620
3 14.5 TR R B A 38 18.5 2.72 51 1588
4 16.7 I 40 b 26 19.3 2.69 45 1627

5 19.8 i J A b 26 19.7 2.70 43 1643
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Fig.3 The chaotic reflections in the amplitude Fig.4 Lineups pulling-down occurring in the amplitude
profile (surveying line 1), which are profile (surveying line 2), which is suspected to be caused
suspected as the shallow gas by shallow gas
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Fig.5 Phase chaotic region in the instantaneous Fig.6 Lineups pulling-down region in the instantaneous
phase profile (surveying line 1) phase profile (surveying line 2)
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Fig.9 The relatively poor quality factor region

in the quality factor profile (surveying line 1)

Fig.10  The relatively poor quality factor region

in the quality factor profile (surveying line 2)
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Fig.11 The Identification of shallow gas by using acoustic profiles
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Fig.12 Distribution characteristics of the shallow gas and the faults
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Research on Application of Seismic Attribute Analysis
in Identification of Subsea Shallow Gas
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Abstract: The accumulation of subsea shallow gas in the strata can reduce the strength of the sediments
and/or form high pressure gas bags, which can endanger the marine engineering constructions. It is, there-
fore, of great significance to identify the distribution of the subsea shallow gas in the working area. If the
sediments contain shallow gas, their physical mechanical properties could be changed and the acoustic
waves during the propagation could be transformed. The seismic attribute analysis can use multiple attrib-
ute parameters of the acoustic waves and perform the identification and analysis of the shallow gas from
multiple dimensions. In view of the acoustic stratigraphic profile data in the study area, four types of seis-
mic attributes, i.e. amplitude, instantaneous phase, instantaneous frequency and quality factor, are used
to identify and analyze the shallow gas. Based on the characteristics such as chaotic weak reflections, line-
ups widening, lineups pulling-down, high frequency missing, relatively poor quality factor, and so on, the
reflections of shallow gas are identified in the acoustic stratigraphic profiles. It is found that the subsea
shallow gas in the study area shows a column—like longitudinal distribution, is partially overlapped with
the faults and ends in the subsea surface clay layer. This gas may possibly be accumulated by migrating a-
long the faults from the deep part to the shallow part.

Key words: subsea shallow gas; acoustic stratigraphic profiles; seismic attributes; high frequency missing;
quality factor
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