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Abstract : Methane gas hydrate studies have recently attracted attention due to their importance
for significant natural resource and the global tectonic and dynamic linkage of the Earth. Free gas
zone below a hydrate stability zone is also focused on a significant reservoir of natural gas.
Reflection seismic survey is a particularly important method to detect the base of gas hydrate
stability zone as a BSR (Bottom Simulating Reflector). Elastic wave simulations are carried out to
understand the acoustic nature of methane gas hydrate BSR in sediments. Two geological models
are presented, and have been used for computer simulations (forward modelings). According to
the results, BSRs are recognized quite well anywhere at the BSR potential boundaries, if low-
velocity zone is present just beneath the methane gas hydrate layer. BSR amplitude is strong
enough to be recognized in a seismic profile, but it should be paid due attention for the interpreta-

tion of the phase and amplitude of BSR. ‘Tuning effect’ is a significant factor modifying the

appearance of phase and amplitude information of BSR.
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Fig. 1 Geological models for elastic wave simulation. (1)
Massive hydrate layer model. (2) Pore space fill model.
(see text for explanation)
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Fig. 2 Result of elastic wave simulation for the geological model of Fig. 1 (1).
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Fig. 3 Result of elastic wave simulation for the geological model of Fig. 1 (2).
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Fig. 4 Some realistic processings are applied to the result of elastic wave simulation (Fig. 2).
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Fig. 5 Some realistic processings are applied to the result of elastic wave simulation (Fig. 3).
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Fig. 6 Zoom-in of BSRs of Figures 4 and 5. The amplitude of BSRs are shown in
blue (positive)-red (negative) color gradation.
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Fig. 7 BSR amplitudes (absolute values) in Fig. 6 are presented with the thickness of massive methane gas
hydrate layer and LVZ. Solid line shows the massive methane gas hydrate model. Dotted line shows the

pore space fill model.
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