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Abstract: Methane hydrates are considered important in terms of their effect on 

global warming and as potential energy resources. Now, mainly the presence of a 

BSR and seismic velocity are used for estimation of methane hydrate concentration 

in the seismic reflection survey. But recent studies on seismic attenuation show 

that it can be used also to estimate methane hydrates concentration. In this study, 

we tried to estimate attenuation from 2D seismic reflection data acquired at Nankai 

Trough in Japan and analyzed attenuation properties in methane hydrate bearing 

sediments. Seismic attenuation estimated by QVO method in an offset range 

125~1,575m. We observed high attenuation in methane hydrate bearing sediments 

over BSR in a frequency range of 30-70Hz. Thus, this result demonstrates that 

seismic reflection wave within this frequency range are affected significantly by the 

existence of methane hydrate concentration zone.  

Keyword: methane hydrate, seismic attenuation, quality factor, Q versus offset 

method, Spectral ratio method 
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Fig. 1. Location Map of Nankai Trough 

 

 
Fig. 2. Seismic section across the MITI 

Nankai Trough Well(PSW1). BSR can be 

recognized around TWT 1.6s. 
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    (specific dissipation function )  .  

Q   inverse Q deconvolution      
(amplitude analysis)    ,      
 (Dasgupta and Clark, 1998). 
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(a)                                                        (b) 

Fig. 3. (a) Log spectral ratio and (b) Slope of log spectral ratio in the frequency 
range 30-70Hz, from sea bottom reflector to BSR (TWT 1266-1587ms) at 
CDP7800 
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(a)                                        (b)                          (c) 

Fig. 4. (a) Average attenuation( ) of 2CDPs (b) with hydrate saturation and 
(c) sonic velocities 
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(Matsushima, 2006).   1.3-1.4s  Q    
             

  (Lee, 2009).  
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