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1. Introduction  

A small islands country with little resources, this has been an image of our country 
Japan. As for energy resources, oil, coal and natural gas are mostly imported from abroad 
today. So, Japanese society would be thrown into disorder in case of cutoff from those 
supplies. However, methane hydrate (MH) is now changing the image of this country to 
another one. MH is a clathrate given by combining methane and water. It has been 
clarified for the last few decades that there are probable MH deposits in the deep sea 
around Japan islands. We estimated that the amount of the MH resources is 
approximately a hundred times larger than the recent annual consumption of natural gas 
in this country. Thus, MH is now promising as new energy resources in Japan.  
 
2. Methane hydrate  

MH is a substance like ice or sorbet due to its appearance which is stable at high 
pressure and low temperature. MH is also called “flaming ice” because it contains 
flammable methane. When MH burns, methane in clathrates gets oxidized and there 
remains water after burning. Due to the nature of the phase change, natural MH exists in 
underground in the deep sea and in permafrost regions. In Japan, it is known that MH is 
located underground in the continental slope at the water depth generally greater than 
500 m.  

The MH contains very large volume of methane in the structure. If the crystal is 
dissolved, the volume of methane gas to be discharged is about 170 times larger than that 
of the frozen state. Methane has the simplest molecular structure among fossil fuel, so it 
emits the lowest volume of carbon dioxide when creating the same quantity of energy. The 
amount of the carbon dioxide discharged by methane is reduced 30 percent as compared 
with oil, and 45 percent as compared with coal. Thus, methane in MH is recognized as the 
most environment-friendly fossil fuel.  
 
3. Exploration of methane hydrate (Reflectional seismic survey) 

In investigation of MH below the deep seafloor, reflectional seismic survey which is 
one of geophysical researches is the most efficient method to evaluate the wide-spread 
distribution of the MH. In the seismic survey in the ocean, air-guns and hydrophones 
installed in a research vessel are applied. An artificial seismic wave that the air-guns 
generate travels down toward the seafloor, reflects in geological formations below the 
seafloor, and comes back to the hydrophones along a streamer cable towed by the 

 



 

 

research vessel. Successively, receiving and processing the recorded waves presents a 
reflectional seismic cross-section of geologic structure. Reflection of seismic waves 
corresponds to transition points of acoustic impedance (given by density x wave velocity). 
So, generally a seismic cross-section shows geometry of strata and faults under the 
ground. When MH exists in the survey area, another reflection, so called “bottom 
simulating reflector (BSR)”, occurs at the depth around the bottom of MH stability zone. 
The BSR appears basically parallel to the seafloor and is considered to be a transition of 
acoustic impedance created by the MH deposits and/or trapped natural gas just below the 
MH-bearing zone. Accordingly, the BSR can be used to find an area of distribution of MH 
and the bottom of the being zone.  

By the seismic method, the MH-bearing zone can be detected as a high velocity 
domain or amplitude anomalies. By interpretation of geologic structure on the seismic 
cross-sections, it can be considered that the occurrence of BSR and the distribution of 
MH-bearing zone are related to geologic structure and topography. This implies that the 
geometry has strong implication with fluid migration and formation of MH.  
 
4. Development of methane hydrate resources 

In 2000, the Ministry of Economy, Trade and Industry in Japan declared national 
project for development of the MH resources. The methane hydrate research consortium, 
“MH21”, was established in 2001, being organized by AIST, JOGMEC and many other 
organizations from Japanese business, academic and governmental circles. Since then, 
the “MH 21” has carried out exploration of resources, development of production method, 
and assessment of environment as the three main themes of the project. Especially, 2-D 
and 3-D seismic surveys, on-land and offshore exploration wells, and various analyses in 
labs which were all performed so far have contributed to evaluation of the MH resources 
around Japan. In 2008, the ministry announced that there are approximately 40 TCF (1.1 
x 1012 m3) of MH resources in the eastern Nankai Trough exploration area as a result of 
the exploration of resources. For the final accomplishment of the project, we work on 
exploring the MH along with other researches in the “MH21”.  
 
Conclusion  

MH is expected as one of environmentally friendly energy resources in the future. It 
has been understood that probable MH exists in the deep sea around Japan. By using the 
seismic method, it is possible to reveal the distribution of the MH and the relation 
between the MH deposits and geologic structure. Japan is enforcing the development of 
MH resources in the national research consortium, “MH21”. 
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