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Summary and Assessment

A contract for the second year (Japanese FY 2002) of a collaboration on methane hydrate research between the Naval Research Laboratory (NRL) and the Advanced Institute of Science & Technology (AIST), Japan was signed on 3 February, 2003.  Under this contract NRL will receive research funds from AIST to conduct 14C isotope analysis of sediment samples taken from the Nankai Trough, Japan as part of geo-chemical research headed by AIST to better understand the origin of methane hydrate at that site.  

Further collaborations developed through shared field efforts at other methane hydrate sites. Two Japanese scientists were invited to participate in and contribute to methane hydrate research cruises around the US and Canada , one to Blake Ridge,  another to Cascadia Margin. Analysis was conducted on shared samples by both sides.  Further, two leading scientists from Japan will contribute to the research cruise off Chile to be made during March –April, 2003 together with NRL.  The broad range of site selection enables important comparisons to be made of the characteristics of the different sites.

 The 2nd International Workshop on Methane Hydrate R&D held in Washington DC further enhanced the opportunities for international cooperation.  NRL’s expertise and enthusiasm for collaboration together with ONRIFO’s support have enabled mutually beneficial collaborations to be realized. 

Preliminary discussions with Japan for follow-on collaborations have already started.

Collaboration Projects
Development of Collaboration between NRL and Japan 

Over the last two years a number of collaborations have developed between the Naval Research Laboratory (NRL) and Japanese scientists and organizations to better understand natural methane hydrate formations found in sediments along continental margins around the world.  Initially, contacts were pursued with the AIST in Hokkaido, but as the organization and functions of the Japanese Consortium became clear, the partnership was shifted to the methane hydrate exploration group, in view of its better match with NRL’s expertise.  Stronger interactions have ultimately developed with the Geo-chemical Exploration Group of AIST in Tsukuba.  
The focus of these collaborations has been to better understand the generation, structure, and stability of natural methane hydrate formations.  These contacts have led to methane hydrate field efforts shared between NRL and a number of Japanese scientists as 

described below.  Since a variety of different geological features exist at methane hydrate sites around the world, it is important to compare and contrast the characteristics of these different sites.  Thus, sharing of samples and results from different sites is important, and motivates the collaboration between NRL and Japan.  
AIST participation in Research Cruise on Blake Ridge

Dr. Manabu Tanahashi, Head of Fuel Resource Geology Group, AIST, and Leader of Geo-chemical Exploration Group, contributed to a research cruise on Blake Ridge in July 2002, which was sponsored by NRL.  Dr. Ken Grabowski of NRL hosted.  Piston cores were shared among the participants and a new DTAGS developed by Dr. Joe Gettrust was tested.  NRL has begun to use a new high-resolution deep-towed multi-channel seismology instrument to greatly improve images of the sediment structure associated with methane hydrate formations.  Dr. Tanahashi was particularly interested in this tool.

University of Tokyo participation in  Research Cruise on Cascadia Margin

In October 2002  a graduate student of  Prof. Ryo Matsumoto of the University of Tokyo, a science leader of the Japanese Consortium, contributed to a research cruise to Cascadia Margin, southwest of Vancouver, which was sponsored by NRL, with Canadian Geological Survey (CGS) and University of Victoria co-sponsorship.  During this cruise a seismic survey of the ocean floor and piston coring were conducted for analysis by the team.  Unexpected detailed structures were observed at the Cascadia Margin.  Samples were collected from sites precisely located relative to these structures Their analysis will greatly improve our understanding of the observed structure.  Dr. Rick Coffin of NRL participated in this cruise.

NRL Contract with AIST for 14C Analysis on Nankai Trough Samples

During December 2002 to January 2003 the Japanese Consortium had a research cruise to the Nankai Trough, where a large amount of methane hydrate is expected to exist, and where a seismic survey and geo-chemical exploration were conducted.  NRL scientists were invited to the cruise, but none were available. Sediment samples were obtained by a piston corer, and are to be analyzed by both Japanese and NRL scientists.

The AIST contracted with NRL for NRL to analyze the 14C isotope ratio compared to stable 12C in the surface sediments taken from the cores collected from the fore-arc basins of Nankai Trough. This analysis is to understand the origin of carbon in these sediments in relation to the origin of methane hydrate.  AIST considers that the NRL accelerator mass spectrometer capability is superior to anything available in Japan for this purpose. According to Dr. K. Grabowski of NRL, some of the detailed parameters to be studied in our collaboration include an examination of high flux conduits within a hydrate formation, and their impact on hydrate stability and sediment chemistry.  The study of carbon isotope distributions in various carbon pools, and chlorine, methane, sulfate and sulfide concentrations can help define the rate of methane production and consumption by various processes, and help explain the impact of high flux conduits on hydrate stability.  Much can be learned by both Japan and NRL through these collaborative efforts.

Japanese Participation in Chile Methane Hydrate Project

In response to a proposal of Dr. Coffin at our meeting in Tokyo, the afore-mentioned Japanese leading scientists, Prof. R. Matsumoto and Dr. M. Tanahashi, expressed interest in and will now contribute to a Chile research cruise during March –April, 2003, resulting in further development of our international collaboration. According to Prof. Matsumoto, gas hydrate in Chile occurs in a similar geologic setting as the Japan Trench subduction zone, but tectonically, the Chile Trench is quite different from the Japan Trench. A comparative study of Nankai and Chile should provide an opportunity to understand more about the nature, occurrence, and origin of marine gas hydrates. Chile Trench hydrate has not been well documented nor investigated thus far, compared with Nankai, Cascadia, or Blake Ridge. The planned project should bring a fruitful outcome.  Both Japanese scientists are especially interested in the DTAGS seismic survey.

2nd International Workshop on Methane Hydrates R&D

This workshop organized by Dr. R. Coffin of NRL and by Prof. S. Masutani of University of Hawaii, with the cooperation and support of ONRIFO, was held in October 2002 in Washington D.C.     
An overview by each participating nation was presented by US, Canada, Japan, UK, Norway, Russia, Chile, India and Egypt.  Technical sessions included Resource Characterization and Distribution; Biological Influence on Hydrate Formation, Stability, Content and Lattice Saturation; Kinetics of Hydrate Formation and Dissociation; Seabed Stability and Ecosystem Health; and Methane Storage and Shipping.  From Japan, 13 people attended including Prof. Tanaka, Chairman of the Research Consortium. In Japan, besides methane hydrate exploration and production research there is also an extensive effort to study methane transport in hydrate form for marginal off-shore gas fields and as an alternative to LNG carriers. This workshop greatly contributed to advancing an international network.

Future Plans

There will be a cruise for a geo-chemical survey at Nankai Trough during FY 2003, and discussions at AIST have begun to include NRL in the analysis of samples.  During FY 2003 Japan will conduct exploratory drillings at several tens of locations to estimate the methane hydrate potential and to obtain information for selection of the site of the offshore field production test planned during Phase 2 starting in 2007.

Through this collaboration NRL will better understand the potential of Nankai Trough as an energy source for Japan.
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