Report on the UK Gas Hydrate Conference & associated Workshop held in the UK in March 2004

By:  Nicholas Langhorne, Associate Director, US Office of Naval Research Global

        Christian Berndt, Southampton Oceanography Centre

1. The Gas Hydrates Conference - In conjunction with Oceanology International 04 held at ExCel London on 18 March 2004

For the first time, at the instigation of Nicholas Langhorne (US Office of Naval Research Global, London), Oceanology International held a one day conference on Gas Hydrates.  This provided the opportunity for international scientists, government policy makers and oil company representatives to be brought up to date on some of the current research activities, to exchange ideas and develop collaborations.  

Awareness of gas hydrates is currently of particular importance as many governments are assessing energy requirements for the future, as well as eco-friendly means of obtaining necessary resources.  Consideration needs to be given to the potential for exploiting methane hydrates and the sequestration of carbon dioxide in order to assess the part that they may play in the complex mix of energy requirements in the future.  Furthermore, their impact on climate change and influence on very large-scale submarine landslides requires serious consideration.

A robust presentation explaining the energy potential for methane hydrates was given by Bhakta Rath (NRL Washington) in his key-note presentation.  This theme was further developed by Stephen Masutani (Hawaii).  Saraf El Din (Alexandria University, Egypt) briefed the delegates on the potential reserves off the Nile delta, which were being discovered by oil companies as a by-product of their exploration and development of oil fields in the area.  Toru SATO (University of Tokyo, Japan) explained current research in Japan on carbon dioxide sequestration as a means of disposing of harmful greenhouse gases. 

Presentations on specific technologies supporting off-shore research were given by Joe Gettrust (NRL Stennis) who continues to use and develop the Deep Towed Acoustics/Geophysics System (DTAGS), Tim Francis (Geotek Ltd) on on-going development of coring systems for obtaining and retaining deep ocean core samples under pressure, and Simone Medonos (OHM Ltd) electrical resistivity techniques.  Results of comprehensive studies in the Black Sea with emphasis on gas escape were presented by Jens Greinert (IFM-Geomar, Germany).  The importance of pore water and fluid flow was explained by Christian Berndt (Southampton Oceanography Centre).  An introduction to the considerable expertise, at the British Geological Survey, on the understanding of slope stability and seismic hazard assessment 
 on continental margins was presented by Peter Jackson. 

Shyam Chand discussed the importance of sediment structure and composition on the mode of hydrate formation and the degree of saturation, with Ocean Bottom Seismometers being used to determine acoustic velocities and attenuation.  Mike Lovell (Leicester University) reiterated the benefits of carbon dioxide sequestration and also its advantages for re-pressurising dwindling oil and gas deposits.  He went on to explain his pioneering work on cryo-SEM imaging of laboratory formed hydrates, and collaborative research being conducted by Bahman Tohodi (Herriot-Watt University).
The final presentation by Alex Hunt (Total plc) gave a commercial view of methane hydrates as an energy source of the future.  Though oil companies are keen that research should continue, it is fully accepted that the time for serious consideration of commercial exploitation has not arrived.  Market forces determined by supply, demand and price structure are not ready for the introduction of new forms of hydrocarbons, but this does not mean that they will not have their place in the future. 

2. Gas Hydrate Workshop held at Southampton Oceanography Centre (SOC) on 22 March 2004

With financial support from ONRG under the Conference Support program (CSP)

Taking advantage of international scientists being in the UK for Oceanology International 04, a Workshop was arranged at SOC to ‘showcase’ UK expertise in gas hydrate research and to review the potential for international collaboration.

A tour of relevant gas hydrate research facilities took place for the delegates at Southampton Oceanography Centre and Southampton University during the morning.  Facilities and equipment visited included:

· The new developed remotely operated vehicle ISIS that can dive to 6000 m water depth and take samples

· The TOBI high-resolution side scan sonar system

· Autonomous underwater vehicle AUTOSUB

· The Ocean Bottom Seismometer (OBS) development laboratory

(Technical specifications are given in Appendix C)

Angus Best and Jeff Priest presented the resonant column at the university's main campus; demonstrating how it can be used to measure the acoustic properties of hydrated sand samples including P- and S-wave velocities and attenuations. 

Xxxxxx demonstrated the synthesis of gas hydrate formation using the high pressure and low temperature experimental facilities at the University.  The different methods of introducing methane gas (or CO2) into wet sediment mixtures was discussed in detail.

During the afternoon, Christian Berndt gave an overview of gas hydrate research in the UK, with particular reference to that be conducted at SOC.  He outlined the types of equipment and methods available and which could be brought into international collaborative programmes.  UK expertise was reiterated by Bahman Tohidi who gave an overview on the activities at the Heriot Watt University's Centre for Gas Hydrate Research 
 and the development and use of their hydrate equilibrium rigs which are used for kinetic studies, phase boundary and compositional measurements and the visualisation of hydrate formation.  Peter Jackson, from British Geological Survey, gave emphasis to the departments work on geohazard modelling and prediction in conjunction with Mike Lovell at the University of Leicester.  Graham Westbrook (Birmingham University) presented the initial results of the European Hydratech project, which made considerable use of OBS systems and the measurement of pressure and shear wave velocities, leading to quantitative assessment of hydrate concentrations.  This programme, under EU funding, is due to finishing during 2004.  Jörg Bialas (IFM-Geomar in Kiel) introduced two new methods of seismic imaging of gas hydrates and a talk by Sharaf El Din reiterated the difficulties that face gas hydrate researchers in Egypt.

The final session was devoted to a plenary discussion on the future of gas hydrate research and the potential to develop closer international collaboration, particularly between the US and Europe.  Bhatka Rath (NRL Washington) strongly emphasized the necessity of research leading to a new energy source for the future and the belief that gas hydrates can be part of the solution.  This contrasted with Jörg Bialas who presented the German Government’s view that gas hydrates are part of the environmental dangers facing us and that methane hydrates, in particular, are a potentially devastating source of the greenhouse gas.  The German Government is reluctance to fund research applied to hydrate extraction. This attitude was, to some extent, supported by the UK delegates who considered that the emphasis of the research requirement is directed towards geohazards, climate change and the understanding of chemosynthetic communities.  Graham Westbrook outlined the need for an interdisciplinary approach due to the major gap between climate researchers and paleoceanographers.  The former tending to ignore gas hydrates as a climate agent and the latter strongly believing that some warm periods during the Earth's climate were linked to gas hydrates. This gap has to be bridged if the wide-ranging importance of gas hydrate research is to be appreciated and receive necessary funding.  Further research is needed on the implications of gas hydrates for submarine slope stability and its potential for releasing major amounts of methane. This question obviously gets more important as petroleum industry is moving into deeper waters. 

Further discussion took place on the benefits of international scientists sharing research cruises, using the current series of cruises off Chile as a case study.   Clearly there are cost benefits, but it was considered that further gains would be achieved if there was a top-down approach in that PIs would working towards common objectives (science plan) with a defined roadmap, as opposed to working as individuals.  For this to happen, a consortia as proposed by DOE, would be beneficial.  Within this consortia, it would be essential to have a well respected advisory committee, who would define the objectives, assess the means of achieving the objectives, and coordinate the appropriate PIs to work collectively on the requirements.

Tim Francis suggested that IODP should be used as a vehicle to promote gas hydrate research. Steve Masutani would follow up with DOE (Edie Alison) and keep interested parties informed.  

Though the workshop concluded that it is necessary to integrate the gas hydrate research community to a greater extent in order to achieve public awareness and funding, the means of doing so was not obvious.  The setting up of an international consortia would be welcomed and this consortia would have a key role in interacting with international funding organisations (eg: the EU Framework 6, NSF, DOE, NERC, DTI, and other national civil and defence funding organisations) and ensuring that the research interests of the different research organisations, in different countries, were given due consideration and the opportunities to participate.

Appendix A

Presentations (with hyperlinks for abstracts) and contact details for 

the Gas Hydrates Conference

Oceanology International 04, ExCel London on 18 March 2004

Energy Resources - Current Use And Future Needs (Energy Crisis: Fact or Fiction?)
Bhakta Rath, Associate Director Research, NRL, USA

rath@UTOPIA.NRL.NAVY.MIL
Gas Hydrate Prospecting: The Future for Energy, Simone Medonos, Geoscientist, OHM Ltd (Offshore Hydrocarbon Mapping)

simonemendonos@yahoo.co.uk
Energy & Environmental Implications of Marine Methane Hydrates,
Stephen Masutani, Ph.D., P.E., Hawaii Natural Energy 

stephenm@hawaii.edu
The New Strategy for Methane Hydrates in Egypt as a Source of Energy Sharaf ElDin, Alexandria University, Egypt

ecosalex@yahoo.com
High Resolution Seismic Investigations of the Properties of Hydrate Sediments, Joe Gettrust, Senior Geophysicist, Naval Research Laboratory, USA

Gettrust@nrlssc.navy.mil
Progress in Pressure Coring, Tim Francis, Marine Projects Director, Geotek Ltd, UK

Tim@geotek.co.uk
High Intensity Methane Seeps in the Black Sea: Hydroacoustic Manifestations, Jens Greinert, Researcher, GEOMAR Research Center for marine Geosciences, Germany

jgreinert@geomar.de
Slope Stability Issues in Hydrate Bearing Sediments under Seismic Loading, Dr Peter Jackson, British Geological Survey (Keyworth, Notts) UK

pdj@bgs.ac.uk
Gas Hydrates as Part of the Fluid Flow System in Continental Margins, Christian Berndt, Senior Geophysicist, Southampton Oceanography Centre, UK

cbe@soc.soton.ac.uk
Gas hydrate quantification FROM PHYSICAL PROPERTIES OF SEDIMENTS-AN EFFECTIVE MEDIUM APPROACH, Shyam Chand and Tim A. Minshull, Southampton Oceanography Centre (SOC), European Way, Southampton, UK - SO14 3ZH 

chand@soc.soton.ac.uk
High Resolution Laboratory Imaging of CO2 Hydrate, Mike Lovell, Professor of Petrophysics, University of Leicester, UK

mtl@leicester.ac.uk
Numerical Prediction of Biological Impact in Direct Injection of Carbon Dioxide in the Ocean, Toru SATO, Associate Professor, University of Tokyo, Japan

sato@triton.naoe.t.u-tokyo.ac.jp
Commercialisation Challenges, Alex Hunt, Total PLC, UK 

Alex.HUNT@total.com
 

Appendix B

Participants at the Gas hydrate Workshop at SOC on 22 March 2004

Nicholas Langhorne
ONRG London

nlanghorne@onrifo.navy.mil

Christian Berndt

SOC



cbe@soc.soton.ac.uk

Tim Minshull 

SOC



tmin@soc.soton.ac.uk

Angus Best 

SOC



aib@soc.soton.ac.uk

Chris German

SOC



cge@soc.soton.ac.uk

Shyam Chand 

SOC



chand@soc.soton.ac.uk

Peter Miles 

SOC



prm@soc.soton.ac.uk

Jeff Priest 

SOC



j.a.priest@soton.ac.uk

John Rees

BGS



jgre@bgs.ac.uk

Peter Jackson 

BGS



pdj@bgs.ac.uk

Bhatka Rath

NRL, US


rath@utopia.nrl.navy.mil

Joe Gettrust

NRL, US


gettrust@nrlssc.navy.mil

Steve Masutani

Hawaii


stephenm@hawaii.edu

Jose Vazquez

ONRG Chile


vazquej@onr.navy.mil

Sharaf El Din

Alexandra, Egypt 

ecosalex@yahoo.com

Joerg Bialas
`
Geomar, Kiel, Germany
jbialas@ifm-geomar.de

T Francis


Geotek Ltd


tim@geotek.co.uk

Bahman Tohidi 

Heriot Watt UV

bahman.tohidi@pet.hw.ac.uk

Graham Westbrook 
Birmingham UV

g.k.westbrook@bham.ac.uk

Zoheir Sabeur

BTM Cordah Ltd

zoheir.sabeur@bmtcordah.com

Ian Gallett

SUT



ian.gallett@sut.org

�  See also:  Seabed and Shallow Section Marine Geoscince Conference, 24 – 26 February 2004, the Geological Society, London, UK


� http://www.pet.hw.ac.uk/research/hydrate/index.html





