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Rationale 
 
The world recognises Carbon Capture and Storage (CCS) as one of the most promising technologies to 
tackle global climate change and ensure energy security. Both the UK and Japan have conducted 
intensive research and development in this area and preparations are underway for commercial-scale 
full-chain demonstrations. The UK Department for Energy and Climate Change (DECC) launched a 
competition in 2007 for the UK’s first full-scale CCS demonstration. In 2009, they committed to build up 
to four demonstration plants and confirmed that any new combustion power station at or over 300 MW 
would have to be built Carbon Capture Ready (CCR). In Japan, the Ministry of Economy, Trade and 
Industry (METI) has provided industry with substantial support for feasibility studies for demonstration 
projects at two candidate sites since 2008. With both countries making good progress on large-scale 
CCS demonstrations, environmental impact assessment of carbon storage has become an increasingly 
important area of mutual interest.   
 
The British Embassy Tokyo has provided a number of opportunities for UK and Japanese stakeholders 
to exchange information and explore collaboration on CCS since 2008. In January 2009, the Embassy 
hosted a UK-Japan workshop focusing on the environmental impact assessment of carbon storage.  This 
is because assessment issues are critical to take forward demonstration plans and commercial plant 
deployment in the UK, Japan and globally. The successful workshop laid the foundations towards future 
collaboration and generated a number of tangible collaborations between the two nations. 
 
This workshop is designed for British and Japanese experts to build on a potential collaboration area 
identified in the previous workshop – CCS marine monitoring. Discussions in the workshop are also 
expected to contribute to Japanese experts’ involvement in the QICS (Quantifying and monitoring 
potential ecosystem impacts of geological carbon storage) project, funded by the UK’s Natural 
Environment Research Council (NERC). 
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Lecturer, Department of Mechanical Engineering 
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Heriot-Watt University 
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University of Plymouth 

6. Mr David Long 
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5. Professor Toru Sato 
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The University of Tokyo 

6. Dr Kiminori Shitashima 
Senior Research Scientist 
Environmental Science Research Laboratory 
Central Research Institute of Electric Power Industry (CRIEPI) 

7. Dr Masahiro Suzumura 
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Research Institute for Environmental Management Technology 
National Institute of Advanced Industrial Science and Technology 
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Programme – DAY 1 
 

Monday, 7 March 2011 
 

Time Schedule 

0905-0915 
0915-0925 

Registration 
Opening: Mr Ryozo Tanaka, Science and Innovation Section, British Embassy Tokyo 

 SESSION 1: Modelling 
Chaired by Dr Kiminori Shitashima 

0925-0955 
 
 
0955-1025 
 
 
 
1025-1155 
 

S1.1 
 
 
S1.2 
 
 
 
S1.3 
 

Dr Baixin Chen, Heriot-Watt University 
“Can we reasonably model the fate of leaked CO2 droplet/bubble in ocean?” 
 
Professor Toru Sato, The University of Tokyo 
“Numerical simulation of dispersion of volcanic CO2 seeping from seafloor by using a 
multi-scale ocean model” 
 
Dr Neil Burnside, The University of Edinburgh 
“CO2 leakage modelling: what have we learnt so far and where are the gaps?” 
 

1155-1115 Coffee Break 
 SESSION 2: Impact of Leaked Dioxide on Marine Ecosystem 

Chaired by Professor Ian Wright 
1115-1145 
 
 
 
1145-1215 
 
 
1215-1245 

S2.1 
 
 
 
S2.2 
 
 
S2.3 

Dr Jun Kita, MERI 
“Environmental Management of Offshore CCS – Development of EIA Methodology in 
Japan” 
 
Dr Mariagrazia Graziano, The University of Plymouth 
“Effects of ocean acidification on rocky shore communities” 
 
Dr Masahiro Suzumura, AIST 
“Potential Impacts of Ocean CO2 Sequestration on Marine Biogeochemical Cycles” 

1245-1345 Lunch 
 

 SESSION 2 Cont’d: Impact of Leaked Dioxide on Marine Ecosystem 
Chaired by Professor Ian Wright 

1345-1415 S2.4 
 
 

Dr Ralf Bublitz, University of Hull 
“Evaluating short & long-term impacts of CO2 leakage on marine organisms 
 

 SESSION 3: Monitoring 
Chaired by Professor Toru Sato 

1415-1445 
 
 
 
1445-1515 
 

S3.1 
 
 
 
S3.2 
 

Dr Jonathan Pearce, BGS 
“An overview of requirements and challenges for monitoring the geological storage of 
CO2s” 
 
Dr Nori Kyo, JAMSTEC 
“The latest result on deployment operation of long-term borehole monitoring system by 
CHIKYU” 
 

1515-1535 Coffee Break 
 SESSION 3 Cont’d: Monitoring 

Chaired by Professor Toru Sato 
1535-1605 
 
 
1605-1635 
 

S3.3 
 
 
S3.4 
 
 

Mr David Long, BGS 
“Monitoring the shallow section in CCS studies” 
 
Dr Yasuo Furushima, JAMSTEC 
“An overview of research in the Taketomi Submarine Hot Springs of the Southern part 
of Yaeyama Archipelago, Japan” 

1635-1645 
1700-1900 

Closing 
Networking Reception 
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Programme - DAY 2 
 

Tuesday, 8 March 2011 
 

Time Schedule 

0915-0925 Arrival 
  
 SESSION 3 Cont’d: Monitoring  

Chaired by Dr Jonathan Pearce 
0925-0955 
 

S3.5 Dr Giorgio Caramanna, The University of Nottingham 
“Monitoring natural release of CO2 as model for sub-seabed CO2 storage seepage” 
 

0955-1025 
 

S3.6 Mr Koichi Goto, The General Environmental Technos Co., Ltd. 
“Monitoring Study of Japan on CO2 Leakage from Offshore CCS” 
 

1025-1105 S3.7 Dr Ian Wright, National Oceanography Centre 
“The ECO2 and QICS projects, and development of CO2 storage monitoring 
technologies” 
 

1105-1120 Coffee Break 
 

 SESSION 4: Introduction and Discussion on Monitoring Data obtained at Taketomi 
Chaired by Professor Toru Sato 

1120-1200 
 
 
 
1200-1300 
 

S4.1 
 
 
 

Dr Kiminori Shitashima, CRIEPI 
“Natural analogue of low pH/high CO2 environment in the ocean at the Taketomi shallow 
hydrothermal systems” 
 
Discussion 
 

1300-1400 Lunch 
 

 SESSION 5: Discussion on Potential Collaboration 
Chaired by Professor Ian Wright 

1400-1500 
 
1500-1520 
 
1520-1530 
 

 
 
 

Discussion 
 
Wrap-up 
 
Closing & Photo Taking 
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Session 1 – Talk 1: 
 

Dr Baixin Chen 
 

Lecturer in the Department of Mechanical Engineering 
School of Engineering and Physical Sciences 
Heriot-Watt University, Edinburgh EH14 4AS 

Tel: 0131 451 4305, Fax: 0131 451 3129 
E-mail: B.Chen@hw.ac.uk 

 
 

Presentation Title 
Can we reasonably model the fate of leaked CO2 droplet/bubble in ocean?  
 
Abstract 
A set of numerical model of an individual CO2 droplet/bubble dissolution and movement in seawater, 
excluding the phase change (liquid to gas), was developed to simulate the fate of CO2 droplets leaked from 
seabed naturally or released artificially from a fixed port or a moving ship. The model consists of a solubility 
sub-model of CO2 liquid, hydrate and gas in seawater, a CO2 liquid droplet/bubble dissolution rate sub-model, 
a CO2 droplet/bubble rising velocity sub-model, and a physicochemical property sub-model of CO2 seawater 
system, e.g., CO2 diffusivity, viscosity, density, and interface tension.  
Developed model is tested in comparison with available Lab and field observations.  It is found that the model 
can reasonably predicted the dynamics of CO2 dissolution and dispersion that are leaked from Deep Ocean, 
at the regime of CO2 hydrate and seawater interface in a phase diagram. Both the Lab. and filed data at this 
regime are available and used. It has been noted that most models for CO2 bubble dissolution were 
developed during 1960 – 1970, especially for relative large-size bubble which is more flow behaviour 
dependence and experiences the deformation.  Few data observed from leaked sits are available, which are 
requested for modelling calibration. It seems from the modeling case test that the adopted models are capable 
to simulate the field observation reasonably.       
At depth about 310-330m (depending on temperature) leaked CO2 experiences a phase change from liquid to 
gas. This behaviour was observed successfully by using ROV in a field experiment carried out in Monterey 
Bay. Preliminary analysis on the data shows that the breakup mechanism follows Rayleigh-Taylor instability 
theory. It is obvious that more theoretical and modeling works are expected to carry out for describing this 
phenomenon, especially for predicting the bubble size and bubble number broke up from liquid droplet.      
 
 
Short CV 
 
Research Activities 
For the past ten years, Dr. Chen has been working in the area of CO2 Capture and Storage (CCS), especially 
on the topic of CO2 ocean storage. He was a senior scientist at AIST/RITE, Japan, and has been a lecturer in 
Heriot-Watt University since Sept. 2007. His research focuses on the prediction of physical and biological 
impacts of CO2 disposal in the ocean by means of mechanistic and numerical modelling of CO2 transport 
phenomena. The evolution of CO2 from droplets to the plume has been investigated in the small-scale 
turbulent ocean. A theoretical model of CO2 dispersion and dissolution in sediment has been studied using 
the Lattice Boltzmann Method (LBM) and results in very attractive results. Dr. Chen has published more than 
40 peer reviewed articles on CCS and participated, as the principle/co-principle investigator, in six Japanese 
and US/Japan/Norway collaborative projects on CCS. He was invited by a variety of organizations to serve 
different roles in the field of CCS such as, a leading author of IPCC SRP on CO2 Capture and Storage, an 
editor board member of Journal of Marine Science and Technology, a guest professorship at Dalian University 
of Technology, China, and a visiting professor to Tokyo University, Japan. His recent research has been 
supported by Japanese government and UK research council (NERC) through a grant project “Quantifying 
and monitoring potential ecosystem impacts of geological carbon storage (QICS)”. 
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Affiliations 
1) Committee Member of Combustion Physics Group, IOP, 2009 - 
2) Leading Author of Intergovernmental Panel on Climate Change (IPCC) Special Report on Carbon Dioxide 
Capture and Storage (2002 – 2005) 
3) Editorial board of Journal of Marine Science and Technology ( 2006 – present) 
4) Gust Professor of Dalian University of Technology, China (2006 - present) 
5) Gust Professor of Science and Technology University of China (2001 - 2006) 
 
Awards 
1) AIST President Award, 2008, National Institute of Advanced Science and Technology, Japan 
2) Visiting Professor Scholarship, 2008, University of Tokyo, Japan 
3) Statoil Hydro travel fund to visit University of Bergen, 2010, Norway 
 
Selected Publications 
1. M Alghane, B X Chen, Y Q Fu, Y Li, J K Luo and A JWalton, ‘Experimental and numerical investigation 
of acoustic streaming excited by using a surface acoustic wave device on a 128◦ YX-LiNbO3 substrate’, J. 
Micromech. Microeng. 21 (2011) , doi:10.1088/0960-1317/21/1/015005 
2. Blackford J.C, B. Chen, S Widdicombe, D Lowe, (2009) “Environmental risks of CO2 sequestration and 
performance assessment” in book of Developments and innovation in CCS technology, edited by Prof. 
Mercedes Maroto-Valer, to be published by Woodhead Publishing Limited. 
3. B. Chen, M. Nishio, Y. Song and M. Akai, (2009), ‘The fate of CO2 bubble leaked from seabed’, Energy 
Procedia, p4969–4976, doi:10.1016/j.egypro.2009.02.329 
4. Brewer, P. G., B. Chen, R. Warzinki, A. Baggeroer, E. T. Peltzer, R. M. Dunk, and P. Walz (2006), 
Threedimensional 
acoustic monitoring and modeling of a deep-sea CO2 droplet cloud, Geophys. Res. Lett., 33, 
L23607, doi:10.1029/2006GL027181. 
5. B. Chen, Y. Song, M. Nishio, and M. Akai (2005) “Modeling near-field dispersion from direct injection of 
carbon dioxide into the ocean”, Journal of Geophysical Research, 110, doi:1029/2004JC002567 
6. B. Chen, Y. Song, M. Nishio, and M. Akai (2004) “A Eulerian-Eulerian physical-biological impact model 
of zooplankton injury due to CO2 ocean sequestration”, Journal of Oceanography, Vol. 60. 797-805. 
7. B. Chen, Y. Song, M. Nishio, and M. Akai (2003) “Large-eddy simulation on double-plume formation 
induced by CO2 dissolution in the ocean”, Tellus (B) Vol. 55 (2), 723-730 
 
 

****************************************************************** 
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Session 1 – Talk 2: 
 

Professor Toru Sato 
 

Department of Ocean Technology, Policy, and Environment 
The University of Tokyo 

E-mail: sato-t@k.u-tokyo.ac.jp 
 
 
 

Presentation Title 
 
Numerical simulation of dispersion of volcanic CO2 seeping from seafloor by using a multi-scale ocean model 
 
 
Abstract 
 
Numerical simulations were conducted to predict the change of CO2 concentration in the ocean caused by 
volcanic CO2 seeping from the seafloor in Wakamiko Caldera in Kagoshima Bay. The behaviour of CO2 
bubbles, their dissolution, and the advection-diffusion of dissolved CO2 in the water column were numerically 
simulated. A multi-scale ocean model, in which hydrostatic meso-scale and non-hydrostatic small-scale 
models are combined, was used for this purpose. The calculated distribution of CO2 concentrations were in 
good agreement with observed data and the validity of the present multi-scale ocean model was confirmed. 
 
 
Short CV 
 
1980-1984  Dept Naval Architecture, University of Tokyo (B.Eng.). 
1984-1986  Dept Naval Architecture, University of Tokyo (M.Eng.). 
1986-1996  Research Engineer at Bridgestone Corporation. 
1990-1993  Dept Chem Eng Chem Technol, Imperial College, London (Ph.D.). 
1996-2004  Associate Professor. Dept Environ and Ocean Eng, University of Tokyo. 
2004-2007  Professor, Dept Environ Systems, University of Tokyo. 
2008-now  Professor. Dept Ocean Technol, Policy, and Environ, University of Tokyo. 
 

 
****************************************************************** 
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Session 1 – Talk 3: 
 

Dr Neil Burnside 
 

Scottish Carbon Capture and Storage (SCCS) 
University of Edinburgh 

E-mail: nburnsid@staffmail.ed.ac.uk 
 
 

Presentation Title 
 
CO2 leakage modelling: what have we learnt so far and where are the gaps? 
 
 
Abstract 
 
Published models of post-injection CO2 plume behaviour use a range of different approaches to tackle 
questions on the security of engineered CO2 storage. Reservoir modelling has a long history in the exploration 
of oil and gas; however CO2 security represents a new style of simulation with a greater degree of 
complication than traditional reservoir models. Core factors that need to be considered include the degree of 
plume migration, formation pressure response and volumes of trapped and mobile CO2. These factors are 
influenced by a range of rock, fluid and injection properties. This range of variables makes modelling of the 
CO2 plume difficult due to the computing power and time required for detailed simulations. Most models are 
therefore relatively simple and very specific on the process or leakage mechanism they are investigating and 
have been forced to carry a number of assumptions about the controlling properties. With this in mind, how 
truly representative of the geological CO2 storage environment are CO2 leakage models and what information 
can we gain from them when attempting to resolve the evolving risk profile of a storage site?  
 
 
Short CV 
 
2011: Research Associate on QICS based at the SCCS 
 As the over burden above storage reservoirs has been largely overlooked in the study of geological storage I 
will be primarily focusing on the behaviour of CO2 in this region of the storage site system. I’m particularly 
interested in understanding the mechanisms which can potentially create leakage pathways and the resultant 
magnitudes and flux rates in the event of CO2 leakage. Determining the probability and spatial distribution of 
leakage pathways will be of great benefit when deciding on optimal strategies and location of monitoring 
equipment for geological storage sties.  
 
2010: Consultancy work for Scottish Power based at the SCCS 
The goal of this work was to define an evidence base for the evaluation of the actuarial risk surrounding CO2 
storage. This was approached by first investigating the current regulatory regime for the UK and its effect on 
risk of storage through both liability and responsibility in the event of leakage. I then focused on looking at the 
proportion of injected CO2 that which will become permanently immobilised within the storage formation as 
this will have a direct effect on the financial exposure of storage site operators. Finally, I reviewed published 
computer models, the accuracy of their results and examined how they can best be used to evaluate the 
evolving risk profile. 
 
2006-2010: PhD ‘U-Th dating of travertine on the Colorado Plateau: Implications for the leakage of 
geologically stored CO2’ 
My thesis encompassed a variety of geoscience subjects including geochemistry, structural geology and 
hydrology. I also branched out into paleoseismicity and geomorphology and collaborated with experts from 
these fields. The project included over three months of field work between the Paradox Basin, Utah and the 
Peloponnese, Greece. I also spent a year at SUERC for U-Th sample preparation and analysis which included 
extensive 234U and 230Th separation chemistry and over 100 hours of experience on MC-ICP-MS and TIMS 
machines. During the completion of my thesis I presented my work at EGU, GSA and EAGE conferences 
around the globe, obtained SIET and departmental research grants and  co-authored a consultancy paper for 
Statoil on fault related vertical fluid flow. 
 

****************************************************************** 
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Session 2 – Talk 1: 
 

Dr Jun Kita 
 

Major Scientist 
Demonstration Laboratory 

Marine Ecology Research Institute (MERI) 
E-mail: jun-kita@t3.rim.or.jp 

 
 
 

Presentation Title 
 
Environmental Management of Offshore CCS - Development of EIA Methodology in Japan - 

 
Abstract 
 
Offshore CCS technology as a mitigation measure for preventing global warming is now in a practicable stage. 
Laws and regulations for implementing Offshore CCS were provided in Japan. Clearance from environment 
minister is required before implementing Offshore CCS. Preliminary environmental impact assessment and 
monitoring during and after the operation are required. I will introduce above issues in depth. Further more, I 
will introduce basic mechanisms of high-CO2 effects on marine organisms from a view point of environmental 
impact assessment of offshore CCS. High-CO2 (= decrease of pH) seawater affects both on calcification and 
metabolic processes of marine organisms. Recent literatures reported that some marine calcifiers exhibit 
reduced calcification with small increased CO2 concentration of seawater. It was also indicated that marine 
fish have an ability to compensate internal acid-base disturbances resulting from environmental high-CO2. As 
there are advances in understanding the impacts of elevated CO2 concentrations on a wide range of marine 
organisms, what remains to be done is to identify thresholds beyond which local marine ecosystems may not 
recover. The implementation of reliable environment impact assessment of offshore CCS necessitates a wider 
dialogue between scientists, policymakers, the public and civil society groups, so that international 
collaboration on this issue would be highly desirable. 

 
Short CV 
 
PhD: Doctor of Agriculture (Marine Biology) from Kyushu University, on April 1991 

Professional Experience: 
2005-present: Marine Ecology Research Institute 
 Major Scientist, Applied Biology Group, Demonstration Laboratory, Niigata, Japan 
2002-2005: Research Institute of Innovative Technology for the Earth (RITE) 
 Senior Researcher, CO2 Sequestration Research Group, Kyoto, Japan 
1991-2002: Marine Ecology Research Institute 
 Research scientist and Major Scientist, Marine Biology Group, Central Laboratory, Chiba, Japan 

Review Committee Member: 
2008-present: R&D project “Investigating the Environmental Management System for Offshore CCS -

Development of EIA Methodology-” by the Ministry of the Environment, Japan. 
2008-present: Research project “Experimental Studies on the Effects of Ocean Acidification on Marine 

Calcifiers” by the Environment Research and Technology Development Fund, Ministry of the 
Environment, Japan. 

Affiliations: The Japanese Society of Scientific Fisheries, The Ichthyological Society of Japan 
 Japanese Coral Reef Society 

Editorial Board: 2006-present: Journal of Marine Science and Technology 

 

****************************************************************** 
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Session 2 – Talk 2: 
 

Dr Mariagrazia Graziano 
Post Doctoral Research Fellow 

Marine Institute 
University of Plymouth 

E-mail: Mariagrazia.graziano@plymouth.ac.uk 
 
 

Presentation Title 
 
Effects of ocean acidification on rocky shore communities 
 
 
Abstract 
 
Ocean chemistry is changing at an unprecedented rate and magnitude due to anthropogenic carbon dioxide 
emissions to the atmosphere. The oceans currently absorb over 25 million tons of carbon dioxide every day 
which has caused the average pH of surface waters to decrease from about 8.2 to 8.1 with a further decrease 
to pH 7.8 predicted by the end of the century. Evaluation of the effects of this rapid acidification on the 
biodiversity of marine life is an urgent research priority. Current research into ocean acidification is mainly 
carried out by manipulating carbon dioxide levels in aquaria and mesocosms with few assessments of the 
effects of acidification using field experiments in areas with naturally high levels of CO2. Very little is also 
known about the effects of ocean acidification at marine community and the ecosystem levels. Our main aim 
is to assess in situ the spatial patterns in composition and structure of intertidal benthic assemblages exposed 
to different pH levels compared with reference sites. This approach and our observations can show significant 
shifts in community composition and biodiversity patterns and underline the necessity of reducing 
anthropogenic carbon dioxide emissions. 
 
 
Short CV 

Academic Qualifications  

PhD (2010) “Analysis of the relationship between habitat structure and species distribution  to assess the 
effectiveness of  a marine protected area in Sicily”. University of Palermo. 

MSc (2006) Evaluation of the protecion effects on benthic assemblages in “Ustica Island” 110/110 cum laude 
University of Palermo. 

Main research topics: 

Currently I am working on the ecological effects of ocean acidification along natural gradients in CO2 at 
volcanic vents in Italy (see Hall-Spencer et al. 2008). Previous work includes conservation marine biology: 
analysis of species distribution patterns using experimental approach. Human impacts: effects on benthic 
assemblage communities. Marine Protected Areas: Effectiveness, monitoring and planning using ecological 
and socio-economical criteria.  

Selected Publications: 

Di Franco A., Graziano M., Franzitta G., Felline S., Chemello R., Milazzo M. 2011- Do small marinas drive 
habitat specific impacts? A case study from Mediterranean Sea. Marine Pollution Bulletin (in press). 

Hall-Spencer J.M., Rodolfo-Metalpa R., Martin S., Ransome E., Fine M., Turner S.M., Rowley S.J., Tedesco 
D., Buia M.C. 2008 – Volcanic carbon dioxide vents show ecosystem effects of ocean acidification. Nature, 
454: 96-99 

Ojeda-Martinez C., Gimenez Casalduero F., Bayle-Sempere J., Barbera Cebrian C., Valle C, Sanchez-Lizaso 
J., Forcada-Almarcha A., Sanchez-Jerez P., Martın-Sosa P., Falcon J., Salas F., Graziano M., Chemello R., 
Stobart B., Cartagena P., Perez-Ruzafa A., Vandeperre F., Rochel E., Planes S, Brito A. 2008 - A framework 
for the integral management of marine protected areas. Ocean and Coastal Management: 52, pag. 89-101. 

 
****************************************************************** 
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Session 2 – Talk 3: 
 

Dr Masahiro Suzumura 
 

Senior Research Scientist 
Global Environment Study Group 

Research Institute for Environmental Management Technology 
National Institute of Advanced Industrial Science and Technology (AIST) 

Chairman of Committee for Problems of the Marine Environment 
Oceanographic Society of Japan 
Email: suzumura@ni.aist.go.jp 

 
 

Presentation Title 
Potential Impacts of Ocean CO2 Sequestration on Marine Biogeochemical Cycles 
 
Abstract 
Ocean CO2 sequestration is a technology that actively utilizes the potential of the bathypelagic ocean to dissolve 
extremely large amounts of CO2. In considering its long-term, large scale operation, it is essential to evaluate the impacts 
on the marine biogeochemical cycles which support the carbon storage and fixation potential of the ocean. It was 
considered that bathypelagic is a zone with very little of life. However, now it has become known that various 
microorganisms including prokaryotes exist and play important roles in degradation and formation of marine organic 
matter, one of the largest fixed-carbon pools on Earth. Bathypelagic zone is also important as the site of formation and 
recycling of settling particles, the major carbon transports to the deep sea. We have investigated the effects of seawater 
acidification/high CO2 concentration induced by ocean CO2 sequestration on various chemical and biochemical processes. 
We experimentally simulated acidification conditions and examined changes in the dissolution rate of CaCO3, the activities 
and community structure of prokaryotes, and the processes of organic matter degradation including hydrolytic enzyme 
activities.  
From the results of high pressure dissolution experiments with a theoretical-empirical analysis, we could calculate 
dissolution rate of CaCO3 settling particles in given conditions of various CO2 concentration, temperature, depth and 
salinity. Using the result of a numerical simulation study concerning CO2 distribution based on an injection scenario (50 
Mton CO2/y for 30 years, 1,000-2,500 m depth, 100 x 333 km), we could then show precise time-series distributions of the 
saturation depth, saturation state (Ω) and dissolution rate of CaCO3 in the western North Pacific. Slight increase in the 
dissolution rate and decrease in the settling CaCO3 flux was detected in the limited area around the injection site. As to 
microbial processes, laboratory experiments showed some potential impacts of acidification. Suppression of heterotrophic 
activities of prokaryotes was observed at pH 7.0 or lower in some samples. The relative abundance of Archaea to Bacteria 
increased with increasing CO2 concentration. Although the effects of acidification on enzyme activity appeared to vary 
depending on enzyme type, acidification would cause suppression of enzymatic degradation of organic matter, in 
particular to proteinous and lipid substances. These results reveal that CO2 sequestration could alter the processes and 
rates of carbon transport and transformation in the bathypelagic zone. Though with these preliminary results it is difficult to 
quantitatively evaluate the impacts on the marine biogeochemical cycles, CO2 sequestration doesn’t seem to be reducing 
the carbon storage potential of the ocean. It is possible, if anything, that acidification enhances the processes of organic 
matter fixation and storage in bathypelagic zone. 
 
Short CV 
Research interests: 

Marine phosphorus cycle, Environmental assessment for ocean CO2 sequestration and CO2 sub-seabed geological 
storage, Marine environmental protection. 

Recent publications: 
Yamada, N. and M. Suzumura, Methods for determining rates of protein synthesis via dark CO2 fixation by marine 

prokaryote. Anal. Lett. (in press). 
Yamada, N., N. Tsurushima and M. Suzumura (2010) Effects of seawater acidification from ocean CO2 sequestration on 

bathypelagic prokaryote activities. J. Oceanogr., 66: 571-580. 
Yamada, N. and M. Suzumura (2010) Effects of seawater acidification on hydrolytic enzyme activities. J. Oceanogr., 66: 

243-258.  
Suzumura, M. (2008) Persulfate chemical wet oxidation method for the determination of particulate phosphorus in 

comparison with a high-temperature dry combustion method. Limnol. Oceanogr. Method, 6: 619-629.  
Suzumura, M. (2005) Phospholipids in marine environments: a review. Talanta, 66: 422-434. 
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Dr Ralf Bublitz 
 

Lecturer 
Centre for Environmental and Marine Science (CEMS) 

University oh Hull 
Email: Ralf.Bublitz@hull.ac.uk 

 
 

Presentation Title 
Evaluating short & long-term impacts of CO2 leakage on marine organisms  
 
Abstract 
Recent studies have shown that an increase in dissolved CO2 not only affects the calcification process in 
calcifying organisms but also equally relevant physiological processes for marine organisms’ survival. This 
includes growth, neural functioning, regulation of body fluid pH, intracellular pH as well as chemical 
communication between individuals. Studies have suggested that some physiological processes are not or 
only mildly affected, by moderate exposure to CO2, yet such studies to date have been conducted under 
laboratory conditions with sudden increase and high levels of CO2. Studies of acute response to sudden 
changes of CO2 may not always provide a realistic picture of how animals can adapt or acclimatize over the 
long-term to a slow increase in CO2. Long-term analyses are not yet available but will be important for a better 
understanding of how and whether animals can adapt to acidification. In order to gain more accurate and 
environmentally realistic risk and impact assessments for CO2 leakage from CCS reservoir it is important to 
study not only the direct effects but also long-term consequences for organisms, ecosystems, biodiversity and 
socio-economic aspects.  

Research summary 
My main research background is chemical ecology and my current research focuses on the impacts and 
disruption of ocean acidification on chemical communication pathways and behaviour in marine organisms.  
So far studies have shown the impacts of under-saturation and dissolution of calcium carbonate on calcifying 
organisms. To date little has been explored on the impacts of falling pH on communication pathways and the 
disruption of lifecycles and behaviour in both calcifying and non-calcifying organisms. Recent studies with my 
colleagues here at the University of Hull have already shown that the decrease of the pH by 0.2 has a 
significant impact on chemical communication in crustacean species. Furthermore I’m also interested if and 
how marine organisms can adapt to cope with lower pH levels which will have important implications for 
conservation and fisheries practice and management.     
 
Short CV 
Current position:  Lecturer at the Centre for Environmental and Marine Science, Scarborough Campus, 
University of Hull, UK. 
 
Previous positions: 2007 – 2008, Postdoctoral Research Fellow at the Department of Oceanography and 

Fisheries, University of the Azores, Portugal. EU-FP6 project ‘GREX’ (coordination 
and control of cooperating heterogeneous unmanned marine vehicles for exploration 
of the ocean) 

 2002 – 2004, Research Assistant, Sensory and Chemical Ecology Lab, University of 
Hull, UK  

Education:  2004 – 2007, PhD ‘Sex-pheromones in the European shore crab Carcinus maenas’, 
 supervised  by Dr Joerg Hardege, University of Hull, UK 

  1995 – 2000, MSc in Biology, University of Konstanz, Germany. 
 
Research Experience: Ocean acidification, chemical analytics and identification of aquatic pheromones, 
acoustic telemetry in fish and crustacean, underwater survey and sampling techniques, invertebrate 
physiology and behaviour, underwater acoustics, remote sensing and chemical sensors.  
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Dr Jonathan Pearce 
 

British Geological Survey 
Keyworth, Nottingham 

NG12 5GG, UK 
E-mail: jmpe@bgs.ac.uk 

 
 

Presentation Title 
 
An overview of requirements and challenges for monitoring the geological storage of CO2 
 
 
Abstract 
 
The recent EC Directive on CO2 storage requires developers of CO2 storage operations to demonstrate, a 
priori, that three fundamental criteria will be met: that the reservoir has sufficient capacity to store the 
anticipated masses to be injected, that the site will be designed and operated to enable CO2 injection at a rate 
appropriate for the reservoir injectivity without inducing leakage and finally that the CO2 will be permanently 
contained.  This final criterion remains a subject of debate between stakeholders as it encapsulates many of 
the issues facing CCS.  Monitoring the performance of the storage site is likely to form a critical activity that 
will underpin the demonstration that this criterion has been met.  Several research and relatively small- to 
medium-scale demonstration projects have now demonstrated that existing, relatively mature technologies 
exist which can, with some limitations, track CO2 movement in the reservoir.  While it is fully expected that a 
well-selected, designed and operated storage site will not leak and allow CO2 to leave the reservoir, it is a 
regulatory requirement that operators are capable of monitoring leakage, including both CO2 detection and 
measurement.  It is this latter obligation, to quantify the amount of CO2 that leaks back to the atmosphere or 
ocean, that is the subject of many current research activities. 
This presentation will provide an overview of monitoring requirements for CO2 storage projects, illustrated with 
recent research undertaken by BGS and others, and will discuss some of the specific issues currently being 
addressed. 
 
 
Short CV 
 
• 22 years experience in many aspects of sediment, soil geochemistry and studies of fluid-rock interactions 

in a range of subjects including radioactive waste disposal, sandstone diagenesis and reservoir quality, 
environmental pollution studies 

• 17 years experience of geological CO2 storage in both UK and International projects, including storage 
capacity, developing both site characterisation and site closure methodologies and advisor on DECC CCS 
Competition. 

• Member of a number of steering committees for international meetings, networks and research projects. 
• Regularly provides expert advice to UK Government and the EC on storage matters for a range of formal 

consultations and ad hoc technical queries 
• Coordinator for the FP5 Nascent project examining analogues of long-term trapping mechanisms and 

geochemical leakage mechanisms. 
• Previous research has included contributions to the Saline Aquifer CO2 Storage and Weyburn projects on 

fluid-rock interactions, and reviews of natural analogues of CO2 storage and leakage 
• Range of formal peer-review activities for international research, pilot-scale and industrial demonstration 

projects 
• Provided technical advice on CO2 storage / regulation issues to the UK 
• Scientific interests focussed on fluid-rock interactions and long-term storage trapping mechanisms, 

monitoring strategies at storage sites, especially near-surface technologies, approaches to understanding 
assessments of long-term storage risks and impacts of leakage 

• More than 100 commissioned reports and external publications in the scientific literature. 
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Dr Nori Kyo 
 

Principal Technical Scientist 
Engineering Department 

Centre for Deep Earth Exploration (CDEX) 
Japan Agency for Marine Earth Science and Technology (JAMSTEC) 

E-mail: kyom@jamstec.go.jp 
 

 
Presentation Title 
 
The latest result on deployment operation of long-term borehole monitoring system by CHIKYU 
 
 
Abstract 
 

In IODP (Integrated Ocean Drilling Program), such three scientific drilling vessels as Chikyu from Japan, 
JOIDES Resolution from U.S., and MSP (Mission Specific Platform) from E.U.,  contribute to the earth science 
beneth sea floor. The primary tasks of driling vessel are drilling, coring, geological analyzing, and geophysical 
logging, but also it is very important to deploy the long term borehole monitoring systems (LTBMS) in order to 
understand on the plate dynamics,  the pore fluid behavior, and so on. Borehole is not mere relic after core 
sampled, but should be sufficiently utilized as the scientific legacy hole to monitor the interior of the Earth.  

The advantage of LTBMS is to simultaneously and precisely monitoring on various parameters at multiple 
layers in the borehole in-situ. However, it is technologically difficult to establish the reliable and robust system 
on deploying very long and narrow structure into tiny borehole through the ocean current from the heaving 
surface vessel. Also, for deeper penetration, higher temperature and pressure might cause many problems on 
the system.  

This presentation describes the recent success on LTBMS deployment operation by CHIKYU at Nankai 
Trough, in which location, there are super strong current of Kuroshio, in order to encourage the new idea of 
CCS monitoring by applying the borehole completion technologies. 
 
 
Short CV 

 
EXPERIENCE 
Japan Agency for Marine-Earth Science and Technology 

Center for Deep Earth Exploration 
2005 – Principal Technical Scientist 
2002 – 2005 Technical Scientist 
Deep Sea Technology Department 
1986 – 2002 Technical Scientist 

Institute of Industrial Science, The University of Tokyo 
2005 –  Visiting Proffesor 
2003 – 2005 Visiting Fellow 

Scripps Institution of Oceanography, University of California, San Diego 
1998 – 1999 Visiting Fellow 

 
EDUCATION 
Tokyo University of Agriculture and Technology Mechanical Engineering Dr. Eng. 1994 
Tokyo University of Agriculture and Technology Mechanical Engineering M. Eng. 1984 
 
PUBLICATIONS 
Deep sea drilling vessel "CHIKYU" -for the new science at the deeper earth's interior-, 7th ISOPE, Ocean 

Mining Symposium, 1-5 (2007) 
Technologies on in-situ long term monitoring of the earth’s interior,  ISSM2008, 181(2008) 
Development on Telemetry System for Deep Borehole Sensor Network, IEEE SENSORS 2010 Conference, 

959-964 (2010) 
 

****************************************************************** 



19 
 

Session 3 – Talk 3: 
 

Mr David Long 
 

Marine Geologist 
Marine Geosciences Programme 

British Geological Survey 
E-mail: dal@bgs.ac.uk 

 
 
 

Presentation Title 
 
Monitoring the shallow section in CCS studies 
 
 
Abstract 
 
Although the commercial storage of CO2 gas as a method to reduce anthropogenic release to the atmosphere 
will be at depths >500m below seabed we have to monitor the shallow section (<100m) around such storage 
sites to give confidence to regulators, operators and the public that underground CO2 storage is secure. 
Monitoring can involve technologies and methodologies developed over many years from the offshore site 
survey industry however as most of these are looking for evidence of methane some are not appropriate for 
CO2 or need to be adapted for differences in chemical and physical properties. Marine mapping, particularly 
by the site survey sector has shown that shallow gas escape and fluidization features have been recognized 
in many natural systems. Therefore it is important to recognize and quantify the presence of natural gas 
escape features, active and relict, prior to any CO2 injection to prevent misinterpretation during the monitoring 
programme. These features will have a wide range of style dependant on the site geology. Likewise the 
shallow section is important in understanding the shallow geological model to look for potential leakage 
pathways and therefore the extent of the monitoring zone. 
 
 
Short CV 
 
KEY PROFESSIONAL EXPERIENCE 
 

Dates Job Title Company 
1980-2011 Marine Geologist British Geological Survey 
1977-1980 Engineering Geologist British Geological Survey 

 
Marine Geosciences Programme:  
Head of the Marine Geohazard and Technology Team. Duties include offshore fieldwork, compilation of 
geological interpretations, geohazards assessments, sediment movement studies, seismic and 
multibeam data interpretation, compilation of commercial / commissioned / internal reports.   
 
Areas of Research Interest 
Shallow Geology of the UKCS 
Marine Geohazards – submarine landslides, shallow gas, tsunamis 
Seabed Morphology 
Habitat Mapping 
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Dr Yasuo Furushima 
 

Research Scientist 
Institute of Biogeosciences 

Marine Biodiversity Research Program 
Japan Agency for Marine-Earth Science and Technology (JAMSTEC) 

E-mail: furus@jamstec.go.jp 
 
 

Presentation Title 
 
An overview of research in the Taketomi Submarine Hot Springs of the Southern part of Yaeyama Archipelago, 
Japan 
 
 
Abstract 
 

The purpose of this presentation is to introduce an overview of research at the Taketomi Submarine Hot 
Springs. 

The Taketomi submarine hot spring is a hydrothermal vent in the eastern Taketomi Island in Yaeyama 
archipelago, Japan. This site, located in the southern part of Japan, actually lies about 1500km south of Tokyo. 
Photosynthesic biotas, such as Acroporid coral, and sea grass etc., inhabit the area surrounding the hot 
spring. However chemosynthetic organisms live near the hydrothermal vent and use chemicals, such as 
methane and hydrogen sulfide, for energy. Thus, a different ecosystem exists in this unique shallow water 
region near the Taketomi submarine hot spring. Since coral is flourishing in the shallow water region where 
methane is blowing off, we expect that the Taketomi submarine hot spring has a definite influence on the coral 
reef ecosystem. 

Geographically the submarine hot spring has the form of a mortar. Many small-scale bubble jets, like a 
curtain of fine bubbles, can be intermittently seen coming from the main hydrothermal vent on the south-
southwest slope. A geyser with a diameter of about 30 cm, located 35 m south-southwest of the main vent 
intermittently releases bubble jets. The Taketomi submarine hot spring is the only geyser in Japan’s coral reef 
region and is famous as a scuba diving spot and tourist attraction. 

Moreover, the geochemical observations of blowing gas, hot spring water and sediment that were 
conducted at the Taketomi submarine hot spring suggest that the gas is volcanic. Analysis of the blow off gas 
ingredients pointed to this conclusion. Though geochemical observations were conducted near the Taketomi 
submarine hot spring, there has been no study of the fluctuations in the physical oceanographic environment. 
Therefore, we observed the Taketomi submarine hot spring with a view toward understanding the influence of 
hot spring water on the coral reef ecosystem. 
 
 
Short CV 
 

I hold a Bachelor and Master of Science in Oceanography from Tokai University, and a Doctorate Degree 
in Agriculture (in Fisheries Oceanography) from the University of Tokyo, Tokyo, Japan. I’m a Research 
Scientist at the Japan Agency for Marine-Earth Science and Technology (JAMSTEC). Prior to accepting the 
position at JAMSTEC, I worked as a JST Fellow, Japan Science and Technology Agency (JST). I work on 
various projects such as studies to relate the physical environmental fluctuations of the habitats of marine 
organisms (deep sea, coral reef) to the dispersion of their eggs and larvae. 
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Dr Giorgio Caramanna 
 

Research Fellow 
Center for Innovation in Carbon Capture and Storage 

The University of Nottingham 
E-mail: giorgio.caramanna@nottingham.ac.uk 

 
Visiting Professor (in March 2011) 

The University of Tokyo  
E-mail: giorgio@proms.k.u-tokyo.ac.jp 

 
 

Presentation Title 
 
Monitoring natural release of CO2 as model for sub-seabed CO2 storage seepage 
 
 
Abstract 
 
One of the main barriers for the wide deployment of CCS is related to the possibility of leakage from the 
storage sites and the potential consequences on the environment. It is therefore important to identify reliable 
detection and monitoring techniques for potential CO2 leakage from CCS sites and, in general, to understand 
the main consequences of the effects of increased levels of CO2 on the environment.  
Natural CO2 emissions can be identified close to volcanic areas and in geologically active regions. Here the 
effects of CO2 on the environment can be studied, and detection and monitoring techniques for CO2 seepage 
can be validated. The study of natural underwater release of CO2 is a tool to develop reliable techniques for 
the identification of potential seepage from sub-seabed storage sites. Hereby we present the results of a study 
of two such areas. One area is related to the volcanic activity in the Aeolian Archipelago and to some active 
faults along the Tyrrhenian shore of the Italian Peninsula. The other is linked to the presence of active faults in 
a crater lake in Germany. The geochemistry of the emitted fluids and the effects of high levels of CO2 on the 
environment have been studied with surface techniques, by scuba diving and by ROV.  The same techniques 
will be applied in during the field-work in Taketomi Island (Japan). 
 
 
Short CV 
 
Giorgio Caramanna is a Geologist, passionate about the sea and diving, he unites this passion with scientific 
research activity. In 2001 he achieved his master degree in Hydrogeology in the Earth Sciences Department 
of the University of Rome "Sapienza". The dissertation was focused on the hydrogeological and water 
chemistry study of some flooded sinkholes in Italy. Scientific diving techniques were widely applied for the 
field-data collection. In 2004 he achieved the professional qualification of Advanced European Scientific Diver 
and IDSA- Commercial Diver. He is also member of the American Academy of Underwater Sciences (USA) 
and of the Society for Underwater Technologies (U.K.). He has been a scientific diver for several Research 
Institutes in Italy (CNR, INGV, ENEA, ICRAM) and has also been involved in several international 
collaborations (Helsinki University, German Geological Survey, University of Texas at Austin). In 2009 he 
achieved his PhD in the Earth Sciences Department of the University of Rome "Sapienza". The experimental 
work of its dissertation was focused on lab models and field study of the effects of carbon dioxide on the 
marine realm in an area with natural emission of CO2 that was considered as an "analogue" for sub-seabed 
CO2 leakages. The fieldwork was performed by means of SCUBA diving techniques and ROV (Remote 
Operated Vehicle) surveys. From 2010 to 2012 he is a member of the Board of Directors of the Italian 
Scientific Divers Association. Currently he works in the National Centre for Carbon Capture and Storage – The 
University of Nottingham – U.K. as Research Fellow and his research is focused mainly on monitoring 
techniques and lab experiments for the detection of CO2 leakages from Carbon Geological Storage sites both 
on inshore and offshore (sub-seabed) environments. In February and March 2011 he is a visiting professor at 
the University of Tokyo. 
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Environmental Engineering Group, Environment Division 
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Presentation Title 
 
“Monitoring Study of Japan on CO2 Leakage from Offshore CCS” 
 
 
Abstract 
 

Carbon Capture and Storage, or CCS, is a promising technology to combat climate change. As for offshore 
sub-seabed CCS, however, a possible leak of injected CO2 could adversely affect marine environment. This 
issue has been intensively discussed in the course of bringing CO2 sub-seabed storage within the regulatory 
framework of the LC/LP. 

The London Protocol was amended in 2006, and CO2 sub-seabed storage has become subject to 
regulation. Japan accordingly amended the Marine Pollution Prevention Law and joined the Protocol the 
following year. The Law imposes obligations on operators to formulate a monitoring program and conduct an 
EIA. 

In order to screen CCS applications appropriately, the Ministry of the Environment has been developing 
methodologies and technologies for the monitoring and the EIA. On this occasion, we are going to make a 
progress report on the monitoring study. The study focuses on the detection of CO2 leaks from sub-seabed, 
while researching CO2 at a natural analog site around volcanic areas in the western part of Japan’s water. 
 
 
Short CV 
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Deputy Director 
Directorate of Science and Technology 

National Oceanography Center 
E-mail: i.wright@noc.soton.ac.uk 

 
 

Presentation Title 
 
The ECO2 and QICS projects, and development of CO2 storage monitoring technologies 
 
 
Abstract 
 
ECO2 and QICS are two four-year research programmes, respectively funded by the EU and UK, which 
endeavour to understand the potential environmental risks of sub-seabed CO2 storage. CO2 storage is now on 
the cusp of being a significant industry in Europe with four recently announced commercial industry 
demonstration projects being funded by the EU and UK Government. A major risk to future CCS development 
is the uncertainty, risk, and environmental impact of potential CO2 leakage from sub-seabed storage. The 
associated development of environmental monitoring methodologies and technology is an important aspect of 
both the ECO2 and QICS projects. 
 
This presentation will give an overview of both the ECO2 and QICS projects. The ECO2 project will assess 
the likelihood of leakage and impact of leakage on marine ecosystems. Novel monitoring techniques will be 
applied to detect and quantify the fluxes of formation fluids, natural gas, and CO2 from storage sites. A best 
practice guide will be developed for the management of sub seabed CO2 storage sites considering the 
precautionary principal and costs of monitoring and remediation. The QICS project is conducting a novel 
controlled CO2 release experiment in sub-surface sediments of a Scottish sea loch – this is the world’s first 
such experiment. This experiment will allow the migration of CO2 to be tracked through the uppermost 
sedimentary sequence into the water column. We will evaluate the effects of CO2 leakage on fluid-sediment 
reactions and the geochemical cycles of biologically utilised elements and the seawater carbonate system. 
Crucially, we will quantify the ecological impact of CO2 leakage in the shallow sediments, seafloor biota, and 
potentially in the water column. 
 
 
Short CV 
 
Professor Ian Wright is Deputy Director, Directorate of Science and Technology (comprising some 200 
researchers and technologists) at the National Oceanography Centre, UK. He leads a group working on 
seafloor geological and structural control of fluid flow at varying scales with original application in hydrothermal 
flow and volcanic edifice evolution. This work has involved synthesis of geochemical and geophysical data, 
real-time seafloor monitoring and water-column geochemistry into integrated models of fluid flow. This 
integrated geological / geophysical expertise is being currently applied to fluid flow at seeps, and CO2 
reservoir storage research. Currently he is leading research on seafloor emissions of methane gas release 
from Arctic sea hydrate dissociation, and two projects on understanding the potential environmental risks and 
developing monitoring technologies for sub-seabed CO2 storage. The latter two projects comprise the EU-
funded Sub-seabed CO2 Storage: Impact on Marine Ecosystems (ECO2), and the UK-funded Quantifying and 
Monitoring Potential Ecosystem Impacts of Geological Carbon Storage (QICS), for which Professor Wright is 
the lead NOC Principal Investigator and a member of the Science / Steering Boards of both projects. 
Professor Wright has extensive experience in working with stakeholders to transfer research into applicable 
policy, management, and operational advances.  
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Central Research Institute of Electric Power Industry 
E-mail: shita@criepi.denken.or.jp 

 
 

Presentation Title 
 
Natural analogue of low pH/high CO2 environment in the ocean at the Taketomi shallow hydrothermal systems 
 
 
Abstract 
 

At seafloor hydrothermal systems, natural CO2 is diffused into the ocean as a hydrothermal plume and low 
pH/high CO2 environment is appeared around natural CO2 vents. Natural analogue of the hydrothermal CO2 
would provide an opportunity for understanding the mechanism, influence and recovery of low pH/high CO2 
environment for CCS. The natural CO2 is erupted from shallow hydrothermal vetns at 20m depth and diffused 
around the vents in Taketomi Island.  

Mapping survey of the natural CO2 diffusion area was carried out by using in-situ chemical sensors 
installed AUV. This survey of 10m x 10m area around CO2 venting site showed low pH environment (pH 6.3 to 
7.6). Grid survey of vertical distributions of pH and pCO2 was conducted with in-situ pH/pCO2 sensor. 
 
 
Short CV 
 
EXPERIENCE 
Central Research Institute of Electric Power Industry 
 

Environmental Science Research Laboratory 
2006 – Senior Research Scientist 
2004 – 2006 Research Scientist 
Abiko Research Laboratory 
1990 – 2004 Research Scientist 
 

Institute of Industrial Science, The University of Tokyo 
 2004 –  Research fellow 
 

Ocean research Institute, University of Tokyo 
1989 – 1990 Postdoctoral fellow 

 
EDUCATION 
Hiroshima University   Chemical Oceanography   Ph.D. 1989 

 Chemical Oceanography   M.Sc. 1986 
Tokai University   Oceanography     B.Sc. 1983 
 
SYNERGISTIC ACTIVITIES (SELECTED) 
2009 – 2010 Committee member; Investigating the environmental management system for offshore CCS 

committee, Ministry of the Environment 
2002 – 2008 Committee member; CO2 ocean sequestration committee, Research Institute of Innovative 

Technology for the Earth (RITE) 
 
PROFESSIONAL SOCIETIES 
The Geochemical Society of Japan 
The Oceanographic Society of Japan 
Japan Association of Chemical Sensors 
American Geophysical Union 
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Manager 
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Yuki KANO 
Researcher 
Geological Storage Research Group 
Institute for Geo-Resources and Environment 
National Institute of Advanced Industrial Science and Technology 
E-mail: y.kano@aist.go.jp 
 
March, 2006  Bachelor's degree in Engineering from University of Tokyo 
March, 2008  Master's degree in Environmental studies from University of Tokyo 
April, 2008-  Researcher at CO2 at Geological Storage Research Group, Institute for Geo-Resources and 
Environment, National Institute of Advanced Industrial Science and Technology 
 
Research Theme 
Basic research on the safety assessment of subsea CO2 geological storage 
Research on the numerical simulation technologies for CO2 behavior based on geophysical data 
Research on the sophistication of the monitoring technologies for CCS 
Development of the prediction methods for CO2 behavior 
 
 
Takashi KIKKAWA 
Major Scientist 
Head Office, Marine Ecology Research Institute (MERI) 
E-mail kikkawa@kaiseiken.or.jp 
 

PhD: Doctor of Philosophy (Marine Biology) from Nagasaki University, on March 2004 

Professional Experience: 
2010-present: MERI 
 Major Scientist, Research Planning Group, Head Office, Tokyo, Japan 
1996-2010: MERI 
 Research Scientist and Major Scientist, Marine Biology Group, Central Laboratory, Chiba, Japan 
 
Affiliations: 
Carcinological Society of Japan, Japanese Society for Aquaculture Research, The Plankton Society of Japan 

Recent relevant references: 
Kikkawa T, Ishimatsu A, and Kita J (2003) Acute CO2 tolerance during the early developmental stages of four 

marine teleosts. Environmental Toxicology, 18(6), 375-382. 
Kikkawa T, Kita J, and Ishimatsu A (2004) Comparison of the lethal effect of CO2 and acidification on red sea 

bream (Pagrus major) during the early developmental stages. Marine Pollution Bulletin, 48, 108-110. 
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adults. Journal of Oceanography, 60, 731-741. 
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world. Journal of Geophysical Research, 110, C09S09. 
Kikkawa T, Sato T, Kita J, and Ishimatsu A (2006) Acute toxicity of temporally varying seawater CO2 
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Kikkawa T, Watanabe Y, Katayama Y, Kita J, and Ishimatsu A (2008) Acute CO2 tolerance limits of juveniles 
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Plankton & Benthos Research, 3(3), 184-187. 



27 
 

Ishimatsu A, Hayashi M, and Kikkawa T (2008) Fishes in high-CO2, acidified oceans. Marine Ecology 
Progress Series, 373, 295-302. 

Kikkawa T, Kaku M, Setoguma T, and Kinoshita H (2009) Ontogenitic changes of acute thermal tolerance of 
post-hatch Japanese sea bass, Lateolabrax japonicus. Aquaculture Science, 57(3), 405-409. (in 
Japanese with English abstract) 

Kikkawa T and Itoh Y (2010) Acute lethal toxicity of hexavalent chromium on nauplii of the harpacticoid 
copepod Tigriopus japonicus, Cancer, 19, 11-14. (in Japanese with English abstract) 

Kikkawa T, Minowa Y, Nakamura Y, Kita J, and Ishimatsu A (2010) Swimming inhibition by elevated pCO2 in 
ephyrae of the scyphozoan jellyfish, Aurelia. Plankton & Benthos Research, 5(3), 119-122. 

 
 
Yoshiaki MAEDA 
Civil Engineering Research & Environmental Studies 
E-mail: ymaeda@ceresco.jp 
 
Education: 1982-1988  University of Mie (Faculty of Bioresources) 
  2007-Present University of Tokyo (Dept. of Precision Engineering) 
 
Experience: 1988-1992 Sanyo Techno Marine, Inc. 
  1990-1991 Kanso Technos (temporary transfer) 
  1992-Present CERES (Civil Engineering Research & Environmental Studies), Inc. 
  1999-2001 Research Institute of Innovative Technology for the Earth (temporary transfer) 
 
Specialised Field: Physical Oceanography 
 
 
Takashi OHSUMI 
Doctor of Science  
Guest Research Fellow,  
Civil Engineering Research Laboratory,  
Central Research Institute of Electric Power Industry (CRIEPI) 
Email: ohsumitk@ohsumi-jp.com 
 
In his early carrier as a geochemist, the study target includes "Gas behavior in the earth system such as in 
deep-sea sediments, in volcanic eruption, in earthquakes, and in the limnic eruption of CO2 at Lake Nios 
disaster."  Then, his works on CCS started in Ocean Storage from 1988 and he served as a Lead Author, 
Chapter 5 "Ocean Storage" in IPCC Special Report on Carbon Dioxide Capture and Storage, and now is a 
member of Editorial Board, International Journal of Greenhouse Gas Control.  Also, he was a chief researcher 
of NAGAOKA project (2000-2008), the first national R&D of underground pilot-scale injection of CO2 in Japan. 
His publication is found in his personal website: http://ohsumi-jp.com 
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Hiroshi TAKEDA 
Subtropical Environment Observation Group 
Okinawa Branch 
IDEA Consultants, Inc. 
E-mail: tkd20328@ideacon.co.jp 
 
EDUCATION 
March 2003 Master of Agriculture 
  Kyoto University, Graduate School of Agriculture,  
  Fisheries and Environmental Oceanography  
  Master’s Thesis: 
  ”Hypoxic water mass in the eastern area of Hiuchi-Nada, Seto Inland Sea, Japan” 
  To clarify the formation mechanism of the hypoxic water mass in Hiuchi-Nada,  
  extensive hydrographic observations using a CTD profiler and an oxygen meter,  
  oxygen consumption rate experiments, and estimates of geostrophic currents from the density  
  distribution were carried out. 
 
WORK EXPERIENCE 
April 2003 – March 2005:  
  Kyushu Branch, IDEA Consultants, Inc. 

 *Survey of sediment transport in estuaries using ADCPs mounted on river bed  
 *Survey of sedimentation processes at dredged ports 
 *Survey of transport at tidal flats using tracer (fluorescent-colored sand)  etc. 
 

April 2005 – Okinawa Branch, IDEA Consultants, Inc. 
 *Monitoring Red soil runoff and diffusion at river and coastal sea 
 *Environmental monitoring around construction sites; coastal water quality, marine organism, 
 nesting of sea turtles 
 *Observation for a mechanism of the beach transformation where is a nesting site of sea 
 turtles; surveys of wave, current and sediment transport 
 *Wave and current observations for constructing harbors and airports, etc. 
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Major:   Coastal Oceanography 
PI of the project “Ocean CCS” in WPI of Kyushu University (I2 CNER)  
Main books: “Coastal Oceanography” (Terra Scientific Publishing Company) 
  “Sato-Umi; New concept for coastal sea management” (TERRAPUB)  
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