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Scientific Institute Departments

International Scientific collaboration

S t ti G l i l G h i l St diSystematic Geological-Geophysical Studies

Geological Mapping

Geology of Solid Economic Minerals of Arctic 

Oil and Gas Content of Arctic and the World Ocean 

Information Systems

Gology and Mineral Resources of the Ocean 

Laboratory for the Unconventional 
Hydrocarbon Resources

Geology and Mineral Resources of Antarctic 

Stratigraphy 

Lithology and Geochemistry 

Marine Seismic Prospecting 

Techniques and Technologies of the Marine 
Geological-Geophysical Investigations 

Geophysical Investigationsp y g

System Geo-Ecological Investigations 

Laboratory of Multilevel Geophysical Monitoring 

2009 Japan-Russia Energy and Environment Dialogue in Niigata S2-2 MATVEEVA

© ERINA



ACADEMICIAN I.S.GRAMBERGACADEMICIAN I.S.GRAMBERG RESEARCH INSTITUTE FOR RESEARCH INSTITUTE FOR 
GEOLOGY AND MINERAL RESOURCES OF THE OCEAN GEOLOGY AND MINERAL RESOURCES OF THE OCEAN 
((I.S.GrambergI.S.Gramberg “VNIIOkeangeologia”)“VNIIOkeangeologia”)

Priority scientific directions

(( gg g g )g g )

Hydrocarbon resources of the Ocean 
Estimation of the petroleum potential of Russian continental shelf
Geological substantiation of the external boundary of the continental shelf ofGeological substantiation of the external boundary of the continental shelf of 

Russia 
Geology of the solid commercial minerals
Studies and prospecting for the exploration of oceanic mineral resources

Comprehensive investigation of natural gas hydrates and estimation 
their resource potential

Geological and geophysical investigations of the Antarctic
Geo-ecology and monitoring of geological environment
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WWide international scientific cooperation ide international scientific cooperation in field marinein field marine geology of geology of 
Arctic, AntarcticArctic, Antarctic,, and the World Oceanand the World Ocean

(( gg g g )g g )

in frameworks ofin frameworks of multimulti--national organizations national organizations 
- Scientific Committee on Antarctic Researches (SCAR)
- International Arctic Scientific Committee (IASC) 

on double-sided basis with leading scientific marine and polar organizations of 
China Germany USA Canada Australia and other countries- China, Germany, USA, Canada, Australia and other countries

CooperationCooperation projects in field of projects in field of investigations in the investigations in the OceanOcean and Polar and Polar 
areas of the Earthareas of the Earth

R i i i t i d d t tRussian ministries and departments
- Russian Academy of Sciences and Ministry of Science
- Industry and Technologies of RF 
- Ministry on Extraordinary Situations 

Russian and foreign companies and corporations (on contract basis)Russian and foreign companies and corporations (on contract basis) 
- Gasprom, Gasfleet, Giprospetsgas, YUKOS, Rosneft, LUKOIL, Exxon Mobil, 
Sevmorneftegas

Scientific collaborators of Scientific collaborators of VNIIOkeangeologiaVNIIOkeangeologia take part in projects take part in projects 
financedfinanced both Russian (RFFI, Integration) and foreign (INTAS, CRDF) both Russian (RFFI, Integration) and foreign (INTAS, CRDF) 
scientific fundsscientific funds
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Russian-American Long-term
Census of the Arctic: RUSALCA 
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Gas hydratesGas hydrates
oo What are hydrates?What are hydrates?

IceIce--like crystalline solids composed oflike crystalline solids composed ofIceIce--like crystalline solids composed of like crystalline solids composed of 
water molecules with gas, commonly water molecules with gas, commonly 
methane, encaged in a crystal latticemethane, encaged in a crystal lattice
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o Where do hydrates occur naturally?

Direct observations: Direct observations: 4477 Gas Hydrate AccumulationsGas Hydrate Accumulations

Indirect evidences observations: 52Indirect evidences observations: 52 Gas Hydrate AccumulationsGas Hydrate Accumulations

H d t E hHydrates Everywhere
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Laboratory for the Unconventional 
Hydrocarbon ResourcesHydrocarbon Resources

oo InvestigationInvestigation ofof naturalnatural gasgas hydrateshydrates forfor moremore thanthan 2525 yearsyears

St diSt di ff idid ff blbl l t dl t d tt b ib ioo StudiesStudies ofof aa widewide rangerange ofof problemsproblems relatedrelated toto submarinesubmarine gasgas
hydrateshydrates

oo MoreMore thanthan 2020 NationalNational andand InternationalInternational expeditionsexpeditions focusedfocused onon
thth didi dd i ti tii ti ti ff h d th d t ff thth OOthethe discoverydiscovery andand investigationinvestigation ofof gasgas hydrateshydrates ofof thethe OceanOcean
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Laboratory for the Unconventional 
Hydrocarbon Resources

The most important problems we study are:

Hydrocarbon Resources

Definitions of the size and shape of separate gas hydrate accumulations
and development of geological models of their formation

Sources and composition of gas hydrate forming fluids (water and gas)

Mechanisms of natural gas hydrate formation

Thermodynamic and physical chemical features of natural gas hydrateThermodynamic and physical-chemical features of natural gas hydrate
formation

Forecast mapping of gas hydrate-prone water areas of the Ocean

Hydrate gas inventory in local and regional scalesHydrate gas inventory in local and regional scales

Noble gases study

Authigenic carbonate formation within fluid discharge areas
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Laboratory for the Unconventional
Hydrocarbon Resources

Diagnostic methods for hydrocarbons and 
gas hydrate survey:

Side Scan Sonar profiling combined with subbottom profiling- Side Scan Sonar profiling combined with subbottom profiling
- Seismic profiling
- Echosounder profilingp g
- CTD profiling with methane sensor
- Heat-flow measurements
- Gravity coring
- Geochemical studies
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Laboratory for the Unconventional Hydrocarbon Resources

Shallow gas hydrate survey

Fluid vent

Fluid vent

Mud volcano

Pockmark
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MODEL OF HYDRATE
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I. Degassing: I. Degassing: Onboard gas geochemistry studyOnboard gas geochemistry study
of water end sediment samples
using traditional head-space

IV. Interpretation of analytical dataIV. Interpretation of analytical data
and production of the plots of gaseous HCand production of the plots of gaseous HC

distributiondistribution

using traditional head space
method

III. Analysis of gas samples extractedIII. Analysis of gas samples extracted
using GC techniquesusing GC techniques

II Preparation of aII Preparation of a

of water samples
using SUOK degassing set

II. Preparation of a II. Preparation of a 
gas samplegas sample

of sediment samples
using SUOK-DG degassing set
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Gas hydrate occurrences in the Ocean and their indirect indications

Laboratory for the Unconventional Hydrocarbon Resources
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Laboratory for the Unconventional Hydrocarbon Resources

Norwegian and Barents seas

Lake Baikal (Siberia)

g

Black Outer Ridge
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Laboratory for Unconventional Hydrocarbon Resources
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Hydrate resource estimations
Potential gas resources in the gas hydrates of the Ocean
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Resources
Global evaluation of methane content in gas hydrates of the Ocean

№1 Methane volume, m3 Year Authors

1 5⋅1015 – 2.5⋅1016 1977 Trofimuk et al.

g y

2 7.6⋅1018 1981 Dobrynin et al.

3 3,1⋅1015 1981 McIver

4 4⋅1016 1988 Kvenvolden, Claypool

5 1⋅1016 1988 Makogon

6 2.1⋅1016 1988 Kvenvolden

7 2.1⋅1016 1990 Mac Donald. 0

8 2.6⋅1016 - 1.4⋅1017 1994 Gornitz, Fung

9 2.3⋅1016 - 9.1⋅1016 1995 Harvey, Huang

10 1⋅1015 1995 Ginsburg Soloviev10 1⋅10 1995 Ginsburg, Soloviev

11 7⋅1015 1996 Holbrook et al.

12 1.5⋅1016 1997 Makogon

13 2 1015 2 1016 1997 Di k t l13 2⋅1015 - 2⋅1016 1997 Dickens et al.

14 1.8⋅1014=180 000 
billions

1999 Soloviev
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Potential resources of gas inPotential resources of gas in
hydrates of the Arctichydrates of the Arctic
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Hydro-Carbon Hydrate Accumulations in the Okhotsk Sea
(CHAOS)
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HydroHydro--CCarbon arbon HHydrate ydrate AAccumulations in the ccumulations in the OOkhotsk khotsk SSeaea
(CHAOS)(CHAOS)

Main goal:Main goal:
Detail study of submarine gas hydrate formation and accumulation within 
fluid (gas and water) discharge areas in the Sea of Okhotsk

( )( )

CHAOS expectations:CHAOS expectations:

Further development of fruitful International collaborationFurther development of fruitful International collaboration

Create a basis for further investigations aimed to answered Create a basis for further investigations aimed to answered 
on the following questions:on the following questions:

• How the natural gas hydrates formed and accumulated?
• What is the gas hydrate accumulations?
• What kind of geological environments control these accumulations?

H h h d b t t i t h d t l ti ?• How much hydrocarbon gases concentrate in separate hydrate accumulations?
• What is the possible cost effectiveness of natural gas production from 

hydrate accumulations?

One of the important targets is geologyOne of the important targets is geology--geophysical basis forgeophysical basis for
RussianRussian--Japanese Proposal on deepJapanese Proposal on deep--see drilling (IODP) in the Sea of Okhotsksee drilling (IODP) in the Sea of Okhotsk

2009 Japan-Russia Energy and Environment Dialogue in Niigata S2-2 MATVEEVA

© ERINA



Laboratory for the Unconventional Hydrocarbon Resources
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Laboratory for the Unconventional Hydrocarbon Resources

Gas hydrate environment of the Sea of Okhotsk 
and potentially gas hydrate-bearing water areas 
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Laboratory for the Unconventional Hydrocarbon Resources

The quantity of methane in Okhotsk gas hydrate accumulations 
has been estimated as much as 1012-1013 = 1-100 trillions m3
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Laboratory for the Unconventional Hydrocarbon Resources

Methods of exploration of gas hydrate accumulation
GAS HYDRATE EXPLORATION BELL 
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RUSSIAN-JAPANESE COLLABORATION:
FUTURE CHALLENGE
Goals and objectives:

Investigations of the location geologic character and volume ofInvestigations of the location, geologic character and volume of 
methane hydrate in the Pacific Rim water areas

Development of multi national research and coordination for theDevelopment of multi-national research and coordination for the 
information exchange

C t ib ti f k l d d d f f t d ti fContribution of knowledge needed for future production of 
methane from hydrate

F bil t l th ti l i t l i ditiFocus on bilateral theoretical, experimental, marine expedition 
investigations directed on achievement of specific targets with the 
development of a new equipment and geophysical methods directed, 
i i i i i i i ifirst of all, on investigtion and (quite possible) to exploration in the 

nearest future of gas hydrates at deep water areas
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