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Gas-hydrates have been studied as potential drivers of global climate change, and in relation to geo-hazard

assessment or derived heat-flow. The main variables controlling the gas-hydrate stability zone (GHSZ) are: gas-

composition; geothermal gradient; pressure (bathymetry); and seafloor temperature. Two regions (Antarctica and

western European margins) were selected for calculation of the theoretical base of the GHSZ based on free and

publically available data stored as part of the international GARAH project database (Geological Analysis and Resource

Assessment of selected Hydrocarbon systems).

The results of calculations for both regions demonstrate that the density and reliability of these free and public data

are valid only for larger studies. In areas where the seafloor temperature is well known, such as the Mediterranean

Sea and the Gulf of Cadiz, the presence of geomorphological features such as pockmarks and submarine landslide
structures correlate well with the location of the theoretical base of the GHSZ. However, in other areas with a low
density of data (Antarctica, and west Galician and Bay of Biscay margins), it has not been possible to produce a precise
model of geothermal gradient, nor has it been possible to account for the influence of bottom water currents in
controlling seafloor temperatures. In these cases, the uncertainty is larger, and it has not been possible to achieve a
clear correlation between the base of GHSZ and the geological and geophysical features (Bottom Simulating

Reflectors, pagoda-structures, pockmarks or submarine landslides).

The lack of a precise and available (free access) dataset of detailed information about geological and oceanographic
variables limits our knowledge about continental margins, and hence key factors controlling the position of the base
of GHSZ. This in turn prevents accurate assessments linked to climate models and assessment of natural risks. The
GARAH project aims to address these gaps in knowledge, and build the pan-European gas-hydrate data infrastructure
necessary to allow assessment of the European continental margin. This includes objectives to: 1) Develop a
harmonized database of European gas-hydrate data; 2) Identify specific areas of interest or having critical knowledge
gaps which would benefit from further research; 3) Provide recommendations on how future data should be collected
and stored to be fully interoperable. These objectives will provide critical information for assessments relating to
geohazards and risks (eg. seismicity), assessments of the abundance of sediment-hosted gas-hydrates, and
evaluations of the role that CO,-rich hydrates might play during the geological storage of CO,. GARAH will thus play a
crucial role in advancing our knowledge about, and modelling of, gas-hydrate stability along European margins.
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Hydrates Evidences & Indicators
GasHydrate_Site_Evidences&Indicators -- Points

FIELDNAME FORMAT DESCRIPCION

_1_> ID_IndiName Text, 254 Identification code of the evidence- PK

Lat_DD Double 156 | Latitudeindecimal degrees(WGS84)

Long_DD Double 156 | Longitudein dedmal degrees(WGS84)

WaterDepth Double 156 | Seafloor depth

GeoSetting Text, 50 Geographial / Geological Setting— Constrains NN, LV

LocalSite Text, 50 Local sitewhere the evidence is located

Data_Source Text, 50 Institution/Company if Owner of Data. Project, database or publication where data have been collected

Cruise Text, 254 Oceanographic Cruise where data have been recovered or observed

CName Text, 50 Contactname

Email Text, 50 Contact Email

E_I Text, 50 E= Direct Evidence; | = Indirect Indicator

FF_Type Text, 50 Type of evidence o indicator —constrains- NN- LV_FF_Type

Description Text, 250 Description of the evidence - freetext

Sedi_Type Text, 50 Sediment type—LV_

D_Indi_m_tp Double 11,4 | Depth of thetopof the evidence below seabed in meters

D_Indi_m_bt Double 114 | Depth of the bottom of the evidence below seabed inmeters

Size Text, 50 Size (volume, km2, tons, etc)

DOI Text, 254 DOl of main data publication

References Text, 254 Referencesto data. Author, Year & Title. Linkto PDF in data repository

Comments Text, 254 Comments - Freetext

Ledn, R., Somoza, L., Giménez-Moreno, C.J., Dabrio, C.J., Ercilla, G., Praeg, D., Diaz-del-Rio, V.,
Goémez-Delgado, M. (2009). A predictive numerical model for potential mapping of the gas
hydrate stability zone in the Gulf of Cadiz. Marine and Petroleum Geology, 26(8), 1564-1579

GasHydrate_Areal Evidences -- Polys
1 FIELDNAME FORMAT DESCRIPCION
ID_IndiName Text, 254 Identification code of the evidence - PK-
>
MpArea Double 156 | Cartographical areaof the evidenceinkm2
GeoSetting Text, 50 Geographial / Geological Setting—Constrains NN, LV
LocalSite Text, 50 Local sitewhere the evidence is located
Data_Source Text, 50 Institution/Company if Owner of Data. Project, database or publication where data have been collected
CName Text, 50 Contactname
Email Text, 50 Contact Email
FF_Type Text, 50 Type of evidence; FF_Type= “Gas Hydrate”
Description Text, 250 Description of the evidence- freetext
Sedi_Type Text, 50 Sedimenttype—LV_
D_Evi_m_tp Double 11,4 | Depth of thetop of the evidence below seabed inmeters
D_Evi_m_bt Double 11,4 | Depth of the bottom of the evidence below seabed in meters
D_Evi_TWT_tp | Double11,4 | Depth of thetopofthe evidence below seabed insecondsTWT
D_Evi_TWT_bt | Double114 | Depth ofthebottom of the evidence below seabed inseconds TWT
Size Text, 50 Size (volume, km2, tons, etc)
DOI Text, 254 DOl of main data publiction
References Text, 254 Referencesto data. Author, Year & Title. Link to PDF in data repository
Comments Text, 254 Comments -- Freetext
Gas analysis
GasElement
FIELDNAME FORMAT DESCRIPCION
n ID_IndiName Text, 254 Identification code of the evidence - PK-
Exp Text, 254 Expedition number
Site Text, 254 Site number
Hole Text, 254 Hole number
Core Text, 254 Core name
Type Text, 254 H-advanced piston core, X-extended core barrel ,R-rotary core barrel
Sect Text, 254 Section
A W Text, 254 Number of Section: A-Archive half, W-Working half
Top_offset_cm Double Top offset
Bottom_offset_cm Double Bottom offset
Top_depth CSF A m Double Top depth, core depth below seafloor, overlap if long. Method-A
Bottom_depth CSF_A_m Double Bottom depth, core depth below seafloor, overlap if long. Method-A
Top_depth CSF B _m Double Top depth, core depth below seafloor, overlap if long. Method-B
Bottom_depth_CSF_B_m Double Bottom depth, core depth below seafloor, overlap if long. Method-B
Sample_type Text HS - headspace analysis, VAC - vacutainer analysis
Methane_ppmv_GC3 Double Methane. Parts per million by volume — Gas Chromatography
Methane_ppmv_NGA FID Double Methane. Parts per million by volume - NGA
Ethane_ppmv_GC3 Double Ethane. Parts per million by volume -- Gas Chromatography
Ethane_ppmv_NGA_FID Double Ethane. Parts per million by volume — NGA-FID. Natural Gas Analysis by
Flame lonization Detector
Ethene_ppmv_GC3 Double Ethene. Parts per million by volume - Gas Chromatography
Ethene_ppmv_NGA_FID Double Ethene. Parts per million by volume — NGA-FID. Natural Gas Analysis by
Flame lonization Detector
Propane_ppmv_GC3 Double Ethene. Parts per million by volume -- Gas Chromatography
Propene_ppmv_GC3 Double Propene. Parts per million by volume -- Gas Chromatography
Propane_Propene_ppmv_NGA_FID | Double Propane - Propene. Parts per million by volume — NGA-FID. Natural Gas
Analysisby Flame lonization Detector
Iso_Butane_ppmv_NGA_FID Double Iso Butane. Parts per million by volume — NGA-FID. Natural Gas Analysis by
Flame lonization Detector
n_Butane_ppmv_NGA_FID Double n Butane. Parts per milliocn by volume — NGA-FID. Natural Gas Analysis by
Flame lonization Detector
Iso_Pentane_ppmv_NGA_FID Double Iso Pentane. Parts per million by volume — NGA-FID. Natural Gas Analysis by
Flame lonization Detector
n_Pentane_ppmv_NGA_FID Double n Pentane. Parts per million by volume — NGA-FID. Natural Gas Analysis by
Flame lonization Detector
Iso_Hexane_ppmv_NGA_FID Double Iso Hexane. Parts per million by volume — NGA-FID. Natural Gas Analysis by
Flame lonization Detector
n_Hexane_ppmv_NGA_FID Double n Hexane. Parts per million by volume — NGA-FID. Natural Gas Analysis by
Flame lonization Detector
Iso_Heptane_ppmv_NGA_FID Double Iso Heptane. Parts per million by volume — NGA-FID. Natural Gas Analysis by
Flame lonization Detector
n_Heptane_ppmv_NGA_FID Double n Heptane. Parts per million by volume — NGA-FID. Natural Gas Analysis by
Flame lonization Detector
N2_ppmv_NGA_TCD Double Nitrogen. Parts per million by volume — NGA-TCD. Natural Gas Analysis by
Thermal Conductivity Detector
02_ppmv_NGA_TCD Double Oxygen. Parts per million by volume - NGA-TCD. Natural Gas Analysis by
Thermal Conductivity Detector
CO2_ppmv_NGA_TCD Double Carbon dioxide. Parts per million by volume - NGA-TCD. Natural Gas
Analysisby Thermal Conductivity Detector
Xenon_ppmv Double Xenon. Parts per million by volume
Ethylene_ppmv Double Ethylene. Parts per million by volume
Propylene_ppmv Double Propylene. Parts per million by volume
Proceeding_label Text, 254 Label inthe proceedings
Comments Text, 254 Comments
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Seabed fluid flow Indicators
FluidFlow_Seafloor_Poly_Features -- Polys

FIELDNAME FORMAT DESCRIPCION
ID_IindiName | Text, 254 Identification code of the evidence- PK-
MpArea Double 156 | Cartographical areaof theevidenceinkm2
GeoSetting Text, 50 Geographicl / Geologicl Setting— Constrains NN, LV
LocalSite Text, 50 Local sitewhere the evidence is located
FF_Type Text, 50 Type of evidence— constrain-NN- LV_FF_Type
Description Text, 250 Description ofthe evidence- freetext
Data_Source | Text, 254 Institution/Company if Owner of Data. Project, database or publication where data have been collected
CName Text, 50 Contactname
Email Text, 50 Contact Email
DOI Text, 254 DOI of maindata publication
References Text, 254 Referencesto data. Author, Year & Title. Link to PDF in data repository
Comments Text, 254 Comments - Freetext
FluidFlow_Seafloor_Point_Features -- Points
FIELDNAME | FORMAT DESCRIPCION
ID_IndiName | Text, 254 Identification code of the evidence - PK-
Lat_DD Double 15,6 Latitude indecimal degrees(WGS84)
Long_DD Double 156 | Longitude in dedmal degrees (WGS84)
WaterDepth Double 15,6 Seafloor depth
GeoSetting Text, 50 Geographicl / Geological Setting— Constrains NN, LV
LocalSite Text, 50 Local sitewhere the evidence is located
FF_Type Text, 50 Type of evidence— constrain-NN- LV_FF_Type
Description | Text, 250 Description of the evidence- freetext
Data_Source | Text, 254 Institution/Company if Owner of Data. Project, database or publication where data have been collected
CName Text, 50 Contactname
Email Text, 50 Contact Email
DOI Text, 254 DOI of main data publication
References Text, 254 Referencesto data. Author, Year & Title. Link to PDF in data repository
Comments Text, 254 Comments -- Freetext

EEEE NN NN NN NN NN NN NN NN NN NN NN NN NI NN NN NN NN NN NN NN NN NI NN NN NN NN NN NN NN A NI E NN NN NN EEEEEEENEEEEEEEY

GARAH GIS database storing data of Gas hydrates evidences and indicators, geothermal
gradient, seafloor temperature, bathymetry, ODO-DSDP, and maps of the thickness of the
theoretical gas-hydrate stability zone (GHSZ) in several areas of Europe.
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Geophysical Indicators

GasHydrate_Profile_Seism_Indicators -- Lines

FIELDNAME FORMAT DESCRIPCION
ID_IndiName Text, 254 Identification code of the evidence - PK-
MpLength Double 156 | Cartographical length in kmof the indicator
GeoSetting Text, 50 Geographical / Geologicl Setting—Constrains NN, LV
LocalSite Text, 50 Local sitewhere the evidence is located
Data_Source Text, 254 Institution/Company if Owner of Data. Project, database or publication where data have been collected
Cruise Text, 254 QOceanographic Cruise wherethe evidence has beenrecovered or observed
CName Text, 50 Contactname
Email Text, 50 Contact Email
FF_Type Text, 50 Type of evidence—constrain-NN- LV_FF_Type
Description Text, 250 Description ofthe evidence - freetext
D_indi_m_tp Double 11,4 | Depth of thetop of the evidence below seabed inmeters
D_Indi_m_bt Double 11,4 | Depth of the bottom of the evidence below seabed inmeters
D_Indi_TWT_tp | Double11,4 | Depth of thetopof the evidence below seabed inseconds TWTT
D_Indi_TWT_bt | Double11,4 | Depth of the bottom of the evidence below seabed inseconds TWTT
DOI Text, 254 DOI of maindata publication
References Text, 254 Referencesto data. Author, Year & Title. Link to PDF in data repository
Comments Text, 254 Comments - Freetext

GasHydrate_Lo

cal_Seism_Indicators -- Points

FIELDNAME FORMAT DESCRIPCION
ID_IndiName Text, 254 Identification code of the evidence - PK-
Lat_DD Double 15,6 Latitude indecimal degrees(WGS84)
Long_DD Double 15,6 Longitude in dedmal degrees (WGS84)
WaterDepth Double 156 | Seafloor depth
GeoSetting Text, 50 Geographicl / Geological Setting— Constrains NN, LV
LocalSite Text, 50 Local sitewhere the evidence is located
Data_Source Text, 254 Institution/Company if Owner of Data. Project, database or publication where data have been collected
Cruise Text, 254 Oceanographic Cruisewherethe evidence has beenrecovered or observed
CName Text, 50 Contact name
Email Text, 50 Contact Email
FF_Type Text, 50 Type of evidence—constrain-NN- LV_FF_Type
Description Text, 250 Description of the evidence- freetext
D_Indi_m_tp Double 11,4 | Depth ofthetop of the evidence below seabed inmeters
D_Indi_m_bt Double 11,4 | Depth of the bottom of the evidence below seabed inmeters
D_Indi_TWT_tp | Double114 | Depth of thetopof the evidence below seabed inseconds TWTT
D_Indi_TWT_bt | Double11,4 | Depth ofthebottom of the evidence below seabed inseconds TWTT
DOI Text, 254 DOI of main data publication
References Text, 254 Referencesto data. Author, Year & Title. Link to PDF in data repository
Comments Text, 254 Comments -- Freetext

GasHydrate_Areal_Seism_Indicators -- Polys
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FIELDNAME FORMAT DESCRIPCION

OBJECTID Number Feature ID. An intemally generated identifiGgtion number for each
feature. Automatically generated within shapefile.

shape Geometry points

Data_Numbe Text, 254 Number arbitrary

Codes Text, 254 Codes basedon LeeandUyeda 1965

Site_Name Text, 254 Code from “AAPG Datapages’ (Jessop et al 1975)

Latitude Num (Double) (0,0) Latitude

Longitude Num (Doubie) (0,0) Longitude

Elevation Text, 254 Elevation

minD Text, 254 Minimum depth for the heat flow calculation

maxD Text, 254 Maximum depth for the heat flow calculation

No__Temps Number Number of temperatura point used in the calculation

Gradient Gradient Temperatuegradient

No__Cond_ Number 0, Estimated by roc type or existing data. Blank , lack of info

Conductivi Num (Doubie) (0,0) Average conductivity

No_Heat_Pr Text, 254 Number of samplesused inthe calculation

Heat_Fiow Num (Doubile) (0,0) Heat flowinmE/m2

No__sites Number Differnt of 1 if grouping has occurred. Blank in subitems. More
information inJessop et al (1875)

Year_of_Pu Text, 254 Year of publication

Year_of__1 Num (Doubie) (0,0) Delete

Year_of__2 Num (Doubie) (0,0) Delete

Reference Text, 254 Source of data

Comments Text, 254 Additionalreferences

Comments2 Text, 254 Methods, Geographical setting, or additional references

Seafloor_Temperature: POINTS

FIELDNAME FORMAT DESCRIPCION
ID_OceName Text, 254 Identificationname of data - PK
Lat_DD Double 15,6 | Latitude indecimal degrees(WGS84)
Long_DD Double 156 | Longitudein dedmal degrees (WGS84)
WaterDepth Double 156 | Seafloor depth
Measure_Depth | Double 156 | Water depthof thetemperature measured (m)
Temp Double 156 | Temperature (2C)
Data_Source Text, 254 Institution/Company if Owner of Data. Project, database or publication where data have been
collected

Theoretical thickness (in meters) of the gas-hydrate stability zone (GHSZ) for pure methane in
three areas (Arctic, Antarctic and western Europe) applying the method of Ledn et al (2009)
with the constrain of the sedimentary thickness of deep basins (sediment thickness taken from
Divins 2003).

FIELDNAME FORMAT DESCRIPCION

ID_IndiName Text, 254 Identification code of the evidence- PK-

MpArea Double 156 | Cartographical areaof the evidenceinkm2

GeoSetting Text, 50 Geographical / Geological Setting— Constrains NN, LV

LocalSite Text, 50 Local sitewhere the evidence is located

Data_Source Text, 254 Institution/Company if Owner of Data. Project, database or publication where data have been collected
Cruise Text, 254 Oceanographic Cruise/es inwhich the evidence is supported

CName Text, 50 Contactname

Email Text, 50 Contact Email

FF_Type Text, 50 Type of evidence— constrain-NN- LV_FF_Type

Description Text, 250 | Description ofthe evidence- freetext

D_Indi_TWT_tp | Double11,4 | Depth of thetopof the evidence below seabed inseconds TWTT

D_Indi_TWT_bt | Double11,4 | Depth of the bottom of the evidence below seabed inseconds TWTT
[ Size Text, 50 Size (volume, km2, tons, etc)

DOl Text, 254 DOI of main data publication

References Text, 254 Referencesto data. Author, Year & Title. Link to PDF in data repository
Comments Text, 254 Comments -- Freetext
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A pan-European GIS focused on gas hydrates: a research base-line in geohazards and geological
storage of CO2

GARAH project (GeoERA - GeoE.171.002)

WP-3
Hydrate assessment in the European continental
margin and related risks

To develop a harmonized model for a pan-European gas hydrate data infrastructure. A GlS-database will be
developedthat includes key gas hydrate observations (both direct and indirect), relevant oceanographic
variables (seafloortemperature, heat flow, bathymetry, sedimentationrates, etc.) and modelled hydrate
stability thickness.

It will identify the critical knowledge gaps and provide information on areas of interest for future joint projects. It
will also provide recommendations on how future data should be collectedand stored to be fully interoperable.
It will thus lay the groundwork for future projects related to improving models of the gas hydrate stability zone
(GHSZ) along European margins. This is essential forassessments relating to geohazards and risks,
assessments ofthe abundance of sediment-hosted gas hydrates, and evaluations of the role of CO2-rich
hydrates for the geological storage of CO2.

www.lgme.es Ci:l Rios Rosas, 23
Sird 28003 MADRID
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A pan-European GIS focused on gas hydrates: a research base-line in geohazards and geological
storage of CO2

Task 3A - Collection of data sources to be
implemented in the hydrate related GIS-database

Task 3B - Definition of the data model structure
and data loading.

Task 3C - Integration of results.

www.lgme.es

W 23003 MADRID
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3A. Collection of data sources to be implemented in the hydrate related GIS-database
REPORT D3.1 of GARAH Project

835 information layers of information (10.75 Gb)

* data of pan-European scope coming from public and free databases such as EMODnet, PERGAMON or MIGRATE
* data of regional scope coming from scientific organizations
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Next steps
Actions/Tasks/Deliverables Deadline
Data loading (task 3B) June 2020
Deliverable D3.2: Hydrate related GIS-database (M27)

Sept. 2020
Task 3C. Integration of results Dec. 2020
D3.3: Gas Hydrate overview report (M33)

March 2021
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A pan-European GIS focused on gas hydrates: a research base-line in geohazards and geological
storage of CO2
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