IHB File No. S3/2620

CIRCULAR LETTER 27/2004
23 April 2004

IHO/IOC GEBCO Information
Dear Hydrographer,
This Circular Letter is to keep you informed on the progress of several activities concerning the
IHO/IOC GEBCO Project.
a) Nippon Foundation – GEBCO Training Project:
•

•
•

•

A GEBCO's Teaching Organisation Evaluation Group (TOEG) reviewed six
proposals from four countries and chose the University of New Hampshire in
Durham, New Hampshire, USA, as the Training Institution that will run the Training
Programme. GEBCO is now in the process of negotiating a contract with the Centre
for Coastal and Ocean Mapping/Joint Hydrographic Centre of the UNH.
GEBCO has also advertised for a Project Manager, and the selection process is
underway.
IHB completed the first phase of the students’ selection process by inviting Member
States through IHO Circular Letter 10/2004, to provide CVs of their candidates. The
CVs so far received (12) have been forwarded to the Chairman of the IHO/IOC
GEBCO Guiding Committee and to the Permanent Secretary of GEBCO for
consideration by the Selection Board established to examine the applications and
conduct the necessary interviews. The results will be communicated to the IHB and to
the IOC Secretariat for endorsement.
As soon as the selection process is finalized, the IHB will report back to the
Hydrographic Offices that have applied, providing the name of the selected students.
ACTION: No action requested of Member States.

b) Proposal for a New IHO/IOC Ocean Mapping Programme Structure
•

•

2003 was an important year in the life of the GEBCO Project. The Centenary
Celebrations of the Project; the release of the 3rd version of the GDA on that occasion;
and the fact that there was a considerable increase in the awareness of scientists in
global bathymetry.
For more than 100 years, GEBCO has successfully met the needs of the
oceanographic community and has led to a better knowledge of the world’s ocean
bottom relief, which is the very basis of many projects covering various aspects of
oceanography.

•
•

•

•

For the IHO and IOC, the parent organizations of GEBCO, it seems natural that both
should aim to improve the existing programme to make it more efficient and to fulfil
the requirements of the 21st Century.
The IHB and IOC’s Secretariats have studied the current structure of GEBCO and
Ocean Mapping in general and have proposed a draft new organisational structure for
the ocean mapping programme activities within the IHO and IOC which will be
submitted to the Member States for their consideration and comments. So far it has
been passed to the Chairman of the IOC/IHO GEBCO Guiding Committee and the
Chairman of the IOC Consultative Group on Ocean Mapping, for comments.
Taking advantage of the coming IOC Executive Council (June 2004), the IOC
Consultative Group on Ocean Mapping (CGOM) will introduce this initiative and it is
anticipated that the Executive Council will adopt a Resolution which invites IOC and
IHO Member State representatives to express their views to the IOC Executive
Secretary and to the President of the IHB Directing Committee on the proposed
streamlining of the ocean mapping support mechanisms, by bringing together GEBCO
and IBCs under a joint IHO/IOC Ocean Mapping Board. Both the IOC and the IHB’s
Secretariats will jointly prepare and submit the final text of this new co-ordinating
mechanism to the respective IOC and IHO governing bodies in 2005 for their
approval.
At Annex “A” you will find a Draft Working Document, including the Proposal. Also
and in Annex “B” and “C” other different structures developed, prepared and
presented by some of the participants who attended the last GEBCO Guiding
Committee Meeting (April 2004).
ACTION:
Member States are kindly invited to provide their views and
comments on this initiative to reach the IHB by 31st October 2004.

c) Summary of the XX IOC/IHO Joint GEBCO Guiding Committee Meeting
•

•

•

The XXth meeting of the GEBCO Guiding Committee (GGC) took place from 1 – 6
April 2004, on the Island of Palmaria, Porto Venere, Italy. The meeting was hosted by
Dr Mike Carron of the NATO Undersea Research Center, La Spezia, and chaired by
Mr David Monahan, Chairman of the GGC. The Agenda covered the first 2 days
general discussion and reports, at the weekend ad hoc groups gathered and discussed
various issues and the last two days were devoted to analysis and decision making.
Only 3 of the 5 IHO representatives were present. The IHB was represented by
Captain H Gorziglia, Director. The meeting was attended by several members of the
wider ‘GEBCO Community’ each acting in their own personal capacity.
SCUFN:
A new digitised format of gazetteer is under preparation to facilitate formalising the
application process for new under sea features names. There has been a positive
response from IHO Member States to provide new members for this sub-committee.
The group was sorry to learn that Colombia had to withdraw its representative. The
IHB reported that it will seek a replacement from IHO Member States.
GEBCO Digital Atlas:
The editor of the GDA reported on activities including proposals for regional atlases.
The issue of cost was discussed. There were three views expressed: keep it the same,
reduce the cost or issue it for free. Some considered that the income derived (£20,000)
was very small within the overall context of GEBCO. Several suggested that a free
product would increase the visibility and recognition of GEBCO. It can currently be
downloaded for free over the Internet, but in about 180 separate blocks, which takes
time. This issue will be given further thought.

•

•

•

•

NIPPON Foundation Project:
The Permanent Secretary explained the background and current status of this project.
Participants were informed of the selection of the teaching institution ( University of
New Hampshire, Durham, USA, subject to contractual agreement) and the process to
be followed for selecting students, as well as the appointment of a Project Manager.
The IHB representative informed the meeting of the actions taken so far by the IHB
requesting nomination of candidates. Some concern was expressed at the rushed
timescale, but this was due to the requirement by the Nippon Foundation that this
project should start in 2004. In addition to the University training scheme there were
two other parts, work projects and fellowships. These were due to start later and there
was more time available to initiate the process.
New Structure for Ocean Mapping:
The IHB and IOC representatives introduced the proposal for examining and
restructuring the overall Ocean Mapping Programme, aiming to improve the current
GEBCO and IBC Projects. The IHB representative stated clearly that this proposal
was aimed at improving Ocean mapping, avoiding duplication and making better use
of resources. Participants provided two further structures that could also constitute a
suitable model for further development. It was agreed that the IHB and the IOC
Secretariat would approach Member States and the Executive Council respectively
seeking views and comments on the initiative to improve global Ocean Mapping
Programme.
Work Programme:
The IHB stressed the need for the IHO to have a clearly defined GEBCO Work
Programme to be submitted to Member States, identifying where resources and
funding support were needed. The IHB requested that the final agreed Work
Programme should go to IOC and IHO for consideration.
In conclusion,
There is a need to improve IHO participation in the Guiding Committee. The draft
structure prepared by IHB and IOC Secretariat constitutes a good starting point to
study a structure to improve the IHO/IOC ocean mapping programme as a whole. The
next meeting of the GGC is expected to take place in Mexico in 2005. Full minutes of
this meeting are under preparation by the GEBCO Permanent Secretary.
ACTION:
Member States are kindly invited to propose names and CVs of
candidates to fill one vacant post as IHO representative on SCUFN. Documentation
should reach the IHB by 1st September 2004.

On behalf of the Directing Committee
Yours sincerely,
Captain Hugo GORZIGLIA
Director
ANNEXES:
A: Proposal for a new organizational structure for the ocean mapping programme activities within
IHO and IOC
B: Alternative diagram proposed by Mr. Ron Macnab at the GGC Meeting.
C: Alternative diagram proposed by GGC Task Group at the GGC Meeting.

Annex A to IHB CL27/2004

ANNEX “A”
PROPOSAL FOR A NEW ORGANIZATIONAL STRUCTURE
FOR THE
OCEAN MAPPING PROGRAMME ACTIVITIES
WITHIN
IHO AND IOC

1.-

INTRODUCTION

The Intergovernmental Oceanographic Commission (IOC) and the International
Hydrographic Organization (IHO), being aware of the growing need for close-cooperation in activities of common interest to both Organizations and their Member
States, agree among other topics, on the following:
To continue to co-operate in the development of the IOC/IHO General Bathymetric
Chart of the Oceans (GEBCO), and in the development of International
Bathymetric Charts (IBC) in accordance with the decisions of the International
Hydrographic Conference and the IOC Assembly, and, in particular, to promote the
free exchange of processed data between the two Organizations both for the
production of future editions of GEBCO and IBC, and for use as a base for the
preparation of various kinds of geological/geophysical, physical, chemical and
biological overprint/overlay sheets;
Co-operate in the formulation of proposals for, and the execution of, technical
cooperation projects having components which fall within the competence and the
expertise of the respective Organizations, including advance exchange of relevant
information and the formulation of other measures required to implement the
projects;
To promote training, education and capacity building in all spheres of surveys
mapping and charting of mutual interests by enhancing the awareness of the
Member States of both Organizations to the importance of co-operation in the use
of training facilities, research institutions, vessels, data, and the expertise and
experience of personnel, especially to the benefit of developing States;
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2.-

RELEVANT OCEAN MAPPING PROGRAMME’S ORGANIZATIONS

2.1

THE INTERNATIONAL HYDROGRAPHIC ORGANIZATION (IHO)

The International Hydrographic Organization (IHO) is an intergovernmental
organization of a consultative and technical nature comprising over 70 Member States
represented by their respective national Hydrographic Offices. IHO objectives include
the coordination of the activities of national hydrographic offices; the greatest
possible uniformity in nautical charts and documents; the adoption of reliable and
efficient methods of carrying out and exploiting hydrographic surveys and the
development of the sciences in the field of hydrography and the techniques employed
in descriptive oceanography, all aiming at contributing to safety of life at sea, safety
of navigation and the protection of the marine environment.”
2.2

INTERGOVERNMENTAL OCEANOGRAPHIC COMMISSION (IOC)

The Intergovernmental Oceanographic Commission is a body with functional
autonomy within the United Nations Educational, Scientific and Cultural
Organization (UNESCO).
The purpose of the Commission is to promote international cooperation and to
coordinate programmes in research, services and capacity-building, in order to learn
more about the nature and resources of the ocean and coastal areas and to apply that
knowledge for the improvement of management, sustainable development, the
protection of the marine environment, and the decision-making processes of its
Member States. The Commission will collaborate with international organizations
concerned with the work of the Commission
Among others, the functions of the Commission shall be to recommend, promote,
plan and coordinate international ocean and coastal area programmes in research and
observations and the dissemination and use of their results.
2.3

IHO DATA CENTRE for DIGITAL BATHYMETRY (IHO-DCDB)

The US National Geophysical Data Center (NGDC) on behalf of the IHO operates the
IHO Data Centre for Digital Bathymetry and has agreed to provide the services
indicated in Annex A.
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3.-

JOINT IOC-IHO OCEAN MAPPING DIRECTING BOARD (OMDB)

The Joint IOC-IHO Ocean Mapping Directing Board (OMDB) has the overall
responsibility for fostering the GEBCO Global Project and the International
Bathymetric Chart Regional Projects in conformity with resolutions adopted by IHO
and IOC, proposing to its two parent organizations the policy and strategy for the
preparation and dissemination of the world and regional series of contoured charts of
the ocean floor and the “GEBCO Digital Atlas” (GDA). Its Terms of Reference are
provided in Annex B.
A Structural Diagram illustrating the components of OMGC is given in the last page.
3.1

JOINT IOC-IHO GEBCO GLOBAL PROJECT

3.1.1

Background Information:

The preparation of the first world series of oceanic bathymetric charts was
started in 1903, and was published one year later as the GEBCO, under the auspices
of Prince Albert 1st of Monaco.
As additional data became available over the years, new editions were
compiled, first by the Prince’s scientific committee and later, after the Prince’s death,
by the International Hydrographic Bureau. The last sheet of the 4th Edition, which was
printed by the Institut Géographique National (IGN) of France, was published in
1973.
With the increasing knowledge of the morphology and of the geological
processes on the ocean bed in the 1950s and 1960s, a scientific input into the
preparation of the contours was introduced into GEBCO by linking the
Intergovernmental Oceanographic Commission (IOC), of UNESCO, with the IHO as
joint sponsors of the project.
Under the new Joint IOC/IHO Guiding Committee for the GEBCO, a 5th
Edition was prepared and completed in 1982. This edition differed in many ways from
its predecessors. There were new sheet boundaries, new specifications, sounding
control was shown by track lines and dots, and an extensive scientific review process
was carried out prior to publication.
The contours of the 5th Edition have been digitised, together with the tracks,
sounding control and the names, to form the basis for the “GEBCO Digital Atlas”
(GDA) which were initially available on magnetic tape, and now on CD-ROM.
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The database of the GDA is updated as new contour data are acquired and
blocks of older data are replaced. Users can extract from the database the areas they
need on any suitable scale.
At an appropriate time it is planned to produce a 6th Edition of printed sheets
from the GDA database.
3.1.2 The Organization and Components of the GEBCO Global Project
3.1.2.1

The Joint IOC-IHO GEBCO Global Project Committee (GGPC).

The GEBCO Global Project will have a Committee formed by 3
representatives of the IHO, 3 representatives of the IOC and the Chairmen of the Sub
Committees of the GEBCO Global Project Permanent Secretary. The Terms of
Reference of this Committee are provided in Annex C
3.1.2.2

The GEBCO Global Project Sub Committees.

The following two Sub Committees will provide the required technical support for the
GEBCO Global and the IBC Regional Projects:
•

•

3.2.
3.2.1

The Sub-Committee on Geographical Names and Nomenclature of Ocean
Bottom Features (SCUFN) that recommends to the Ocean Mapping
Directing Board names to be included in the global and regional charts as
well as in the GDA. Its Terms of Reference are provided in Annex D.
The Sub-Committee on Digital Bathymetry that advises the Ocean
Mapping Directing Board on procedures to achieve a fully digital version
of the GEBCO Global Projects as well as IBC Regional Projects and to
prepare the “GEBCO Digital Atlas” (GDA). Its Terms of Reference are
provided in Annex E.
JOINT IOC-IHO INTERNATIONAL BATHYMETRIC CHARTS
REGIONAL PROJECTS

Background Information:

IOC activities in international ocean mapping began in 1969 after the
endorsement by the UN General Assembly of the Long-Term and Expanded
Programme of the Ocean. The first activity was the compilation of the Geological and
Geophysical Atlas of the Indian Ocean taking advantage of the data collected through
the International Indian Ocean Expedition (IIOE). This atlas was published in 1975 by
the Academy of Sciences and the Main Administration of Geodesy and Cartography
of the former USSR.
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The International Geological-Geophysical Atlases of the Atlantic and Pacific
Oceans (GAPA) is another endeavour of IOC in Ocean Mapping. The Atlantic Ocean
Atlas was published in 1991 and the Pacific Ocean Atlas was published in 2003, thus
completed the GAPA project
.
3.2.2 The Organization and Components of the IBC Regional Projects
3.2.2.1.

The IBC Regional Projects

There are 8 established IBC regional projects:
• IBC Southern Ocean, covering the Antarctic
• IBC Artic Ocean
• IBC Caribbean Sea and Gulf of Mexico
• IBC Central East Atlantic
• IBC Mediterranean
• IBC South East Pacific
• IBC West Indian Ocean
• IBC Western Pacific

(IBCSO)
(IBCAO)
(IBCCA)
(IBCEA)
(IBCM)
(IBCSEP)
(IBCWIO)
(IBCWP)

Additional IBC projects may be established as necessary.
3.2.2.2

The Joint IOC-IHO IBC Regional Projects Committee (IRPC).

The IBC Regional Project Committee will comprise the Chairman of each of
the IBC Projects listed above. The Terms of Reference of this Committee are
provided in Annex F
ANNEXES
ANNEX A Services provided by IHO Data Centre for Digital Bathymetry (DCDB)
ANNEX B Terms of Reference of the Joint IOC-IHO Ocean Mapping Directing
Board (OMDB)
ANNEX C Terms of Reference of the Joint IOC-IHO GEBCO Global Project Committee (GGPC)
ANNEX D Terms of Reference of the GEBCO Global Project Sub-Committee on
Undersea Feature Names (SCUFN) .
ANNEX E Terms of Reference of the GEBCO Global Project Sub-Committee on
Digital Bathymetry (SCDB).
ANNEX F Terms of Reference of the Joint IOC-IHO IBC Regional Projects
Committee (IRPC)
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ANNEX A

Services provided by IHO Data Centre for Digital Bathymetry (DCDB)
Oceanic soundings are acquired by hydrographic and oceanographic ships during
surveys and on passage between survey areas and ports. In addition many warships,
fisheries and others vessels also collect oceanic soundings.
These data are submitted to the IHO Data Centre for Digital Bathymetry (DCDB) at
Boulder, Colorado (USA), in digital or hard copy (collector tracing) format. The
DCDB carries out the following functions:
(1) Operation of the data center with a focus of activity on oceanic regions with
depths greater than 100 meters.
(2) Provision free of charge to the IHO and IOC for use by its Member States, of the
data needed for their national or international projects. The IHO and IOC Member
States will submit their requests for data through directly to the IHO-DCDB. IHO
Member States’ Hydrographic Offices (HOs) will provide the center with the
digital bathymetric data collected by their nation’s institutions in oceanic regions,
such as the national oceanographic commissions.
(3) Maintenance of a quality control facility whereby data provided to the center are at
least subjected to simple checks for violation of physical principles (instantaneous
changes in position, impossibly high ship speeds, etc.) and completeness of
labeling, referring detected obvious errors back to suppliers of data for possible
corrections. Member States’ Hydrographic Offices may be requested to assist in
resolving matters of quality control concerning data originated by their nation’s
organizations.
(4) Maintenance of inventories in digital form of all digital bathymetric data including
digital contour data and the production of an annually updated catalogue of
recently acquired bathymetric data. The center will provide this catalogue to the
IHB in a form analogous to the IHO publication B-4.
(5) Maintenance of trackline catalogues of newly collected data for further studies.
(6) Collaboration with various international organizations in the development of
exchange formats and standards to expedite bathymetric data exchange, including
digital bathymetric contours.
(7) The operational procedures, systems and formats supporting the Banking of
Bathymetric data at the IHO DCDB are given in APPENDIX 1 TO Annex A.
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Appendix 1 to ANNEX A
OPERATIONAL PROCEDURE, SYSTEMS AND FORMATS
SUPPORTING THE BANKING OF BATHYMETRIC DATA AT
THE IHO DATA CENTRE FOR DIGITAL BATHYMETRY (DCDB)
The IHO DCDB operates on the basis that the prime responsibility for quality
control of the data rests with the collector or custodian of the raw data. DCDB
receives data from IHO Member States’ Hydrographic Offices or other national
Institutions or Agencies in oceanic regions on any specially agreed-upon transfer
media. Contributors are responsible for providing digital cruise data and headers
(which list general information about the cruise and data acquired during the cruise)
preferably in MGD77 format. The MGD77 format is described in a separate
document available from DCDB. Data provided in other formats are accepted when
accompanied with concise documentation. If data are provided to DCDB in an
alternate format, written headers on MGD77 coding forms are accepted.
As soon as the data package arrives, DCDB reviews the accompanying written
enclosures, checks the physical condition of the data storage media and assigns the
data a project number used as a permanent identifier. Documentation which should be
provided as enclosures with the data by each contributor is listed in Appendix 1. If
data are not provided in MGD77 format, a concise description of the format used and
completed MGD77 header coding forms should be included. DCDB provides
enclosure forms and header coding forms to contributors on request. If the data and
headers are in MGD77 format, or if the data are in a well documented alternate format
with completed MGD77 header coding forms, data processing begins.
Acknowledgement via mail or electronic mail is sent to the contributor within one
week of receipt of the data. If necessary the acknowledgement includes a request for
any information needed by DCDB to begin processing.
Within 3 weeks of the arrival of the data to DCDB they are copied for archival
protection reasons and are scanned electronically using a digital scanning routine to
determine whether the format matches that described in the written documentation. A
manual check of the printout of the scanning routine is completed to determine if the
data are entered in the proper record fields. After this scanning review is completed, a
follow-up letter or electronic mail notice is sent to the contributor explaining the
results and describing the expected date of completion of assimilation. This notice
will also include a request for further documentation on any received format not
familiar to DCDB staff.
The first step of assimilation occurs when the data are electronically
transferred to a computer to begin error checking. Validation software is employed to
routinely check several parameters. Latitude and longitude are checked to determine
whether they fall within the normal ranges of 90E to –90E and 180E and –180E
respectively. Each depth value, 2-way travel time, magnetic value, and gravity value
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is checked against physically possible values. Any value not physically possible (see
Appendix 2) is flagged by the software. Navigation is also checked by comparing the
time and navigation points for accelerations and/or course changes physically possible
on an oceanic vessel. If there are errors discovered in the navigation check, plots of
the navigation are reviewed. If there is a discrepancy, a staff person further reviews
the situation and communicates with the contributor as necessary.
There are two checks done by DCDB staff at this point in the assimilation
process. First the header record is reviewed for possible data entry errors. Second,
randomly selected depths of the survey are compared to GEBCO chart depths as a
check for two possible errors – mismatched units of depth such as fathoms instead of
meters or the misplacement of a decimal point in the depth record.
The staff at DCDB reviews any errors discovered and flagged by the
validation software or during the two checks discussed above. If there are relatively
few errors, the processing continues. But if there are a significant number of flagged
errors, the contributor is notified and asked to correct and resubmit the data or provide
enough information so the errors can be corrected by DCDB staff.
Next, an inventory file is created, which is a compacted version of each cruise.
Normally the inventory file includes just enough data to define the trackline of the
original cruise, usually about 2 percent of the total. The inventory file includes a list
of the total number of data records for each parameter in the data set and a complete
header for each cruise. The trackline of the inventory is displayed on a computer
screen, where it is reviewed for obvious errors such as ship travel across a land mass,
gaps in the cruise track or unusual navigational deviations. Quality Control processing
is now complete.
The final assimilation steps are data management and archival functions. All
assimilated cruises are added to the master inventory which is available for IHO
Member States’ hydrographic offices and other appropriate Agencies as described in
documentation establishing the IHO DCDB. A copy of the master data file for each
cruise is archived on-site and another off-site for added security. The inventory file,
which is used by DCDB as part of the data request system, is also duplicated and
stored in two locations. After the data are archived, the results of the DCDB
validation software checks are offered to the contributor of the data along with a copy
of the assimilated data set.
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Sub - Appendix 1 to Annex A
Documentation to be Provided with Data
ITEM

EXAMPLES

Contributor

Royal Australian Navy

Project Name

1986 Offshore Cruises

Contact

John Smith

Address

self explanatory

Telephone number

self explanatory

Facsimile number

self explanatory

Electronic mail address

(if applicable)

Digital Data Format

Internal J.O.D.C. (provide complete
documentation)

Cruises Names

OFF8601, OFF8602

Storage Media

CD-Rom

Character Code

ASCII or EBCDIC (only)

Record Size

120 bytes

Block Size

1920 bytes

Other Media Specific Information

(if applicable)

Cruise Information

MGD77 Header Coding Forms

Comments

Anything that will assist DCDB staff
in the data processing.
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Sub - Appendix 2 to Annex A

Data Range limits
DATA PARAMETER

ALLOWABLE RANGE

Latitude
Longitude
2-way Travel Time
Corrected Depth
Magnetic Total Field
Gravity

90E to –90E
180E to –180E
greater than 0 less than 15 seconds
0 to 11,000 meters
20,000 to 72,000 nanoteslas
977,000 to 985,000 mgals.
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ANNEX B

JOINT IOC-IHO OCEAN MAPPING DIRECTING BOARD (OMDB)
Terms of Reference
Considering the need to promote and coordinate the development of their ocean
mapping projects, the Intergovernmental Oceanographic Commission (IOC), of
UNESCO, and the International Hydrographic Organization (IHO) establish a joint
Ocean Mapping Directing Board (OMDB) with the following Objectives and Rules of
Procedure:
1.

Objectives
The objectives are to:

1.1

Foster the achievement of, and keep under continuous review, all ocean
mapping activities agreed by the two parent organizations. Provide annual
reports on the jointly sponsored programs, to both Parent Organizations.

1.2

Guide the ocean mapping programme, for implementation by its two
subsidiary committees, i.e. the GEBCO Global Project Committee (GGPC)
and the IBC Regional Projects Committee (IRPC), and make
recommendations to the two parent organizations on policy and strategy issues
to be followed for the preparation and dissemination of all products from the
global and regional projects.

1.3

Develop a costed four-year work programme, identifying tasks, products,
responsibilities, resources and target dates. This programme shall be updated
and submitted by the Board to the Parent Organizations annually.

1.4

Taking into account technological development and data availability, identify
new applications for bathymetric data and/or define new bathymetric products.
Draft specifications for these products, as appropriate.

1.5

Explore the potential, for the better interpretation of oceanic bathymetry, of
techniques such as acoustic imagery and satellite observations.

1.6

Provide a technical link between the groups supervising each ocean mapping
project, so as to ensure that common specifications are used for all resulting
products.

1.7

Encourage subsidiary regional bodies to identify their requirements for the
development of bathymetric chart series, as well as overlay series showing
other scientific parameters, including marine resources.
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1.8

Advise the IHO (in its capacity as the World Data Centre for Bathymetry),on
matters connected with the collection and exchange of bathymetric data,
including the development of automatic data assimilation, archival, retrieval
and distribution methods, soliciting the advice and assistance of the IOC
Committee on International Oceanographic Data and Information Exchange
(IODE), and others as necessary.

1.9

Stimulate the flow of data relevant to the Ocean Mapping programme by
actively identifying sources of new data and encouraging release of data to
appropriate data banks, with the object of ensuring that maximum available
data are provided to the World Data Centre for Bathymetry and its IHO Data
Centre for Digital Bathymetry.

1.10

Provide advice on ocean mapping, as requested by intergovernmental and nongovernmental organizations.

1.11

Develop and promote training opportunities in ocean mapping.

1.12

Recommend and develop measures for optimum publicity, distribution and
sales of copies of Ocean Mapping Projects and other bathymetric products
produced under the aegis of the Committees.

2.

Rules of Procedures

2.1

Membership of the Ocean Mapping Directing Board is covered by the following
guidelines:
(1)

The Board will consist of 12 members, plus a Permanent Secretary.
Five members will be nominated by the IHO and five by the IOC. The
other two members will be the Chairpersons of the GEBCO Global
Project Committee (GGPC) and the IBC Regional Projects Committee
(IRPC).

(2)

In close consultation, the Parent Organisations will ensure that
nominated members of the Directing Board will be appointed from as
wide a geographical area as possible.

(3)

Members of the Board are experts acting in their personal capacity and
shall not represent their governments1.

1

So far as IOC is concerned, the Directing Board is classed as a Joint Group of Experts under
the IOC guidelines for subsidiary bodies.
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2.2

The Chairperson and Vice-Chairperson are elected by the Board and endorsed
by the Parent Organizations. The Chairperson, or in his/her absence the ViceChairperson, will conduct the business of the Committee. The Chairperson and
Vice-Chairperson should come from different Parent Organizations.

2.3

The Chairperson is elected for a four-year period and will normally be
succeeded by the Vice-Chairperson. The Chairperson may be re-elected for
one additional four-year period

2.4

Meetings of the Board will normally be held every 2 years. The venue and
date will be discussed at Board Meetings and confirmed twelve months in
advance. In the intervening period the Board will conduct its business by
correspondence (usually electronic).

2.5

The Chairperson, at the request of Members of the Board, may invite
interested scientists and hydrographers to attend meetings as observers. IHB
and the IOC Secretariat will have ex-officio representation at meetings.

2.6

Meetings of the Board will be held in conjunction with those of the GEBCO
Global Project Committee (GGPC) and of the IBC Regional Projects
Committee (IRPC). GGPC and IRPC meetings will be conducted in parallel,
typically over two days, and will immediately be followed, by an OMDB
meeting, at same venue, normally for two days.

2.7

The Board, under the Chairperson’s guidance, will appoint a Permanent
Secretary to the Board. He will be primarily tasked, on the occasion of
meetings of the Board, to make the necessary arrangements, send invitations,
prepare the documentation (including an agenda), act as rapporteur and write a
report of discussions and conclusions.

2.8

The Board should strive to make decisions by consensus. If a vote is
necessary, the quorum required is 7 members, the majority required for
acceptance is to be a simple majority.

2.9

Any nominated member of the Board [see 2.1 (1)] absent from two
consecutive OMDB meetings will loose its position. A replacement will then
be nominated by IHO or IOC as appropriate.

2.10

A yearly report on the progress and status of all ocean mapping projects (see
1.1) is to be submitted by the Chairperson through IHB and the IOC
Secretariat to the Parent Organizations. It should include all recommendations
of the Board (see 1.2), an updated work programme (see 1.3) and any other
relevant information.
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ANNEX C
JOINT IOC–IHO GEBCO Global Project Committee (GGPC)
Terms of Reference
1.

Objectives:
The objectives are to:

1.1

Guide the GEBCO project and make recommendations to the Ocean Mapping
Directing Board (OMDB) on the policy to be followed for the preparation and
dissemination of that world series of contoured charts of the ocean floor and of
the "GEBCO Digital Atlas".

1.2

Identify the needs of the various users of the bathymetry of the world's oceans;
study the ways and means whereby these needs can be met, and implement
actions found feasible, which meet these needs.

1.3

Stimulate the flow of data relevant to the GEBCO Project by actively
identifying sources of new data and encouraging the release of data to
appropriate data banks, with the object of ensuring that maximum available
data are provided to the World Data Centre for Bathymetry and the IHO Data
Centre for Digital Bathymetry.

1.4

Supervise the means of maintaining, further developing and routinely updating
the "GEBCO Digital Atlas" (GDA). Activities to include but not restricted to:
(1)

Organizing procedures for new compilations of bathymetry;

(2)

Advising on standards and methodology;

(3)

Generating and developing a supplementary file containing ship tracks,
for the purpose of providing graphic presentation for quality assurance
related to interpreted bathymetric information;

(4)

Producing a worldwide gridded data set of bathymetric data, at the best
resolution compatible with the compiled bathymetry available, in order
to support various marine applications, e.g. geosciences, law of the sea,
offshore exploration.

(5)

Integrate, in an appropriate way the geographical names of undersea
features; and
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(6)

Consider the best medium and software for the effective use of the
GDA by all users.

1.5

Investigate and develop new extra-budgetary logistic and financial
arrangements necessary for the furtherance of the GEBCO Project.

1.6

Prepare and maintain, in association with national and international bodies, an
authoritative Gazetteer on Geographical Names of Undersea Features.

1.7

Maintain, as necessary, advisory Sub-Committees on: Undersea Feature
Names and Digital Bathymetry. Form Working Groups to investigate and
report on specific topics as required.

1.8

Advise regional IBC projects, through the IBC Regional Projects Committee
(IRPC), of the specifications for, and collaborate in the preparation of,
bathymetric charts at scales suitable for regional projects, to help ensure their
compatibility with, and later inclusion in, the GDA.

2.

Rules of Procedure

2.1

Membership of the GEBCO Global project Committee is covered by the
following guidelines:
(1)

The Committee will consist of 8 members, 3 members will be
appointed by IHO and 3 by IOC. The additional two members will be
the Chairpersons of the Sub-Committee on Undersea Feature Names
(SCUFN) and the Sub-Committee on Digital Bathymetry (SCDB).

(2)

Members of the Board are experts acting in their personal capacity and
shall not represent their governments2.

2.2

The Chairperson and Vice-Chairperson will be elected by the Committee and
endorsed by the OMDB. They should come from different Parent
Organizations.

2.3

The Chairperson is elected for a four-year period and will normally be
succeeded by the Vice-Chairperson. The Chairperson may be re-elected for
one additional four-year period.

2.4

The Chairperson, or in his/her absence the Vice-Chairperson, will conduct the
business of the Committee. Meetings will usually be held every 2 years, in

2

So far as IOC is concerned, the Project Committee is classed as a Joint Group of Experts
under the IOC guidelines for subsidiary bodies.
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parallel with a meeting of the IBC Regional Projects Committee (IRPC) and
will normally last 2 days. The GGPC and IRPC meetings will precede that of
the OMDB, which will be held at the same location. In the intervening period
the Committee will conduct its business by correspondence (usually
electronic).
2.5

The Committee should strive to decide by consensus. If a vote is required, the
quorum required is 5 delegates, the majority required for acceptance is to be a
simple majority.

2.6

The Chairperson is to submit an annual report to the OMDB.

2.7

The Chairperson is to provide a costed business plan for approval at the
biennial meeting of the OMDB.
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ANNEX D
GEBCO Sub-Committee on Undersea Feature Names (SCUFN)
Terms of Reference.
1.

Objectives:

1.1
The Sub-Committee on Undersea Feature Names reports to the Joint IOC-IHO
GEBCO Global Project Committee (GGPC) as its designated authority for all matters
concerning undersea feature names.
1.2
It is the function of the Sub-Committee to select those names appropriate for
use on GEBCO graphical and digital products, on the IHO small-scale INTernational
chart series, and on the regional IBC series.
1.3

The Sub-Committee shall:
(i)

Select undersea feature names on the basis of:
a)
b)
c)
d)

undersea feature names provided by national and
international
organizations
concerned
with
nomenclature;
names submitted to the Sub-Committee by individuals,
agencies and organizations involved in marine research,
hydrography, etc.;
names appearing in scientific journals or on appropriate
charts and maps, with valid supporting evidence.
Names submitted to the Sub-Committee by the
Chairpersons or Chief Editors of IBC projects, in
relation to the work on these projects.

Such names will be reviewed before they are inputted into the
Gazetteer.
(ii)
(iii)
(iv)

(v)

Define when appropriate the extent of named features;
Provide advice to individuals and appropriate authorities on the
selection of undersea feature names in international waters and, on
request, in waters under national jurisdiction;
encourage the establishment of national boards of geographical names
and undersea features, and when such a board does not exist for a
given coastal state, co-operate in the naming of seafloor features
related to those national waters;
prepare and maintain an international and worldwide gazetteer of
undersea feature names;
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(vi)

encourage the use of undersea feature names included in the
Gazetteer, on any maps, charts, scientific publications, and documents
by promulgating them widely;
(vii) prepare and maintain internationally agreed guidelines for the
standardization of undersea feature names and encourage their use;
(viii) review and address the need for revised or additional terms and
definitions for submarine topographic features.
(ix)
maintain close liaison with the UN Group of Experts on Geographical
Names, the focal point of which shall be invited to attend meetings of
the Sub Committee, and international or national authorities concerned
with the naming of undersea features.
2.

Rules of Procedure

2.1

Membership of the Sub-Committee on Undersea Feature Names is covered by
the following guidelines:
(1)

The Sub Committee will consist of 10 members, 5 members will be
appointed by IHO and 5 by IOC.

(2)

Members of the Sub Committee are experts acting in their personal
capacity and shall not represent their governments3.

2.2

The Chairperson and Vice-Chairperson will be elected by the Sub Committee
and endorsed by the Joint IOC-IHO GEBCO Global Project Committee
(GGPC). They should come from different Parent Organizations.

2.3

The Chairperson is elected for a four-year period and will normally be
succeeded by the Vice-Chairperson. The Chairperson may be re-elected for
one additional four-year period.

2.4

The Chairperson, or in his/her absence the Vice-Chairperson, will conduct the
business of the Sub Committee. Meetings will usually be held every 2 years,
ideally before the GGPC meeting. In the intervening period the Sub
Committee will conduct its business by correspondence (usually electronic).

2.5

The Sub Committee should strive to decide by consensus. If a vote is
necessary, the quorum required is 6 delegates, the majority required for
acceptance is to be a simple majority.

2.6

The Chairperson is to submit an annual report to the GGPC.

2.7

The Chairperson is to provide a costed business plan for approval at the
biennial meeting of the GGPC.

3

So far as IOC is concerned, the SCUFN Sub Committee is classed as a Joint Group of Experts
under the IOC guidelines for subsidiary bodies.
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ANNEX E
GEBCO Sub-Committee on Digital Bathymetry (SCDB)
Terms of Reference
2.

Objectives:

1.1
The Sub-Committee on Digital Bathymetry reports to the Joint IOC-IHO
GEBCO Global Project Committee (GGPC) as its designated authority for all matters
concerning digital bathymetry.
1.2
It is the function of the Sub Committee to maintain a watching brief on
developments in deep sea bathymetric mapping and related activities, and on the
evolving technologies used to support such work.
1.4

The Sub-Committee shall:
(i)

Keep under review, and provide advice on, standards and procedures
for ensuring the continued and effective management, availability and
depiction of digital bathymetric data.

(ii)

Maintain, routinely update and further improve the GEBCO Digital
Atlas (GDA) by:
a) developing procedures for incorporating new compilations of
bathymetry;
b) advising on standards and methodology;
c) generating and developing a supplementary file containing
shiptracks, for the purpose of providing graphic presentation for
quality assurance related to interpreted bathymetric information;
d) integrating in an appropriate way the geographical names of
undersea features; and
e) investigating the best medium and software for the effective use of
the GDA by all users.

(iii)

Investigate and recommend ways and means by which digital methods
may be used to expedite production of the GEBCO (6th Edition).

(iv)

Provide advise on matters connected with the collection and exchange
of bathymetric data.
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(v)

Interact with the relevant committees and working groups, to bring
about, to the extent possible, uniformity and compatibility with IODE
developments and also with IHO Classification Criteria for Deep Sea
Soundings (IHO Special Publication No. 44, Annex A).

2.

Rules of Procedure

2.1

Membership of the Sub-Committee on Digital Bathymetry is covered by the
following guidelines:
(1)

The Sub Committee will consist of 10 members, 5 members will be
appointed by IHO and 5 by IOC.

(2)

Members of the Sub Committee are experts acting in their personal
capacity and shall not represent their governments4.

2.2

The Chairperson and Vice-Chairperson will be elected by the Sub Committee
and endorsed by the Joint IOC-IHO GEBCO Global Project Committee
(GGPC). They should come from different Parent Organizations.

2.3

The Chairperson is elected for a four-year period and will normally be
succeeded by the Vice-Chairperson. The Chairperson may be re-elected for
one additional four-year period.

2.4

The Chairperson, or in his/her absence the Vice-Chairperson, will conduct the
business of the Sub Committee. Meetings will usually be held every 2 years,
ideally before the GGPC meeting. In the intervening period the Sub
Committee will conduct its business by correspondence (usually electronic).

2.5

The Sub Committee should strive to decide by consensus. If a vote is
necessary, the quorum required is 6 delegates, the majority required for
acceptance is to be a simple majority.

2.6

The Chairperson is to submit an annual report to the GGPC.

2.7

The Chairperson is to provide a costed business plan for approval at the
biennial meeting of the GGPC.

4

So far as IOC is concerned, the SCDB Sub Committee is classed as a Joint Group of Experts
under the IOC guidelines for subsidiary bodies.
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ANNEX F
JOINT IOC–IHO IBC REGIONAL PROJECTS COMMITTEE (IRPC)
Terms of Reference
1.

Objectives:

The objectives are to:
1.1

Keep under continuous review all regional ocean mapping activities of the
Committee, reporting to the Ocean Mapping Directing Board (OMDB) on the
progress made with each International Bathymetric Chart (IBC) project
sponsored by the Board.

1.2

Facilitate the exchange of expertise and experience between the groups
supervising each regional IBC project.

1.3

Provide a technical link between the IBC projects, so as to ensure that a
standard form of presentation is used for all ocean mapping products
published by, or on behalf of the International Oceanographic Commission
(IOC) and the International Hydrographic Organization IHO).

1.4

Encourage regional IBC projects to identify the requirements for bathymetric
chart series and overlay (overprint) series showing other scientific parameters,
including marine resources

2.

Rules of Procedure

2.1

Membership of the IBC Regional Projects Committee is covered by the
following guidelines:
(1)

The Committee will consist of the Chairpersons of each IBC Regional
Project.

(2)

Members of the Board are experts acting in their personal capacity and
shall not represent their governments5.
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So far as IOC is concerned, the Project Committee is classed as a Joint Group of Experts
under the IOC guidelines for subsidiary bodies.
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2.2

The Chairperson and Vice-Chairperson will be elected by the Committee and
endorsed by the OMDB.

2.3

The Chairperson is elected for a four-year period and will normally be
succeeded by the Vice-Chairperson. The Chairperson may be re-elected for
one additional four-year period.

2.4

The Chairperson, or in his/her absence the Vice-Chairperson, will conduct the
business of the Committee. Meetings will usually be held every 2 years, in
parallel with a meeting of the GEBCO Global Project Committee (GGPC) and
will normally last 2 days. The IRPC and GGPC meetings will precede that of
the OMDB, which will be held at the same location. In the intervening period
the Committee will conduct its business by correspondence (usually
electronic).

2.5

The Committee should strive to decide by consensus. If a vote is required, the
quorum required is half the IRPC membership, plus one delegate, the majority
for acceptance is to be a simple majority.

2.6

The Chairperson is to submit an annual report to the OMDB.

2.7

The Chairperson is to provide a costed business plan for approval at the
biennial meeting of the OMDB.
…………………………………………………….
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Annex B to IHB CL27/2004

REINVENTING GEBCO
A PROPOSED MANIFESTO FOR THE TWENTY-FIRST CENTURY
A discussion paper submitted to the Twentieth Meeting of the GEBCO Guiding Committee
Ron Macnab
Geological Survey of Canada (Retired)
Portovenere, Italy
April 3, 2004
1 GEBCO’s Mission
Before attempting any administrative or technical re-organization, it is essential to have a
clear idea of what a renewed GEBCO can and should do. The following are suggested as key
elements in choosing a direction for the future:
1. To construct an accurate and up to date digital model of global bathymetry from original
observations.
2. To promote international cooperation and coordination in the design and execution of
ocean mapping programs.
3. To sanction the naming of undersea features.
2 Current project layouts in the GEBCO and IBC undertakings
GEBCO’s traditional chart scheme comprises seventeen sheets, complemented in recent years
by nine ‘update sheets’. The IBC project scheme consists of eight separate project areas,
divided into nearly 130 sheets. Thus we are faced with the necessity of assembling and
manipulating information in nearly 160 separate map/project areas, and of managing the
overall process so that seamless outputs are generated on time and according to specifications.
There are several disadvantages to this approach:
(a) it is difficult to monitor progress over so many fronts in order to identify problems and to
resolve them in a timely fashion;
(b) project areas are divided arbitrarily, fostering the fragmentation of data sets that should
otherwise remain intact;
(c) there is a significant cost in production and communication overhead, given the necessity
of matching the contents of adjoining sheets, and of sharing information among numerous
project teams;
(d) there is a strong potential for duplication of effort when work is pursued independently in
overlapping areas;
(e) there are prospects of incompatible products arising from the use of different data sets.
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3 A simplified project scheme for building a digital model of global bathymetry
The Ocean is large, but Life is short. To achieve meaningful results within the careers and
lifetimes of participants, the job must be broken into manageable segments. It is
recommended that GEBCO define eight Ocean Project areas, each one corresponding to a
major oceanic area and its marginal seas:
Arctic Ocean
Indian Ocean
Mediterranean and Black Seas
North Atlantic Ocean
South Atlantic Ocean
North Pacific Ocean
South Pacific Ocean (perhaps further sub-divided into SE and SW components)
Southern (circum-Antarctic) Ocean
A suggested administrative and technical structure that would support this arrangement is
illustrated in the Appendix.
There are several advantages to this approach:
(a) fewer project areas result in a simpler, leaner management structure;
(b) project areas are naturally and geographically integrated, so major features may be defined
with coherent data sets;
(c) reduced production and communication overheads (no edge matching!);
(d) less scope for overlaps and duplication of effort between project areas;
(e) common databases to ensure compatibility of output products;
(f) better value from limited funds?
(g) easier to create and apply uniform specifications.
4 Ocean Projects: what they would do
The Ocean Project for any given area would seek to accomplish the following:
(a) assemble all available acoustic observations in analog and digital form;
(b) digitize selected analog observations;
(c) as an interim measure, fill blank areas with information from alternative sources, e.g.
altimetry;
(d) combine and rationalize all assembled observations;
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(e) preserve the rationalized observations for future re-use and updates
(f) build a seamless grid for the project area;
(g) create standard derivative products, e.g. isobaths and shaded relief images from the grid;
(h) post seamless grid and standard derivative products on the Web for public distribution;
(i) prepare thorough documentation for all data sets and procedures;
(j) (optional) design and prepare more advanced derivative products;
(k) (optional) prepare scientific papers addressing the contents of the grid and derivative
products.
5 Ocean Project Working Groups: composition and tasks
Each Ocean Project would be the responsibility of an Ocean Project Working Group
(OPWG). It is hardly necessary to state that the leadership and membership of each OPWG
would have to consist of competent and well-qualified individuals who had the required
enthusiasm and willingness to commit to their undertaking. OPWGs should be quasiautonomous bodies with the freedom to establish their own operating procedures, however
they would have to agree to certain conditions and specifications in order to qualify for the
support and endorsement of IOC/IHO.
Ideally, an OPWG should be based in its project area, and housed in a recognized institution
with adequate facilities. To achieve regional buy-in and credibility, it would be essential to
draw upon local talent wherever possible, but members from elsewhere should be invited to
join in order to capitalize on their specialized skills and knowledge, and to help promote
communication with external parties.
6 SCUFN
No change is anticipated in the mandate or the operation of this sub-committee.
7 DCDB
The role of the DCDB would remain essentially unchanged, except for the addition of a new
function: to act as a closed archive for the refined data sets that were used to produce grids
within each project area. These data sets would be homogenized into one coherent global
data base. It is strongly recommended that this archive remain inaccessible to the public, for
several reasons:
(a) it may contain proprietary or classified data sets that were contributed to the initiative
under a non-disclosure agreement;
(b) representing a significant investment of human, financial, and other resources, its future
use should be reserved for GEBCO purposes, e.g. scientific research, updating with new data
sets, building custom products, etc;
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(c) it prevents misuse of the data base by casual or opportunistic operators, which might
reflect badly upon GEBCO.
8 A commentary on synthetic bathymetry derived from observations of satellite
altimetry
Pros:
Near-global coverage
Reasonably uniform coverage
Free – collected for other purposes
Useful for tectonic investigations
Useful reconnaissance tool for large unmapped features
Cons:
Wide 8-12 km footprint limits the resolution of seabed features
Depth accuracy limited to several hundred metres
Also reflects the effect of sediment layers beneath the seabed
Creates illusion that global seabed already fully mapped
9 The necessity for revenue generation
Much has been said about the voluntary nature of GEBCO, however this approach has
drawbacks because it restricts the participation of individuals who might not have access to
the funding necessary for salaries and/or expenses. It also curtails the scope of certain project
activities because money is not available to pay for selected services.
Two possible approaches have been suggested for dealing with this situation:
(a) implement a business plan that would permit GEBCO to generate revenue through the sale
of value-added products; these products could be sold directly to the public, or indirectly
through licensing and partnership arrangements whereby the products were embedded in
selected commercial packages;
(b) approach funding organizations that might be prepared to support GEBCO’s objectives
through the outright provision of operating grants.
10 An expanded role for GEBCO
GEBCO could do other things in addition to producing a model of global bathymetry. Some
suggestions:
(a) advocate the furtherance of global ocean mapping, particularly in areas that remain poorly
mapped;
(b) persuade major data holders to contribute the contents of their archives to centralized data
centres;
(c) monitor the state of ocean mapping worldwide;
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(d) support the development of advanced techniques for manipulating and visualizing
bathymetry;
(e) devise innovative means of disseminating bathymetric information.
Appendix: Proposed GEBCO-IBC Re-organization
The accompanying figure illustrates an organizational structure that would support a fullyintegrated IBC/GEBCO operation. It would consist of several elements:
(a) a Directing Committee that combined the functions of the IBC Consulting Group for
Ocean Mapping (CGOM) and the GEBCO Guiding Committee. The DC would report to IOC
and IHO through an Executive Committee that included a Chairman, a Vice-Chairman, and a
Permanent Secretary;
(b) the DCDB, whose function would remain largely unchanged;
(c) SCUFN, whose function would remain largely unchanged;
(d) eight Project Groups charged with constructing digital bathymetric models in their
assigned areas;
(e) eight or so Enabling Groups that provided the necessary technical and administrative
infrastructure for the Project Groups.
Membership in the DC would include representatives of IOC and IHO, the heads of DCDB
and SCUFN, the heads of the Project and Enabling Groups, and others invited to join as
appropriate.
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Proposed Ocean Mapping Programme Organization
International Hydrographic Organization
IHO

Data Centre for
Digital Bathymetry
DCDB

Ocean Mapping Directing Board
OMDB
Chairs of GGPC & IRPC + (5 x IHO) + (5 x IOC)
+ Permanent Secretary

GEBCO GLOBAL PROJECT COMMITTEE
GGPC
Chairs of SCUFN & SCDB
+ (3 x IHO) + (3 x IOC)

Sub-Committee
Undersea Feature Names
SCUFN
Membership as required

Intergovernmental Oceanographic Commission
IOC

Sub-Committee
Digital Bathymetry
SCDB
Membership as required

IBC REGIONAL PROJECTS COMMITTEE
IRPC
8 Chairs of Regional Projects

IBCSO
Antarctic

IBCAO
Arctic Ocean

IBCCA
Carribean Sea and Gulf of Mexico

IBCEA
Central East Atlantic

IBCM
Mediterranean

IBCSEP
South East Pacific

IBCWIO
West Indian Ocean

IBCWP
Western Pacific
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GEBCO –OCEAN MAPPING PROJECT

COMMITTEE
IHO ON

IOC

Provides 4 members

Provides 4 members

IHO/IOC
DCDB

GUIDING COMMITTEE FOR
OCEAN MAPPING

Provides 1
member

12 members

COMMITTEE ON
UNDERSEA
FEATURE NAMES

TECHNICAL
ISSUES
COMMITTEE

REGIONAL
MAPPING
COMMITTEE

Provides 1 member

Provides 1 member

Provides 1 member

