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FOREWORD

PERSGA took the initiative during the execution of the Strategic Action Programme for 
the Red Sea and Gulf of Aden (SAP) to underline the importance of conserving regional 
habitats and biodiversity. The Habitats and Biodiversity Conservation component of the 
�6�$�3�� �G�H�Y�H�O�R�S�H�G�� �D�� �V�W�U�D�W�H�J�\�� �W�K�D�W�� �F�R�Q�W�D�L�Q�H�G�� �¿�Y�H�� �F�O�H�D�U�� �V�W�H�S�V���� ���L���� �G�H�Y�H�O�R�S�� �D�� �V�H�W�� �R�I�� �V�W�D�Q�G�D�U�G��
�V�X�U�Y�H�\���P�H�W�K�R�G�V�����6�6�0�V�����I�R�U���W�K�H���U�H�J�L�R�Q�������L�L�����W�U�D�L�Q���Q�D�W�L�R�Q�D�O���V�S�H�F�L�D�O�L�V�W�V���W�R���X�V�H���W�K�H�V�H���P�H�W�K�R�G�V����
���L�L�L�����H�[�H�F�X�W�H���U�H�J�L�R�Q�D�O���V�X�U�Y�H�\�V�������L�Y�����S�U�H�S�D�U�H���F�R�Q�V�H�U�Y�D�W�L�R�Q���S�O�D�Q�V�����D�Q�G�����Y�����L�P�S�O�H�P�H�Q�W���W�K�H���S�O�D�Q�V����
In order to evaluate and monitor the status of marine habitats and biodiversity within the 
�5�H�G�� �6�H�D�� �D�Q�G�� �*�X�O�I�� �R�I�� �$�G�H�Q���� �V�X�U�Y�H�\�V�� �P�X�V�W�� �E�H�� �X�Q�G�H�U�W�D�N�H�Q�� �W�K�D�W�� �D�U�H�� �F�R�P�S�D�U�D�E�O�H�� �L�Q�� �H�[�W�H�Q�W����
�Q�D�W�X�U�H�����G�H�W�D�L�O���D�Q�G���R�X�W�S�X�W�����6�W�D�Q�G�D�U�G�L�V�L�Q�J���V�X�U�Y�H�\���P�H�W�K�R�G�R�O�R�J�\���Z�L�W�K�L�Q���W�K�H���U�H�J�L�R�Q���L�V���H�V�V�H�Q�W�L�D�O��
�W�R���D�O�O�R�Z���Y�D�O�L�G���F�R�P�S�D�U�L�V�R�Q���R�I���G�D�W�D�����D�Q�G���I�R�U���W�K�H���I�R�U�P�X�O�D�W�L�R�Q���R�I���F�R�Q�V�H�U�Y�D�W�L�R�Q���H�I�I�R�U�W�V���W�K�D�W���D�U�H��
regionally applicable.

A guide—Standard Survey Methods for Key Habitats and Key Species in the Red Sea and 
Gulf of Aden—was prepared following a review of the methods currently in use around the 
world. PERSGA conducted a series of training courses for regional specialists to teach them 
�V�R�P�H���R�I���W�K�H�V�H���V�S�H�F�L�¿�F���P�H�W�K�R�G�V�����7�K�H���W�U�D�L�Q�L�Q�J���F�R�X�U�V�H�V���Z�H�U�H���D�O�V�R���X�V�H�G���D�V���W�R�R�O�V���W�R���H�Y�D�O�X�D�W�H���W�K�H��
methods and to determine their applicability to our region.

�3�(�5�6�*�$���K�D�V���F�R�Q�G�X�F�W�H�G���W�Z�R���U�H�J�L�R�Q�D�O���F�R�U�D�O���U�H�H�I���V�X�U�Y�H�\�V�����7�K�H���¿�U�V�W���I�R�O�O�R�Z�H�G���W�K�H���S�U�H�S�D�U�D�W�L�R�Q��
of the SSM guide in 2002 and the second survey took place in 2008. Results show that the 
reefs surveyed in the RSGA region are in a broadly similar condition to reefs in the Indo 
�3�D�F�L�¿�F���U�H�J�L�R�Q���L�Q���V�S�L�W�H���R�I���O�R�F�D�O���V�W�U�H�V�V���I�U�R�P���D�Q�W�K�U�R�S�R�J�H�Q�L�F���V�R�X�U�F�H�V���D�Q�G���I�U�R�P���F�O�L�P�D�W�H���F�K�D�Q�J�H����
�5�H�H�I�V���V�W�L�O�O���V�X�V�W�D�L�Q���K�H�D�O�W�K�\���F�R�Y�H�U�D�J�H���R�I���F�R�U�D�O�V�����¿�V�K�H�V���D�Q�G���R�W�K�H�U���P�D�U�L�Q�H���E�L�R�G�L�Y�H�U�V�L�W�\���D�Q�G���K�D�Y�H��
shown resilience over time and space.

This current status report forms a milestone publication for Red Sea and Gulf of Aden 
�F�R�U�D�O�� �U�H�H�I�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �H�Y�D�O�X�D�W�L�R�Q���� �,�W�� �Z�L�O�O�� �K�H�O�S�� �Z�L�W�K�� �D�Q�� �D�V�V�H�V�V�P�H�Q�W�� �R�I�� �W�K�H�� �H�I�¿�F�L�H�Q�F�\�� �R�I��
ongoing conservation efforts in the region and assist in the development and improvement 
of such efforts for the sustainability of regional marine resources.

Prof. Dr. Ziad Abou Ghararah
Secretary General
PERSGA
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�3�(�5�6�*�$���Z�R�X�O�G���D�O�V�R���O�L�N�H���W�R���W�K�D�Q�N���D�O�O���P�H�P�E�H�U�V���R�I���W�K�H���Q�D�W�L�R�Q�D�O���W�H�D�P�V�����$�S�S�H�Q�G�L�[�����������H�V�S�H�F�L�D�O�O�\��
�0�U�����(�V�V�D�P���6�����.�K�D�O�L�O�����(�J�\�S�W�������0�U�����:�D�H�O���$�����+�H�I�Q�\�����(�J�\�S�W�������0�U�����+�R�X�V�V�H�L�Q���5�L�U�D�F�K�H�����'�M�L�E�R�X�W�L������
�'�U���� �$�E�G�H�O���0�R�K�V�H�Q�� �$���� �$�O���6�R�¿�D�Q�\�� ���6�D�X�G�L�� �$�U�D�E�L�D������ �0�U���� �$�U�H�I�� �$���� �+�D�P�R�X�G�� ���<�H�P�H�Q������ �0�U����
�0�R�D�P�H�U���(�����$�O�\�����6�X�G�D�Q�������D�V���Z�H�O�O���D�V���0�U�����$�E�G�X�O�O�D�K���$�����$�Z�D�O�L�����-�R�U�G�D�Q�����I�R�U���W�K�H�L�U���V�L�Q�F�H�U�H���H�I�I�R�U�W�V��
�W�R���R�U�J�D�Q�L�]�H���W�K�H���¿�H�O�G�Z�R�U�N���O�R�J�L�V�W�L�F�V���L�Q���W�K�H�L�U���U�H�V�S�H�F�W�L�Y�H���F�R�X�Q�W�U�L�H�V��
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ABBREVIATIONS AND ACRONYMS

�$�/�(�&�6�2�� �7�K�H���$�U�D�E���/�H�D�J�X�H���(�G�X�F�D�W�L�R�Q�D�O�����&�X�O�W�X�U�D�O���D�Q�G���6�F�L�H�Q�W�L�¿�F���2�U�J�D�Q�L�]�D�W�L�R�Q

ANOVA analysis of variance

�$�6�(�=�$�� �$�T�D�E�D���6�S�H�F�L�D�O���(�F�R�Q�R�P�L�F���=�R�Q�H���$�X�W�K�R�U�L�W�\�����-�R�U�G�D�Q��

�&�2�7�6�� �F�U�R�Z�Q���R�I���W�K�R�U�Q�V���V�W�D�U�¿�V�K

EEAA Egyptian Environmental Affairs Agency

EMARSGA Emergency Mutual Aid Centre for the Red Sea and Gulf of Aden

EPA Environment Protection Authority (Yemen)

GCRMN Global Coral Reef Monitoring Network

GEF Global Environment Facility

GIS geographic information system

GPS global positioning system

HBC Habitats and Biodiversity Conservation

HCENR Higher Council for Environment and Natural Resources (Sudan)

ICRAN International Coral Reef Action Network

ICRI International Coral Reef Initiative

IMO International Maritime Organization

IUCN International Union for the Conservation of Nature

ICZM integrated coastal zone management

�0�+�8�(�$�7�� �0�L�Q�L�V�W�U�\�� �R�I�� �+�R�X�V�L�Q�J���� �8�U�E�D�Q�L�V�P���� �(�Q�Y�L�U�R�Q�P�H�Q�W�� �D�Q�G�� �/�D�Q�G���8�V�H�� �3�O�D�Q�Q�L�Q�J��
(Djibouti)

MOU memorandum of understanding

MPA marine protected area

NAP national action plan

NGO non governmental organization

NIA nutrient indicator algae

PERSGA Regional Organization for the Conservation of the Environment of the 
Red Sea and Gulf of Aden

PME Presidency of Meteorology and Environment (Saudi Arabia)
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RMP regional master plan

RMS regional monitoring sites

ROPME Regional Organization for the Protection of the Marine Environment 
(Arabian Gulf)

RSGA Red Sea and Gulf of Aden

SAP Strategic Action Programme for the Red Sea and Gulf of Aden

SOMER State of the Marine Environment Report

SSMs standard survey methods

�8�.�+�2�� �8�Q�L�W�H�G���.�L�Q�J�G�R�P���+�\�G�U�R�J�U�D�S�K�L�F���2�I�¿�F�H

UNDP United Nations Development Programme

UNEP United Nations Environment Programme

�8�1�(�3���5�2�:�$�� �8�1�(�3���5�H�J�L�R�Q�D�O���2�I�¿�F�H���I�R�U���:�H�V�W���$�V�L�D

�8�1�(�6�&�2���� �8�Q�L�W�H�G���1�D�W�L�R�Q�V���(�G�X�F�D�W�L�R�Q�D�O�����6�F�L�H�Q�W�L�¿�F���D�Q�G���&�X�O�W�X�U�D�O���2�U�J�D�Q�L�]�D�W�L�R�Q

WCPA World Commission on Protected Areas (IUCN)
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EXECUTIVE SUMMARY

 
The Red Sea and Gulf of Aden (RSGA) are globally distinguished by their great diversity of 
�P�D�U�L�Q�H���H�Q�Y�L�U�R�Q�P�H�Q�W�V�����W�K�H���Q�X�P�E�H�U���R�I���X�Q�L�T�X�H���V�S�H�F�L�H�V�����D�Q�G���W�K�H���L�P�S�R�U�W�D�Q�F�H���R�I���P�D�U�L�Q�H���U�H�V�R�X�U�F�H�V��
�W�R�� �W�K�H�� �V�R�F�L�D�O�� �D�Q�G�� �H�F�R�Q�R�P�L�F�� �G�H�Y�H�O�R�S�P�H�Q�W�� �R�I�� �W�K�H�� �U�H�J�L�R�Q���� �+�R�Z�H�Y�H�U�����W�K�H�� �5�6�*�$�� �U�H�J�L�R�Q�� �K�D�V��
�H�[�S�H�U�L�H�Q�F�H�G���U�D�S�L�G���F�R�D�V�W�D�O���G�H�Y�H�O�R�S�P�H�Q�W���L�Q���W�K�H���S�D�V�W���I�R�X�U���G�H�F�D�G�H�V�����7�K�L�V���K�D�V���E�H�H�Q���I�R�O�O�R�Z�H�G�����L�Q��
�V�R�P�H���S�O�D�F�H�V�����E�\���G�H�J�U�D�G�D�W�L�R�Q���R�I���W�K�H���P�D�U�L�Q�H���D�Q�G���F�R�D�V�W�D�O���H�Q�Y�L�U�R�Q�P�H�Q�W�V���D�Q�G���O�R�V�V���R�I���L�W�V���S�R�W�H�Q�W�L�D�O��
to sustain the livelihoods of coastal populations. The nations of the region have acted to 
�F�R�Q�V�H�U�Y�H���W�K�H�V�H���H�Q�Y�L�U�R�Q�P�H�Q�W�V�����3�(�5�6�*�$���Z�D�V���H�V�W�D�E�O�L�V�K�H�G���I�R�U���R�U�J�D�Q�L�]�L�Q�J���U�H�J�L�R�Q�D�O���D�F�W�L�Y�L�W�L�H�V����
�L�Q�L�W�L�D�W�L�Y�H�V�����D�Q�G���H�I�I�R�U�W�V���I�R�U���W�K�H���F�R�Q�V�H�U�Y�D�W�L�R�Q���D�Q�G���V�X�V�W�D�L�Q�D�E�O�H���X�V�H���R�I���Q�D�W�X�U�D�O���U�H�V�R�X�U�F�H�V��

Great advances have been made during the last two decades in management and in the 
knowledge that has been gained about the marine environment of the RSGA. Data has been 
�F�R�O�O�H�F�W�H�G���� �D�Q�G�� �U�H�Y�L�H�Z�V�� �D�Q�G�� �U�H�S�R�U�W�V�� �S�U�H�S�D�U�H�G�� �W�R�� �D�V�V�L�V�W�� �G�H�F�L�V�L�R�Q�� �P�D�N�L�Q�J�� �D�Q�G�� �F�R�Q�V�H�U�Y�D�W�L�R�Q��
measures.

Monitoring programmes for sensitive ecosystems were established during the Strategic 
�$�F�W�L�R�Q���3�U�R�J�U�D�P�P�H�����6�$�3�����L�Q���R�U�G�H�U���W�R���V�W�D�Q�G�D�U�G�L�]�H���G�D�W�D���F�R�O�O�H�F�W�L�R�Q���D�Q�G���V�X�U�Y�H�\���P�H�W�K�R�G�R�O�R�J�\����
�D�Q�G���W�R���F�R�P�S�D�U�H���W�K�H���U�H�J�L�R�Q�¶�V���V�W�D�W�X�V���W�R���V�L�P�L�O�D�U���U�H�J�L�R�Q�V���L�Q���W�K�H���Z�R�U�O�G�����6�W�D�Q�G�D�U�G���6�X�U�Y�H�\���0�H�W�K�R�G�V��
(SSMs) were prepared for the region followed by training of national teams of experts in 
�W�K�H�V�H�� �P�H�W�K�R�G�V�� �I�R�U�� �D�F�F�X�U�D�F�\���� �F�R�P�S�D�U�D�E�L�O�L�W�\���� �D�Q�G�� �W�K�H�� �D�V�V�X�U�D�Q�F�H�� �R�I���I�X�W�X�U�H�� �V�X�U�Y�H�\�V�� �D�Q�G�� �G�D�W�D��
collection exercises. PERSGA participated with member countries in two regional surveys 
�R�I���F�R�U�D�O���U�H�H�I���H�F�R�V�\�V�W�H�P�V�����W�K�H���¿�U�V�W���G�X�U�L�Q�J�������������D�Q�G���W�K�H���V�H�F�R�Q�G���G�X�U�L�Q�J���������������7�K�H���W�Z�R���V�X�U�Y�H�\�V��
followed the designated SSMs; the latter survey also aimed to determine the minimum 
�Q�X�P�E�H�U���D�Q�G���O�R�F�D�W�L�R�Q���R�I���V�L�W�H�V���I�R�U���D���O�R�Q�J���W�H�U�P�����U�H�J�L�R�Q�D�O�����F�R�U�D�O���U�H�H�I���P�R�Q�L�W�R�U�L�Q�J���Q�H�W�Z�R�U�N��

�7�K�L�V���U�H�S�R�U�W���S�U�H�V�H�Q�W�V���G�D�W�D���I�U�R�P���W�K�H�������������V�X�U�Y�H�\�����$���W�R�W�D�O���R�I���������V�L�W�H�V���������L�Q���'�M�L�E�R�X�W�L���������L�Q���(�J�\�S�W����
�����L�Q���-�R�U�G�D�Q���������L�Q���6�D�X�G�L���$�U�D�E�L�D���������L�Q���6�X�G�D�Q�����D�Q�G�������L�Q���<�H�P�H�Q�����Z�H�U�H���F�K�R�V�H�Q���E�\���3�(�5�6�*�$���D�Q�G��
national team experts. The sites were selected to ensure they demonstrated a range of essential 
characteristics. These were based on their suitability for long-term monitoring activities and 
�L�Q�F�O�X�G�H�G�����D�F�F�H�V�V�L�E�L�O�L�W�\���R�I���W�K�H���V�L�W�H�V���I�R�U���I�X�W�X�U�H���V�X�U�Y�H�\�V�����V�D�I�H�W�\���P�H�D�V�X�U�H�V�����Q�D�W�L�R�Q�D�O���F�D�S�D�E�L�O�L�W�L�H�V��
�R�I���W�H�D�P���P�H�P�E�H�U�V�����D�Q�G���O�R�J�L�V�W�L�F�V���U�H�T�X�L�U�H�G���L�Q���U�H�O�D�W�L�R�Q���W�R���W�K�H���Q�D�W�L�R�Q�D�O���I�D�F�L�O�L�W�L�H�V���D�Y�D�L�O�D�E�O�H��

�)�X�O�O���5�H�H�I���&�K�H�F�N���V�X�U�Y�H�\���S�U�R�W�R�F�R�O�V�����R�Q�H���R�I���W�K�H���3�(�5�6�*�$���6�6�0�V�����Z�H�U�H���X�V�H�G���G�X�U�L�Q�J���W�K�H������������
�U�H�J�L�R�Q�D�O���P�R�Q�L�W�R�U�L�Q�J���V�X�U�Y�H�\�����7�K�L�V���V�X�U�Y�H�\���P�H�W�K�R�G�R�O�R�J�\���L�V���G�H�V�L�J�Q�H�G���W�R���S�U�R�Y�L�G�H���D���U�D�S�L�G�����E�U�R�D�G��
�V�F�D�O�H�� �D�V�V�H�V�V�P�H�Q�W�� �R�I�� �W�K�H�� �G�L�V�W�U�L�E�X�W�L�R�Q�� �D�Q�G�� �D�E�X�Q�G�D�Q�F�H�� �R�I�� �D�� �Q�X�P�E�H�U�� �R�I�� �¿�V�K�� �D�Q�G�� �L�Q�Y�H�U�W�H�E�U�D�W�H��
species that are known to be either indicators of reef health or susceptible to the effects of 
�¿�V�K�L�Q�J���R�U���F�R�O�O�H�F�W�L�R�Q�����7�K�H���P�H�W�K�R�G���D�O�V�R���S�U�R�Y�L�G�H�V���D���T�X�D�Q�W�L�W�D�W�L�Y�H���D�V�V�H�V�V�P�H�Q�W���R�I���V�H�V�V�L�O�H���E�H�Q�W�K�L�F��
�F�R�Y�H�U�����L�Q�F�O�X�G�L�Q�J���F�R�U�D�O�V�����,�Q���D�G�G�L�W�L�R�Q�����W�K�L�V���V�X�U�Y�H�\���P�H�W�K�R�G���F�R�O�O�H�F�W�V���G�D�W�D���F�R�Q�F�H�U�Q�L�Q�J���G�L�I�I�H�U�H�Q�W��
�W�\�S�H�V���R�I���L�P�S�D�F�W���R�U���L�P�S�D�F�W���V�\�P�S�W�R�P�V�����V�X�F�K���D�V���W�U�D�V�K�����F�R�U�D�O���G�D�P�D�J�H�����D�Q�G���F�R�U�D�O���E�O�H�D�F�K�L�Q�J��

�,�Q�� �R�U�G�H�U�� �W�R�� �¿�[�� �W�K�H�� �V�X�U�Y�H�\�� �O�R�F�D�W�L�R�Q�� �D�W�� �H�D�F�K�� �V�L�W�H�� �I�R�U�� �F�R�P�S�D�U�D�E�O�H�� �O�R�Q�J���W�H�U�P�� �P�R�Q�L�W�R�U�L�Q�J���� �D��
detailed mapping of the exact position of each reef site was made in advance with the aid 
�R�I�� �*�R�R�J�O�H���(�D�U�W�K�� �L�P�D�J�H�V���� �*�3�6���� �L�Q���V�L�W�X�� �S�K�R�W�R�J�U�D�S�K�V���� �D�Q�G�� �$�G�P�L�U�D�O�W�\���F�K�D�U�W�V���� �7�K�H�� �P�D�S�S�H�G��
�S�R�V�L�W�L�R�Q�V���Z�H�U�H���D�G�M�X�V�W�H�G�����R�U���¿�Q�H���W�X�Q�H�G�����G�L�U�H�F�W�O�\���D�I�W�H�U���W�K�H���¿�H�O�G���Y�L�V�L�W���W�R���H�D�F�K���V�L�W�H�����$���W�H�V�W���R�I���W�K�H��
ease of relocating the reef sites using the revised maps was done during the survey period in 
consultation with national team members.

Data from the regional survey of 2002 (from 52 sites) was reviewed and standardised to be 
comparable with the 2008 data. This step was essential as the data sheets of the Reef Check 
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�Z�H�U�H���P�R�G�L�¿�H�G���L�Q�������������E�\���F�K�D�Q�J�L�Q�J���V�R�P�H���L�Q�G�L�F�D�W�R�U���V�S�H�F�L�H�V���D�Q�G���P�H�W�K�R�G�V���R�I���G�D�W�D���D�Q�D�O�\�V�L�V���D�Q�G��
interpretation. Comparisons between data of 2002 and of 2008 were carried out to detect 
spatial and temporal changes. A one-way ANOVA test was performed for the abundance/
coverage of each indicator using compiled data for the different countries to detect any 
�U�H�J�L�R�Q�D�O�O�\���V�L�J�Q�L�¿�F�D�Q�W���G�L�I�I�H�U�H�Q�F�H�V�����S��� �����������������'�D�W�D���J�D�W�K�H�U�H�G���G�X�U�L�Q�J���W�K�H���W�Z�R���U�H�J�L�R�Q�D�O���V�X�U�Y�H�\�V��
(2002 and 2008) were compiled for each country and are included in the appendices at the 
�H�Q�G���R�I���W�K�L�V���U�H�S�R�U�W�����)�X�U�W�K�H�U�P�R�U�H�����G�H�W�D�L�O�H�G���P�D�S�V���R�I���W�K�H���V�X�U�Y�H�\�H�G���O�R�F�D�W�L�R�Q�V���D�Q�G���E�R�W�W�R�P���S�U�R�¿�O�H�V��
of each site are also included. Comparisons with similar data gathered from other regions 
�R�I���W�K�H���Z�R�U�O�G���Z�H�U�H���F�D�U�U�L�H�G���R�X�W�����7�K�H���N�H�\���¿�Q�G�L�Q�J�V���R�I���W�K�H���D�Q�D�O�\�V�L�V���I�R�U���W�K�H���Z�K�R�O�H���5�6�*�$���U�H�J�L�R�Q��
are as follows:

�x�� �%�X�W�W�H�U�À�\�¿�V�K�����L�Q�G�L�F�D�W�R�U�V���R�I���W�K�H���R�U�Q�D�P�H�Q�W�D�O���¿�V�K���W�U�D�G�H���D�Q�G���R�Y�H�U�¿�V�K�L�Q�J�����V�K�R�Z�H�G���D���P�H�D�Q��
�D�E�X�Q�G�D�Q�F�H�� �V�O�L�J�K�W�O�\�� �L�Q�F�U�H�D�V�H�G�� �L�Q�� ���������� �R�Y�H�U�� ������������ �7�K�H�V�H�� �D�E�X�Q�G�D�Q�F�H�� �O�H�Y�H�O�V�� �K�R�Z�H�Y�H�U����
�Z�H�U�H�� �I�R�X�Q�G�� �W�R�� �E�H�� �O�R�Z�H�U�� �W�K�D�Q�� �W�K�R�V�H�� �U�H�F�R�U�G�H�G�� �I�R�U�� �W�K�H�� �,�Q�G�R���3�D�F�L�¿�F���U�H�J�L�R�Q�� �D�V�� �D�� �Z�K�R�O�H��
during 1997-2001.

�x�� �6�Z�H�H�W�O�L�S�V�����+�D�H�P�X�O�L�G�D�H�������X�V�H�G���D�V���D�Q���L�Q�G�L�F�D�W�R�U���I�R�U���O�L�Q�H���¿�V�K�L�Q�J���D�Q�G���V�S�H�D�U���¿�V�K�L�Q�J�����V�K�R�Z�H�G��
similar abundances in the 2008 and 2002 surveys. These abundances were found to be 
�K�L�J�K�H�U���W�K�D�Q���W�K�R�V�H���U�H�F�R�U�G�H�G���I�R�U���W�K�H���,�Q�G�R���3�D�F�L�¿�F���U�H�J�L�R�Q���G�X�U�L�Q�J����������������������

�x�� �*�U�R�X�S�H�U�����Z�L�W�K���O�H�Q�J�W�K���J�U�H�D�W�H�U���W�K�D�Q���������F�P�������L�Q�G�L�F�D�W�R�U�V���I�R�U���R�Y�H�U�¿�V�K�L�Q�J���E�\���O�L�Q�H���¿�V�K�L�Q�J���D�Q�G��
�V�S�H�D�U���¿�V�K�L�Q�J���F�O�R�V�H���W�R���U�H�H�I���D�U�H�D�V�����V�K�R�Z�H�G���P�H�D�Q���D�E�X�Q�G�D�Q�F�H�V���V�O�L�J�K�W�O�\���G�H�F�U�H�D�V�H�G���L�Q������������
compared to 2002. However these levels were higher than the recorded abundances for 
�W�K�H���Z�K�R�O�H���,�Q�G�R���3�D�F�L�¿�F���U�H�J�L�R�Q���G�X�U�L�Q�J�������������������������E�X�W���O�R�Z�H�U���W�K�D�Q���W�K�R�V�H���U�H�F�R�U�G�H�G���I�R�U���W�K�H��
Red Sea in the same period. 

�x�� �6�Q�D�S�S�H�U�����D�Q���L�Q�G�L�F�D�W�R�U���I�R�U���R�Y�H�U�¿�V�K�L�Q�J���E�\���Q�H�W�V���F�O�R�V�H���W�R���U�H�H�I�V�����V�K�R�Z�H�G���D���V�K�D�U�S���G�H�F�U�H�D�V�H���L�Q��
mean abundance in the 2008 surveys compared to 2002. These abundance levels were 
�V�W�L�O�O���P�X�F�K���K�L�J�K�H�U���W�K�D�Q���W�K�H���D�E�X�Q�G�D�Q�F�H�V���U�H�F�R�U�G�H�G���I�R�U���W�K�H���Z�K�R�O�H���,�Q�G�R���3�D�F�L�¿�F���U�H�J�L�R�Q���L�Q��
1997-2001.

�x�� �3�D�U�U�R�W�¿�V�K�����D�Q���L�Q�G�L�F�D�W�R�U���I�R�U���R�Y�H�U�¿�V�K�L�Q�J���D�Q�G���F�R�Q�W�U�R�O�O�L�Q�J���D�O�J�D�O���J�U�R�Z�W�K���R�Y�H�U���F�R�U�D�O���U�H�H�I�V����
had similar mean abundances in 2008 and 2002. Similar abundance was recorded for 
�W�K�H���Z�K�R�O�H���,�Q�G�R���3�D�F�L�¿�F���U�H�J�L�R�Q���L�Q���W�K�H�����������������������V�X�U�Y�H�\�V��

�x�� �/�R�E�V�W�H�U�V���� �D�Q�� �L�Q�G�L�F�D�W�R�U�� �I�R�U�� �R�Y�H�U�¿�V�K�L�Q�J�� �W�K�U�R�X�J�K�� �G�L�U�H�F�W�� �F�R�O�O�H�F�W�L�R�Q�� �I�U�R�P�� �U�H�H�I�V���� �Z�H�U�H��
�Q�R�W���I�R�X�Q�G���D�W���������� �R�I�� �V�L�W�H�V���G�X�U�L�Q�J���H�L�W�K�H�U���W�K�H������������ �R�U������������ �V�X�U�Y�H�\�V�����L�Q�G�L�F�D�W�L�Q�J���V�H�Y�H�U�H��
�R�Y�H�U�¿�V�K�L�Q�J�����$�E�V�H�Q�F�H���R�I���O�R�E�V�W�H�U���U�H�F�R�U�G�V���L�Q�����������R�I���W�K�H���V�L�W�H�V���Z�D�V���U�H�F�R�U�G�H�G���I�R�U���W�K�H���Z�K�R�O�H��
�,�Q�G�R���3�D�F�L�¿�F���U�H�J�L�R�Q���G�X�U�L�Q�J�����������������������V�X�U�Y�H�\�V��

�x�� �/�R�Q�J���V�S�L�Q�H�G�� �V�H�D�� �X�U�F�K�L�Q�V����Diadema���� �D�Q�� �L�Q�G�L�F�D�W�R�U�� �R�I�� �S�U�R�E�O�H�P�V�� �Z�L�W�K�� �U�H�H�I�� �K�H�D�O�W�K�� �L�I�� �L�Q��
�K�L�J�K���D�E�X�Q�G�D�Q�F�H�����V�K�R�Z�H�G���D���G�H�F�U�H�D�V�H���L�Q���P�H�D�Q���D�E�X�Q�G�D�Q�F�H���L�Q�������������I�U�R�P���������������+�L�J�K�H�U��
�D�E�X�Q�G�D�Q�F�H�V���Z�H�U�H���U�H�F�R�U�G�H�G���I�R�U���W�K�H���Z�K�R�O�H���,�Q�G�R���3�D�F�L�¿�F���U�H�J�L�R�Q���L�Q�������������W�K�D�Q���L�Q���W�K�H���5�6�*�$��
during 2008.

�x�� �7�U�L�W�R�Q���J�D�V�W�U�R�S�R�G�V���� �D�Q�� �L�Q�G�L�F�D�W�R�U�� �R�I�� �F�X�U�L�R�� �F�R�O�O�H�F�W�L�R�Q���� �Z�H�U�H�� �Q�R�W���I�R�X�Q�G���D�W���D�E�R�X�W���������� �R�I��
�V�L�W�H�V���G�X�U�L�Q�J���H�L�W�K�H�U���W�K�H�������������R�U�������������V�X�U�Y�H�\�V�����L�Q�G�L�F�D�W�L�Q�J���V�H�Y�H�U�H���F�R�O�O�H�F�W�L�R�Q���R�I���W�K�L�V���V�K�H�O�O����
�$���V�L�P�L�O�D�U���V�L�W�X�D�W�L�R�Q���Z�D�V���U�H�F�R�U�G�H�G���I�R�U���W�K�H���Z�K�R�O�H���,�Q�G�R���3�D�F�L�¿�F���U�H�J�L�R�Q���G�X�U�L�Q�J����������������������

�x�� �*�L�D�Q�W���F�O�D�P�V�����L�Q�G�L�F�D�W�R�U�V���I�R�U���F�R�O�O�H�F�W�L�R�Q���D�V���I�R�R�G�����F�X�U�L�R�����D�Q�G���R�U�Q�D�P�H�Q�W�D�O���V�K�H�O�O�¿�V�K�����Z�H�U�H��
recorded at about 70% of the surveyed sites during 2002 and 2008. The recorded shells 
�Z�H�U�H�� ���������F�P�� �L�Q�� �O�H�Q�J�W�K���� �Z�K�L�F�K�� �D�U�H�� �G�L�I�¿�F�X�O�W�� �V�L�]�H�V�� �I�R�U�� �F�R�O�O�H�F�W�L�R�Q���� �+�L�J�K�H�U�� �D�E�X�Q�G�D�Q�F�H�V��
�Z�H�U�H���U�H�F�R�U�G�H�G���I�R�U���W�K�H���Z�K�R�O�H���,�Q�G�R���3�D�F�L�¿�F���U�H�J�L�R�Q���L�Q���W�K�H�����������������������S�H�U�L�R�G��

�x�� �6�H�D���F�X�F�X�P�E�H�U�V�����D�Q���L�Q�G�L�F�D�W�R�U���I�R�U���F�R�O�O�H�F�W�L�R�Q���D�V���H�[�S�R�U�W�H�G���I�R�R�G�����Z�H�U�H���U�H�F�R�U�G�H�G���L�Q���P�R�U�H��
�V�L�W�H�V���G�X�U�L�Q�J�������������W�K�D�Q���L�Q���������������E�X�W���Z�L�W�K���V�P�D�O�O�H�U���V�L�]�H�V�����P�R�V�W�O�\���”�������F�P�������Z�K�L�F�K���P�L�J�K�W��
�U�H�À�H�F�W���W�K�H���G�L�V�D�S�S�H�D�U�D�Q�F�H���R�I���W�K�H���O�D�U�J�H�����F�R�P�P�H�U�F�L�D�O���V�L�]�H�G���L�Q�G�L�Y�L�G�X�D�O�V���W�K�D�W���D�U�H���W�D�U�J�H�W�H�G��
�E�\���¿�V�K�H�U�P�H�Q�����0�R�V�W���D�U�H�D�V���R�I���W�K�H���,�Q�G�R���3�D�F�L�¿�F���U�H�J�L�R�Q���Z�H�U�H���F�O�H�D�Q�H�G���R�X�W���R�I���V�H�D���F�X�F�X�P�E�H�U�V��
by 2001.

�x�� �&�U�R�Z�Q���R�I���W�K�R�U�Q�V�� �V�W�D�U�¿�V�K�� ���&�2�7�6������ �Z�K�L�F�K�� �F�D�Q�� �F�D�X�V�H�� �P�D�M�R�U�� �G�D�P�D�J�H�� �W�R�� �U�H�H�I�� �F�R�U�D�O�V��
�G�X�U�L�Q�J���R�X�W�E�U�H�D�N���S�H�U�L�R�G�V�����Z�H�U�H���G�H�W�H�F�W�H�G���D�W���D�U�R�X�Q�G�����������R�I���W�K�H���V�X�U�Y�H�\�H�G���V�L�W�H�V���L�Q���E�R�W�K��
�����������D�Q�G���������������D�Q�G���Z�L�W�K���K�L�J�K�H�U���D�E�X�Q�G�D�Q�F�H�V���W�R�Z�D�U�G���W�K�H���V�R�X�W�K�H�U�Q���H�Q�G���R�I���W�K�H���5�H�G���6�H�D����
�/�R�Z�H�U���D�E�X�Q�G�D�Q�F�H�V���Z�H�U�H���U�H�F�R�U�G�H�G���I�R�U���W�K�H���Z�K�R�O�H���,�Q�G�R���3�D�F�L�¿�F���U�H�J�L�R�Q���G�X�U�L�Q�J����������������������
surveys.
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�x�� Similar mean percentage cover of hard corals was recorded in 2008 and 2002 for the 
whole RSGA region. Most of the sites had 10-50% coverage. Only 4 sites out of 36 
(2008) and 7 sites out of 52 (2002) showed hard coral coverage of 50-70%. Similar 
�S�H�U�F�H�Q�W�D�J�H���F�R�Y�H�U�V���Z�H�U�H���U�H�F�R�U�G�H�G���I�R�U���W�K�H���,�Q�G�R���3�D�F�L�¿�F���U�H�J�L�R�Q���G�X�U�L�Q�J����������������������

�x�� �1�X�W�U�L�H�Q�W���L�Q�G�L�F�D�W�R�U���D�O�J�D�H�����1�,�$�������D�Q���L�Q�G�L�F�D�W�R�U���R�I���K�L�J�K���Q�X�W�U�L�H�Q�W���L�Q�S�X�W���W�R���W�K�H���V�H�D�����V�K�R�Z�H�G���D��
sharp decrease in its coverage in 2008 from 2002. According to other global monitoring 
�G�D�W�D�����W�K�H���5�6�*�$���U�H�J�L�R�Q���V�K�R�Z�H�G���O�R�Z�H�U���V�\�P�S�W�R�P�V���R�I���K�L�J�K���Q�X�W�U�L�H�Q�W���O�R�D�G�V�����V�X�F�K���D�V���I�U�R�P��
sewage pollution.

Some recommendations are suggested as priority actions to ensure better monitoring of the 
coral reef environment which will help in the evaluation of conservation measures taken at 
national and regional levels. These recommendations are:

1. Long-term coral reef environmental monitoring programmes should be developed 
�D�W���W�K�H���Q�D�W�L�R�Q�D�O���O�H�Y�H�O�����L�Q���F�R�X�Q�W�U�L�H�V���Z�K�H�U�H���V�X�F�K���S�U�R�J�U�D�P�P�H�V���D�U�H���Q�R�W���\�H�W���H�[�H�F�X�W�H�G������ �V�R��
that monitoring resources can be allocated in a logical manner that best supports 
�P�D�Q�D�J�H�P�H�Q�W�¶�V���J�R�D�O�V���D�Q�G���H�Q�V�X�U�H�V���P�R�Q�L�W�R�U�L�Q�J���F�R�Q�W�L�Q�X�L�W�\��

������ �)�R�U���D�O�O���F�R�X�Q�W�U�L�H�V�����3�(�5�6�*�$���U�H�F�R�P�P�H�Q�G�V���V�H�W�W�L�Q�J���X�S���D���Q�H�W�Z�R�U�N���R�I���P�R�Q�L�W�R�U�L�Q�J���V�L�W�H�V���X�V�L�Q�J��
�5�H�H�I���&�K�H�F�N���P�H�W�K�R�G�R�O�R�J�\���D�V���D���¿�U�V�W���V�W�H�S���W�R�Z�D�U�G�V���³�U�H�J�L�R�Q�D�O���D�Q�G���J�O�R�E�D�O�O�\���F�R�P�S�D�U�D�E�O�H�´��
national monitoring programmes. When this network can be successfully funded and 
�P�D�L�Q�W�D�L�Q�H�G���� �W�K�H�Q�� �V�L�W�H�V�� �Z�K�H�U�H�� �P�R�U�H�� �G�H�W�D�L�O�H�G�� �P�R�Q�L�W�R�U�L�Q�J�� �L�V�� �V�X�L�W�D�E�O�H�� �F�D�Q�� �E�H�� �D�G�G�H�G�� �D�V��
�¿�Q�D�Q�F�L�D�O���D�Q�G���V�F�L�H�Q�W�L�¿�F���S�H�U�V�R�Q�Q�H�O���E�H�F�R�P�H���D�Y�D�L�O�D�E�O�H��

������ �$�Q���³�L�G�H�D�O�´���W�Z�R���O�H�Y�H�O���P�R�Q�L�W�R�U�L�Q�J���S�U�R�J�U�D�P�P�H���Z�R�X�O�G���K�D�Y�H���D���I�H�Z���K�L�J�K���U�H�V�R�O�X�W�L�R�Q���V�L�W�H�V��
�X�V�L�Q�J���P�R�U�H���G�H�W�D�L�O�H�G���V�X�U�Y�H�\���P�H�W�K�R�G�V���V�X�F�K���D�V���W�K�R�V�H���J�L�Y�H�Q���L�Q���(�Q�J�O�L�V�K���H�W���D�O���������������������D�Q�G��
a larger number of lower-resolution sites monitored using the Reef Check method. 
Such methods are included in the PERSGA-SSMs so that more detailed monitoring 
�S�U�R�W�R�F�R�O�V���F�D�Q���E�H���D�G�G�H�G���Z�K�H�Q���Q�D�W�L�R�Q�D�O���W�H�D�P�V���K�D�Y�H���V�X�I�¿�F�L�H�Q�W���F�D�S�D�F�L�W�L�H�V���D�Q�G���I�D�F�L�O�L�W�L�H�V��

4. Due to the fact that the Reef Check protocol is based on community participation and 
�Y�R�O�X�Q�W�H�H�U���Z�R�U�N�����3�(�5�6�*�$���D�Q�G���W�K�H���R�I�¿�F�L�D�O���H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���D�X�W�K�R�U�L�W�L�H�V���L�Q���H�D�F�K���F�R�X�Q�W�U�\��
can use NGO support to engage volunteers in regular monitoring surveys. Reef Check 
teams can then be mobilized to survey many more sites than is currently possible. 
�$�F�F�R�U�G�L�Q�J�O�\�����Q�D�W�L�R�Q�D�O���W�H�D�P�V���F�D�Q���I�R�F�X�V���R�Q���P�R�U�H���L�Q�W�H�Q�V�L�Y�H���P�H�W�K�R�G�V���D�W���W�K�H���K�L�J�K���U�H�V�R�O�X�W�L�R�Q��
�V�L�W�H�V�����Z�K�L�F�K���D�U�H���P�X�F�K���P�R�U�H���F�R�V�W�O�\���W�R���V�X�U�Y�H�\�����D�Q�G���H�D�F�K���F�R�X�Q�W�U�\���F�D�Q���G�H�¿�Q�H���W�K�H���Q�X�P�E�H�U��
of high-resolution sites according to its capabilities and needs.

5. PERSGA should facilitate the cooperation of regional scientists with international 
networks of scientists that are engaged in monitoring global sea water temperatures 
for early warning signs of coral bleaching.

6. PERSGA maintains such integration with global initiatives but further efforts 
should be advanced at the national level. National monitoring programmes should be 
�G�H�V�L�J�Q�H�G���D�Q�G���L�P�S�O�H�P�H�Q�W�H�G�����,�Q���D�G�G�L�W�L�R�Q�����Q�H�W�Z�R�U�N�L�Q�J���Q�D�W�L�R�Q�D�O���P�R�Q�L�W�R�U�L�Q�J���S�U�R�J�U�D�P�P�H�V��
and including all data within the PERSGA database will facilitate the preparation of 
�U�H�J�X�O�D�U���U�H�J�L�R�Q�D�O���V�W�D�W�X�V���U�H�S�R�U�W�V�����D�O�O�R�Z���U�H�J�L�R�Q�D�O���D�Q�G���J�O�R�E�D�O���F�R�P�S�D�U�L�V�R�Q�V���W�R���E�H���P�D�G�H�����D�Q�G��
assist in appropriate decision making and conservation efforts.
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�/�D���P�H�U���5�R�X�J�H���H�W���O�H���J�R�O�I�H���G�¶�$�G�H�Q���I�R�U�P�H�Q�W���X�Q�H���U�p�J�L�R�Q���H�[�F�H�S�W�L�R�Q�Q�H�O�O�H���G�D�Q�V���O�H���P�R�Q�G�H���S�D�U���V�D��
�J�U�D�Q�G�H���G�L�Y�H�U�V�L�W�p���G�H���V�R�Q���P�L�O�L�H�X���P�D�U�L�Q�����S�D�U���O�H���Q�R�P�E�U�H���G�¶�H�V�S�q�F�H�V���X�Q�L�T�X�H�V���H�W���S�D�U���O�¶�L�P�S�R�U�W�D�Q�F�H���G�H��
�V�H�V���U�H�V�V�R�X�U�F�H�V���P�D�U�L�Q�H�V���S�R�X�U���O�H���G�p�Y�H�O�R�S�S�H�P�H�Q�W���V�R�F�L�D�O���H�W���p�F�R�Q�R�P�L�T�X�H���G�H���O�D���U�p�J�L�R�Q�����&�H�S�H�Q�G�D�Q�W����
�O�D�� �U�p�J�L�R�Q�� �D�� �F�R�Q�Q�X�� �X�Q�H�� �X�U�E�D�Q�L�V�D�W�L�R�Q�� �U�D�S�L�G�H�� �G�D�Q�V�� �F�H�V�� �]�R�Q�H�V�� �F�{�W�L�q�U�H�V�� �D�X�� �F�R�X�U�V�� �G�H�V�� �T�X�D�W�U�H��
�G�H�U�Q�L�q�U�H�V���G�p�F�H�Q�Q�L�H�V���V�X�L�Y�L���S�D�U���X�Q�H���G�p�J�U�D�G�D�W�L�R�Q���G�H�V���P�L�O�L�H�X�[���P�D�U�L�Q�V���H�W���F�{�W�L�H�U�V���H�W���X�Q�H���S�H�U�W�H���G�H��
�V�R�Q���S�R�W�H�Q�W�L�H�O���G�H���V�X�E�Y�H�Q�L�U���F�R�P�P�H���P�R�\�H�Q�V���G�H���V�X�E�V�L�V�W�D�Q�F�H���S�R�X�U���O�H�V���S�R�S�X�O�D�W�L�R�Q�V���F�{�W�L�q�U�H�V�����/�H�V��
�Q�D�W�L�R�Q�V���G�H���O�D���U�p�J�L�R�Q���R�Q�W���D�J�L���S�R�X�U���S�U�p�V�H�U�Y�H�U���F�H�V���P�L�O�L�H�X�[���H�Q���P�H�W�W�D�Q�W���H�Q���S�O�D�F�H���O�¶�2�U�J�D�Q�L�V�D�W�L�R�Q��
�5�p�J�L�R�Q�D�O�H�� �S�R�X�U�� �O�D�� �&�R�Q�V�H�U�Y�D�W�L�R�Q�� �G�H�� �O�¶�(�Q�Y�L�U�R�Q�Q�H�P�H�Q�W�� �G�H�� �O�D�� �P�H�U�� �5�R�X�J�H�� �H�W�� �G�X�� �J�R�O�I�H�� �G�¶�$�G�H�Q��
�±���3�(�5�6�*�$���T�X�L���U�H�S�U�p�V�H�Q�W�H���O�¶�X�Q�H���G�H�V���P�D�M�H�X�U�H�V���U�p�D�O�L�V�D�W�L�R�Q�V���H�Q���P�D�W�L�q�U�H���G�H���O�D���F�R�Q�V�H�U�Y�D�W�L�R�Q���G�H��
�O�¶�H�Q�Y�L�U�R�Q�Q�H�P�H�Q�W���P�D�U�L�Q���G�D�Q�V���O�D���U�p�J�L�R�Q��

�'�D�Q�V���F�H�W�W�H���U�p�J�L�R�Q�����G�H�V���U�H�P�D�U�T�X�D�E�O�H�V���S�U�R�J�U�q�V���R�Q�W���p�W�p���D�F�F�R�P�S�O�L�V���D�X���F�R�X�U�V���G�H���G�H�X�[���G�H�U�Q�L�q�U�H�V��
�G�p�F�H�Q�Q�L�H�V�� �H�Q�� �P�D�W�L�q�U�H�� �G�H�� �O�D�� �J�H�V�W�L�R�Q�� �H�W�� �G�H�� �O�D�� �S�U�L�V�H�� �G�H�� �F�R�Q�Q�D�L�V�V�D�Q�F�H�� �G�X�� �P�L�O�L�H�X�� �P�D�U�L�Q���� �'�H�V��
�U�H�Y�X�H�V�����G�H�V���U�D�S�S�R�U�W�V���H�W���G�H�V���F�R�O�O�H�F�W�L�R�Q�V���G�H���E�D�V�H���G�H�V���G�R�Q�Q�p�H�V���R�Q�W���p�W�p���S�U�R�G�X�L�W�V���S�R�X�U���S�H�U�P�H�W�W�U�H��
�O�D���S�U�L�V�H���G�H���E�R�Q�Q�H�V���G�p�F�L�V�L�R�Q�V���H�W���G�H�V���D�F�W�L�R�Q�V���D�G�p�T�X�D�W�H�V���S�R�X�U���O�D���F�R�Q�V�H�U�Y�D�W�L�R�Q��

�$�X���F�R�X�U�V���G�X���3�U�R�J�U�D�P�P�H���G�¶�$�F�W�L�R�Q���6�W�U�D�W�p�J�L�T�X�H���G�X�������������j���������������3�(�5�6�*�$���D���M�H�W�p���O�H�V���E�D�V�H�V���S�R�X�U��
�X�Q�H���F�R�Q�V�H�U�Y�D�W�L�R�Q���U�p�J�L�R�Q�D�O�H���G�X�U�D�E�O�H�����'�H�V���S�U�R�J�U�D�P�P�H�V���G�H���V�X�U�Y�H�L�O�O�D�Q�F�H���S�R�X�U���O�H�V���p�F�R�V�\�V�W�q�P�H�V��
�V�H�Q�V�L�E�O�H�V�����O�¶�p�Y�D�O�X�D�W�L�R�Q���G�H���O�¶�p�W�D�W���H�Q�Y�L�U�R�Q�Q�H�P�H�Q�W�D�O���G�H���O�D���U�p�J�L�R�Q���j���O�¶�L�Q�V�W�D�U���G�H�V���U�p�J�L�R�Q�V���V�L�P�L�O�D�L�U�H�V��
�G�D�Q�V���O�H���P�R�Q�G�H���D�L�Q�V�L���T�X�¶�X�Q�H���Q�R�U�P�D�O�L�V�D�W�L�R�Q���G�H���O�D���F�R�O�O�H�F�W�H���G�H�V���G�R�Q�Q�p�H�V���H�W���O�D���P�p�W�K�R�G�R�O�R�J�L�H���G�H��
�O�¶�H�Q�T�X�r�W�H�� �V�R�Q�W�� �O�H�V�� �P�D�M�H�X�U�H�V�� �U�p�D�O�L�V�D�W�L�R�Q�V�� �G�H�� �F�H�� �S�p�U�L�R�G�H���� �8�Q�H�� �J�X�L�G�H�� �V�W�D�Q�G�D�U�G�� �G�H�V�� �P�p�W�K�R�G�H�V��
�G�¶�H�Q�T�X�r�W�H�� �D�� �p�W�p�� �S�U�p�S�D�U�p�H�� �S�D�U�� �3�(�5�6�*�$�� �V�X�L�Y�L�� �G�¶�X�Q�H�� �I�R�U�P�D�W�L�R�Q�� �G�H�V���p�T�X�L�S�H�V�� �Q�D�W�L�R�Q�D�O�H�V�� �G�H�V��
�H�[�S�H�U�W�V���V�X�U���F�H�V���P�p�W�K�R�G�H�V���T�X�L���F�R�X�Y�U�H���O�¶�H�[�D�F�W�L�W�X�G�H�����O�D���F�R�P�S�D�U�D�E�L�O�L�W�p���H�W���O�¶�D�V�V�X�U�D�Q�F�H���G�H�V���I�X�W�X�U�H�V��
�H�Q�T�X�r�W�H�V���H�W���F�R�O�O�H�F�W�L�R�Q�V���G�H���G�R�Q�Q�p�H�V���� �3�(�5�6�*�$���D���D�X�V�V�L���U�p�D�O�L�V�p���D�Y�H�F���O�H�V���S�D�\�V���P�H�P�E�U�H�V���G�H�X�[��
�H�Q�T�X�r�W�H�V���U�p�J�L�R�Q�D�O�H�V���V�X�U���O�H�V���U�p�F�L�I�V���F�R�U�D�O�O�L�H�Q�V���H�Q�������������H�W���H�Q�������������T�X�L���R�Q�W���V�X�L�Y�L���O�H�V���S�U�L�Q�F�L�S�H�V��
�G�X���J�X�L�G�H���G�H�V���P�p�W�K�R�G�H�V���F�L���G�H�V�V�X�V���P�H�Q�W�L�R�Q�Q�p�����/�D���G�H�U�Q�L�q�U�H���H�Q�T�X�r�W�H���Y�L�V�D�L�W���j���G�p�W�H�U�P�L�Q�H�U���H�W���¿�[�H�U��
�X�Q���F�H�U�W�D�L�Q���Q�R�P�E�U�H���G�H���V�L�W�H�V���S�R�X�U���F�R�Q�V�W�L�W�X�H�U���O�H���U�p�V�H�D�X���U�p�J�L�R�Q�D�O���G�H�V���V�L�W�H�V���G�H���V�X�L�Y�L���G�H�V���U�p�F�L�I�V��
coralliens.

�/�H�� �S�U�p�V�H�Q�W�� �U�D�S�S�R�U�W�� �S�U�p�V�H�Q�W�H�� �G�H�V�� �G�R�Q�Q�p�H�V�� �G�¶�X�Q�H�� �H�Q�T�X�r�W�H�� �P�H�Q�p�H�� �H�Q�� ������������ �8�Q�� �W�R�W�D�O�� �G�H�� ������
�V�L�W�H�V�������� �j�� �'�M�L�E�R�X�W�L���� ���� �H�Q���$�U�D�E�L�H���6�D�R�X�G�L�W�H�������� �D�X���6�R�X�G�D�Q���H�W������ �D�X���<�p�P�H�Q�����R�Q�W���p�W�p���F�K�R�L�V�L�V���S�D�U��
des experts du PERSGA en collaboration avec des experts nationaux pour valider les sites 
�L�G�H�Q�W�L�¿�p�H�V���H�Q���I�R�Q�F�W�L�R�Q���G�¶�X�Q���F�H�U�W�D�L�Q���Q�R�P�E�U�H���G�H�V���F�U�L�W�q�U�H�V���W�H�O�O�H���T�X�H���O�D���G�X�U�D�E�L�O�L�W�p���G�H�V���D�F�W�L�Y�L�W�p�V��
�G�H�� �V�X�U�Y�H�L�O�O�D�Q�F�H���� �O�¶�D�F�F�H�V�V�L�E�L�O�L�W�p�� �G�X�� �V�L�W�H�� �S�R�X�U�� �G�H�V�� �I�X�W�X�U�H�V�� �H�Q�T�X�r�W�H�V���� �O�H�V�� �P�H�V�X�U�H�V�� �G�H�� �V�p�F�X�U�L�W�p����
�O�H�V���F�D�S�D�F�L�W�p�V���G�H�V���P�H�P�E�U�H�V���G�H�V���p�T�X�L�S�H�V���Q�D�W�L�R�Q�D�O�H�V���F�K�D�U�J�p�H�V���G�H���V�X�L�Y�L���D�L�Q�V�L���T�X�H���O�D���O�R�J�L�V�W�L�T�X�H��
�Q�p�F�H�V�V�D�L�U�H���H�Q���I�R�Q�F�W�L�R�Q���G�H���O�D���G�L�V�S�R�Q�L�E�L�O�L�W�p���G�H�V���P�D�W�p�U�L�H�O�V���G�D�Q�V���F�K�D�T�X�H���S�D�\�V��

�3�U�R�W�R�F�R�O�H�� �G�¶�H�Q�T�X�r�W�H�� �G�X�� �5�H�H�I�� �&�K�H�F�N�� �V�H�P�E�O�D�E�O�H�� �D�X�� �J�X�L�G�H�� �V�W�D�Q�G�D�U�G�� �G�H�V�� �P�p�W�K�R�G�H�V�� �G�¶�H�Q�T�X�r�W�H��
�D�G�R�S�W�p�� �S�D�U�� �3�(�5�6�*�$���� �D�� �p�W�p�� �X�W�L�O�L�V�p�� �S�H�Q�G�D�Q�W�� �O�¶�H�Q�T�X�r�W�H�� �G�H�� �V�X�L�Y�L�� �U�p�J�L�R�Q�D�O�H�� �G�X�� ������������ �&�H�W�W�H��
�P�p�W�K�R�G�H�� �G�¶�H�Q�T�X�r�W�H�� �H�V�W�� �F�R�Q�o�X�H�� �S�R�X�U�� �I�R�X�U�Q�L�U�� �X�Q�H�� �p�Y�D�O�X�D�W�L�R�Q�� �U�D�S�L�G�H�� �H�W�� �j�� �J�U�D�Q�G�H�� �p�F�K�H�O�O�H�� �G�H��
�O�D���G�L�V�W�U�L�E�X�W�L�R�Q���H�W���O�¶�D�E�R�Q�G�D�Q�F�H���G�¶�X�Q���F�H�U�W�D�L�Q���Q�R�P�E�U�H���G�H���S�R�L�V�V�R�Q�V���H�W���G�¶�L�Q�Y�H�U�W�p�E�U�p�V���F�R�Q�Q�X�V���H�Q��
�W�D�Q�W���T�X�H���L�Q�G�L�F�D�W�H�X�U�V���G�H���O�D���V�D�Q�W�p���G�H�V���U�p�F�L�I�V���R�X���O�H�X�U���V�H�Q�V�L�E�L�O�L�W�p���D�X�[���H�I�I�H�W�V���G�H���O�D���S�r�F�K�H���H�W���G�H���O�D��
�F�R�O�O�H�F�W�H���� �/�D���P�p�W�K�R�G�H���I�R�X�U�Q�L�W���D�X�V�V�L���X�Q�H���p�Y�D�O�X�D�W�L�R�Q���T�X�D�Q�W�L�W�D�W�L�Y�H���G�H���O�D���F�R�X�Y�H�U�W�X�U�H���E�H�Q�W�K�L�T�X�H��
sessile y compris les coraux. 

�(�Q���R�X�W�U�H�����F�H�W�W�H���P�p�W�K�R�G�H���G�¶�H�Q�T�X�r�W�H���S�H�U�P�H�W���G�H���U�H�F�X�H�L�O�O�L�U���G�H�V���G�R�Q�Q�p�H�V���Y�D�U�L�D�E�O�H�V���V�X�U���G�L�I�I�p�U�H�Q�W�V��
�W�\�S�H�V���G�¶�L�Q�F�L�G�H�Q�F�H���R�X���O�¶�L�Q�F�L�G�H�Q�F�H���G�H�V���V�\�P�S�W�{�P�H�V�����W�H�O�V���T�X�H���O�H�V���R�U�G�X�U�H�V�����O�H�V���G�R�P�P�D�J�H�V���H�W���O�H��
blanchissement des coraux.
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�$�¿�Q�� �G�¶�D�W�W�H�L�Q�G�U�H�� �O�H�V�� �R�E�M�H�F�W�L�I�V�� �G�H�� �¿�[�H�U�� �O�H�V�� �V�L�W�H�V�� �H�Q�T�X�r�W�p�H�V���� �X�Q�H�� �F�D�U�W�R�J�U�D�S�K�L�H�� �G�p�W�D�L�O�O�p�H�� �D�� �p�W�p��
�X�W�L�O�L�V�p�H���S�R�X�U���O�D���O�R�F�D�O�L�V�D�W�L�R�Q���H�[�D�F�W�H���G�H���F�K�D�T�X�H���V�L�W�H�V���D�Y�H�F���O�¶�D�L�G�H���G�H���*�R�R�J�O�H���(�D�U�W�K���L�P�D�J�H�����*�3�6����
�G�H�V�� �S�K�R�W�R�J�U�D�S�K�L�H�V�� �L�Q�� �V�L�W�X�� �H�W�� �G�H�V�� �F�D�U�W�H�V�� �D�P�L�U�D�X�W�p�� �H�W�� �U�p�D�M�X�V�W�p���D�S�U�q�V�� �O�D�� �Y�L�V�L�W�H�� �G�H�� �W�H�U�U�D�L�Q�� �G�H��
�F�K�D�T�X�H���V�L�W�H��

�/�H�V�� �G�R�Q�Q�p�H�V�� �G�H�� �O�¶�H�Q�T�X�r�W�H�� �G�X�� ���������� ���G�H�� ������ �V�L�W�H�V���� �R�Q�W�� �p�W�p�� �U�H�Y�X�H�V�� �H�W�� �V�W�D�Q�G�D�U�G�L�V�p�H�� �S�R�X�U�� �r�W�U�H��
�F�R�P�S�D�U�D�E�O�H�V�� �j�� �G�H�V�� �G�R�Q�Q�p�H�V�� �G�H�� ������������ �&�H�W�W�H�� �p�W�D�S�H�� �p�W�D�L�W�� �L�Q�G�L�V�S�H�Q�V�D�E�O�H�� �O�R�U�V�T�X�H�� �O�H�V�� �¿�F�K�H�V�� �G�H��
�G�R�Q�Q�p�H�V�� �G�H�� �O�D�� �5�H�H�I�� �&�K�H�F�N�� �R�Q�W�� �p�W�p�� �P�R�G�L�¿�p�H�V�� �H�Q�� ���������� �D�Y�H�F�� �O�D�� �P�R�G�L�¿�F�D�W�L�R�Q�� �G�H�� �F�H�U�W�D�L�Q�H�V��
�H�V�S�q�F�H�V���L�Q�G�L�F�D�W�U�L�F�H�V���H�W���O�H���P�R�G�H���G�H���O�¶�D�Q�D�O�\�V�H���G�H�V���G�R�Q�Q�p�H�V���H�W���O�¶�L�Q�W�H�U�S�U�p�W�D�W�L�R�Q�����8�Q�H���F�R�P�S�D�U�D�L�V�R�Q��
�H�Q�W�U�H���O�H�V���G�R�Q�Q�p�H�V���G�X�������������H�W���G�X�������������D���p�W�p���P�H�Q�p�H���S�R�X�U���G�p�W�H�F�W�H�U���O�H�V���F�K�D�Q�J�H�P�H�Q�W�V���V�S�D�W�L�D�X�[��
�H�W�� �W�H�P�S�R�U�H�O�V���� �8�Q�H�� �P�D�Q�L�q�U�H�� �G�H�� �I�D�L�U�H�� �F�H�� �W�H�V�W�� �$�1�2�9�$�� �D�� �p�W�p�� �U�p�D�O�L�V�p�H���S�R�X�U�� �O�¶�D�E�R�Q�G�D�Q�F�H�� ���� �O�D��
�F�R�X�Y�H�U�W�X�U�H���G�H���F�K�D�T�X�H���L�Q�G�L�F�D�W�H�X�U���H�Q���X�W�L�O�L�V�D�Q�W���O�H�V���G�R�Q�Q�p�H�V���F�R�P�S�L�O�p�H�V���S�R�X�U���O�H�V���G�L�I�I�p�U�H�Q�W�V���S�D�\�V��
�D�¿�Q���G�H���G�p�W�H�F�W�H�U���W�R�X�W�H���G�L�I�I�p�U�H�Q�F�H���U�p�J�L�R�Q�D�O�H���V�L�J�Q�L�¿�F�D�W�L�Y�H�����S��� �����������������/�H�V���G�R�Q�Q�p�H�V���U�H�F�X�H�L�O�O�L�H�V��
�D�X���F�R�X�U�V���G�H�V���G�H�X�[���H�Q�T�X�r�W�H�V���U�p�J�L�R�Q�D�O�H�V���������������H�W���������������R�Q�W���p�W�p���F�D�O�F�X�O�p�H�V�����S�R�X�U���F�K�D�T�X�H���S�D�\�V�����H�W��
�L�Q�F�O�X�V���G�D�Q�V���O�H�V���D�Q�Q�H�[�H�V���G�X���S�U�p�V�H�Q�W���U�D�S�S�R�U�W�����(�Q���R�X�W�U�H�����G�H�V���F�D�U�W�H�V���G�p�W�D�L�O�O�p�H�V���G�D�Q�V���O�H�V���O�R�F�D�O�L�W�p�V��
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�S�R�X�U���O�
�H�Q�V�H�P�E�O�H���G�H���O�
�,�Q�G�R�S�D�F�L�¿�T�X�H���D�X���F�R�X�U�V���G�H����������������������

�x�� �'�H�V���p�O�p�P�H�Q�W�V���Q�X�W�U�L�W�L�I�V���G�H�V���D�O�J�X�H�V���L�Q�G�L�F�D�W�H�X�U�V�����F�R�P�P�H���L�Q�G�L�F�D�W�H�X�U���G�
�D�S�S�R�U�W���G�H���Q�X�W�U�L�P�H�Q�W�V��
�j�� �O�D�� �P�H�U���� �D�� �P�R�Q�W�U�p�� �X�Q�H�� �I�R�U�W�H�� �G�L�P�L�Q�X�W�L�R�Q�� �G�H�� �O�D�� �F�R�X�Y�H�U�W�X�U�H�� �H�Q�� �����������T�X�
�H�O�O�H�� �Q�H�� �O�
�p�W�D�L�W��
�H�Q�� �����������6�H�O�R�Q�� �O�H�V�� �F�R�Q�F�O�X�V�L�R�Q�V�� �G�
�D�X�W�U�H�V�� �G�R�Q�Q�p�H�V�� �G�H�� �V�X�U�Y�H�L�O�O�D�Q�F�H�� �P�R�Q�G�L�D�O�H���� �O�D�� �U�p�J�L�R�Q��
�5�6�*�$�� �S�U�p�V�H�Q�W�D�L�H�Q�W�� �G�H�V�� �V�\�P�S�W�{�P�H�V�� �L�Q�I�p�U�L�H�X�U�H�� �G�H�� �U�H�F�H�Y�R�L�U�� �G�H�V���F�K�D�U�J�H�V�� �H�Q�� �p�O�p�P�H�Q�W�V��
�Q�X�W�U�L�W�L�I�V���W�H�O�V���T�X�H���G�H���O�D���S�R�O�O�X�W�L�R�Q���G�H�V���H�D�X�[���X�V�p�H�V��

�&�H�U�W�D�L�Q�H�V���U�H�F�R�P�P�D�Q�G�D�W�L�R�Q�V���R�Q�W���p�W�p���D�Y�D�Q�F�p�H�V���F�R�P�P�H���G�H�V���D�F�W�L�R�Q�V���S�U�L�R�U�L�W�D�L�U�H�V���G�D�Q�V���O�H���I�X�W�X�U�H��
�S�R�X�U���D�V�V�X�U�H�U���X�Q���P�H�L�O�O�H�X�U���V�X�L�Y�L�� �S�R�X�U���O�H�V�� �F�R�U�D�X�[���� �F�H���T�X�L�� �D�L�G�H�U�D���O�
�p�Y�D�O�X�D�W�L�R�Q���G�H�V���P�H�V�X�U�H�V�� �G�H��
�F�R�Q�V�H�U�Y�D�W�L�R�Q���P�L�V�H���H�Q���S�O�D�F�H���D�X���Q�L�Y�H�D�X���Q�D�W�L�R�Q�D�O���H�W���U�p�J�L�R�Q�D�O���� �&�H�V���U�H�F�R�P�P�D�Q�G�D�W�L�R�Q�V���V�R�Q�W���O�H�V��
suivantes:

������ �'�p�Y�H�O�R�S�S�H�U���X�Q���S�U�R�J�U�D�P�P�H���G�H���V�X�L�Y�L���G�H�V���F�R�U�D�X�[���D�X���Q�L�Y�H�D�X���Q�D�W�L�R�Q�D�O���H�Q���S�D�U�W�L�F�X�O�L�H�U���D�X�[��
�S�D�\�V���T�X�L���Q�
�R�Q�W���S�D�V���H�Q�F�R�U�H���P�L�V���H�Q���S�O�D�F�H���F�H���J�H�Q�U�H���G�H���S�U�R�J�U�D�P�P�H�����(�Q���H�I�I�H�W�����O�H�V���U�H�V�V�R�X�U�F�H�V��
�¿�Q�D�Q�F�L�q�U�H�V�� �S�R�X�U�U�D�L�H�Q�W�� �r�W�U�H�� �X�W�L�O�L�V�p�H�� �H�I�¿�F�D�F�H�P�H�Q�W�� �H�W�� �D�V�V�X�U�H�U���D�L�Q�V�L�� �X�Q�� �S�U�R�J�U�D�P�P�H�� �G�H��
suivi durable.

������ �0�H�W�W�U�H�� �H�Q�� �S�O�D�F�H�� �X�Q�� �U�p�V�H�D�X�� �G�H�V�� �V�L�W�H�V�� �L�G�H�Q�W�L�¿�p�H�V�� �S�R�X�U�� �O�D�� �V�X�U�Y�H�L�O�O�D�Q�F�H�� �H�Q�� �X�W�L�O�L�V�D�Q�W�� �O�D��
�P�p�W�K�R�G�R�O�R�J�L�H�� �5�H�H�I�� �&�K�H�F�N�� �F�R�P�P�H�� �X�Q�� �p�W�D�S�H�� �Y�H�U�V�� �X�Q�� �S�U�R�J�U�D�P�P�H�� �Q�D�W�L�R�Q�D�O�� �G�H�� �V�X�L�Y�L��
�F�R�P�S�D�U�D�E�O�H���j���F�H�V���G�H�V���D�X�W�U�H�V���S�D�\�V���G�X���P�R�Q�G�H��

������ �/�H���S�U�R�J�U�D�P�P�H���G�H���V�X�L�Y�L���U�p�J�X�O�L�H�U���G�H�V���F�R�U�D�X�[���G�H�Y�U�D�L�W���F�R�P�S�R�V�H�U���G�H���G�H�X�[���J�U�D�Q�G�H�V���S�D�U�W�L�H�V����
�V�X�L�Y�L���j���X�Q�H���K�D�X�W�H���U�p�V�R�O�X�W�L�R�Q���H�W���X�Q�H���P�p�W�K�R�G�H���G�p�W�D�L�O�O�p���V�X�U���X�Q���Q�R�P�E�U�H���O�L�P�L�W�p���G�H�V���V�L�W�H�V���H�W��
�X�Q�H���I�D�L�E�O�H���U�p�V�R�O�X�W�L�R�Q���S�R�X�U���X�Q���O�D�U�J�H���Q�R�P�E�U�H���G�H�V���V�L�W�H�V��

������ �(�Q�J�D�J�H�U�� �O�D�� �V�R�F�L�p�W�p�� �F�L�Y�L�O�H�� �H�W�� �O�H�V�� �D�P�D�W�H�X�U�V�� �G�H�V�� �F�R�U�D�X�[�� �G�D�Q�V�� �O�H���S�U�R�J�U�D�P�P�H�� �G�H�� �V�X�L�Y�L��
�U�p�J�X�O�L�H�U�����/�H�V���H�[�S�H�U�W�V���Q�D�W�L�R�Q�D�X�[���Y�R�Q�W���V�H���Y�R�F�D�O�L�V�H�U���V�X�U���O�H�V���V�L�W�H�V���T�X�L���G�H�P�D�Q�G�H���E�H�D�X�F�R�X�S��
�G�H�V���H�I�I�R�U�W�V���H�W���G�H�V���U�H�V�V�R�X�U�F�H�V���¿�Q�D�Q�F�L�q�U�H�V��

������ �3�(�5�6�*�$���G�R�L�W���I�D�F�L�O�L�W�H�U���O�D���F�R�R�S�p�U�D�W�L�R�Q���G�H�V���F�K�H�U�F�K�H�X�U�V���V�F�L�H�Q�W�L�¿�T�X�H�V���G�H���O�D���U�p�J�L�R�Q���D�Y�H�F��
�O�H�V���U�p�V�H�D�X�[�� �G�H�V���F�K�H�U�F�K�H�X�U�V���V�F�L�H�Q�W�L�¿�T�X�H�V���L�Q�W�H�U�Q�D�W�L�R�Q�D�X�[�� �H�Q�J�D�J�p�V�� �G�D�Q�V���O�H���S�U�R�J�U�D�P�P�H��
�P�R�Q�G�L�D�O�H���G�H���V�X�L�Y�L���G�H���O�D���W�H�P�S�p�U�D�W�X�U�H���G�H���O�D���P�H�U���S�R�X�U���O�H�V���V�L�J�Q�H�V���G�
�D�O�H�U�W�H���G�
�X�Q���E�O�D�Q�F�K�L�V�V�H�P�H�Q�W��
des coraux. 

6. Le programme de suivi des coraux au niveau national doit alimenter les bases des 
�G�R�Q�Q�p�H�V�� �G�X�� �3�(�5�6�*�$�� �S�R�X�U�� �S�R�X�Y�R�L�U�� �L�Q�F�O�X�U�H�� �W�R�X�V�� �O�H�V�� �L�Q�I�R�U�P�D�W�L�R�Q�V�� �G�D�Q�V�� �X�Q�� �U�D�S�S�R�U�W��
�U�p�J�L�R�Q�D�O���V�X�U���O�D���V�W�D�W�X�W���G�H�V���F�R�U�D�X�[���G�H���O�D���U�p�J�L�R�Q���G�H���O�D���P�H�U���5�R�X�J�H���H�W���G�X���J�R�O�I�H���G�
�$�G�H�Q���H�W��
�S�R�X�U���D�L�G�H�U���O�H�V���G�p�F�L�G�H�X�U�V���S�R�O�L�W�L�T�X�H�V����
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INTRODUCTION

�7�K�H�� �5�H�G�� �6�H�D�� �D�Q�G�� �*�X�O�I�� �R�I�� �$�G�H�Q�� �U�H�J�L�R�Q����
�Z�K�L�F�K�� �L�Q�F�O�X�G�H�V�� �W�K�H�� �*�X�O�I�V�� �R�I�� �$�T�D�E�D�� �D�Q�G��
�6�X�H�]���� �W�K�H�� �5�H�G�� �6�H�D�� �D�Q�G�� �W�K�H�� �*�X�O�I�� �R�I�� �$�G�H�Q��
���0�D�S�����������F�R�Q�W�D�L�Q�V���X�Q�L�T�X�H���F�R�D�V�W�D�O���D�Q�G���P�D�U�L�Q�H��
environments. Among the most notable 
is the extraordinary system of coral reefs 

and their associated animals and plants. 
�6�X�U�U�R�X�Q�G�H�G���E�\���D�U�L�G���W�H�U�U�H�V�W�U�L�D�O���H�Q�Y�L�U�R�Q�P�H�Q�W�V����
�Z�K�L�F�K���D�U�H���W�K�H�P�V�H�O�Y�H�V���X�Q�L�T�X�H�����W�K�H�V�H���P�D�U�L�Q�H��
environments support rich biological 
communities and representatives of several 
endangered species. The natural resources 

Map 1: PERSGA Red Sea and Gulf of Aden region and countries
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have supported coastal populations for 
�W�K�R�X�V�D�Q�G�V�� �R�I�� �\�H�D�U�V���� �D�Q�G�� �Q�R�X�U�L�V�K�H�G�� �W�K�H��
development of a maritime and trading 
culture linking Arabia and Africa with 
Europe and Asia.

�,�Q�� �W�K�H�� �O�D�V�W�� �W�K�U�H�H�� �G�H�F�D�G�H�V���� �D�O�O�� �F�R�X�Q�W�U�L�H�V��
surrounding in the Red Sea and Gulf of 
Aden (the Region) have had to address the 
challenges of environmentally and socially 
�V�X�V�W�D�L�Q�D�E�O�H�� �G�H�Y�H�O�R�S�P�H�Q�W���� �,�Q�� �D�G�G�L�W�L�R�Q����
�S�R�O�L�W�L�F�D�O���� �H�F�R�Q�R�P�L�F���� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �D�Q�G��
�V�R�F�L�D�O���S�U�R�E�O�H�P�V�����G�H�P�R�J�U�D�S�K�L�F���F�K�D�Q�J�H�V���D�Q�G��
pressures have remained major constraints. 
�,�Q�� �V�S�L�W�H�� �R�I�� �W�K�H�� �V�L�J�Q�L�¿�F�D�Q�W�� �G�L�I�I�H�U�H�Q�F�H�V��
�E�H�W�Z�H�H�Q�� �F�R�X�Q�W�U�L�H�V�� �L�Q�� �W�K�H�L�U�� �H�F�R�Q�R�P�L�F����
�V�R�F�L�D�O�����D�Q�G���S�R�O�L�W�L�F�D�O���V�W�D�W�X�V���D�Q�G���G�H�Y�H�O�R�S�P�H�Q�W����
the countries of the Region share several 
common environmental problems and 
threats. These shared concerns have 
�S�U�R�Y�L�G�H�G�� �D�� �¿�U�P�� �M�X�V�W�L�¿�F�D�W�L�R�Q�� �I�R�U�� �U�H�J�L�R�Q�D�O��
collaborative efforts.

It is imperative that national efforts to 
�L�P�S�U�R�Y�H���L�Q�V�W�L�W�X�W�L�R�Q�D�O�����S�R�O�L�F�\���D�Q�G���O�H�J�L�V�O�D�W�L�Y�H��
capacity for environmental protection be 
fully supported. The cooperating parties 
�K�D�Y�H�����L�Q���Y�D�U�\�L�Q�J���Z�D�\�V�����L�Q�F�O�X�G�H�G���V�X�V�W�D�L�Q�D�E�O�H��
development as a key goal in most of 
their national development plans and 
strategies even though coastal and marine 
environmental considerations still need to 
be fully addressed in sectoral development 
programmes.

The nations of the Region have approved 
many new environmental laws and 
standards in the last decade and particularly 
since the adoption of the Jeddah Convention 
and establishment of PERSGA. In their 
determination to strengthen participation in 
�U�H�J�L�R�Q�D�O�� �D�Q�G�� �L�Q�W�H�U�Q�D�W�L�R�Q�D�O�� �D�J�U�H�H�P�H�Q�W�V���� �W�K�H��
�F�R�R�S�H�U�D�W�L�Q�J�� �S�D�U�W�L�H�V�� �K�D�Y�H�� �V�L�J�Q�H�G�� �R�U�� �U�D�W�L�¿�H�G��
a number of conventions. In parallel there 

have been fruitful international efforts 
and cooperation with the Region that have 
focused on critical areas such as capacity 
�E�X�L�O�G�L�Q�J���� �L�Q�V�W�L�W�X�W�L�R�Q�D�O�� �G�H�Y�H�O�R�S�P�H�Q�W�� �D�Q�G��
information services.

The present report reviews the recent and 
current status of coral reef communities in 
�W�K�H�� �5�H�G�� �6�H�D�� �D�Q�G�� �*�X�O�I�� �R�I�� �$�G�H�Q���� �E�D�V�H�G�� �R�Q��
data from the regional monitoring survey 
carried out during 2008 led by PERSGA 
experts in collaboration with national 
expert teams from the PERSGA member 
states. This survey and its report are built 
on the foundations of earlier studies. It is 
�W�K�H�� �¿�U�V�W�� �U�H�S�R�U�W�� �W�R�� �S�U�R�Y�L�G�H�� �F�R�P�S�D�U�D�W�L�Y�H��
data on the status of coral reefs since the 
establishment of the regional standard 
survey methodologies and the training 
of the national teams of experts on these 
methodologies. It also bears the distinction 
of being the crucial programme needed to 
establish the regional network of long-term 
coral reef monitoring sites.

The report describes in chapter 1 the 
�X�Q�L�T�X�H�Q�H�V�V�� �R�I�� �W�K�L�V�� �P�D�U�L�Q�H�� �H�Q�Y�L�U�R�Q�P�H�Q�W��
and the endemism of the organisms in the 
�5�H�J�L�R�Q���� �&�K�D�S�W�H�U�� ���� �G�H�D�O�V�� �E�U�L�H�À�\�� �Z�L�W�K�� �W�K�H��
different anthropogenic threats to these 
coastal and marine environments. Chapter 
3 recounts progress in marine conservation 
efforts achieved by PERSGA and its member 
states. Chapter 4 describes the regional 
monitoring programme and the survey 
methodologies used. Chapter 5 explains the 
results of the recent survey and compares 
the data temporally and spatially with coral 
reef reports from other parts of the world. 
�)�L�Q�D�O�O�\���� �&�K�D�S�W�H�U�� ���� �U�H�F�R�P�P�H�Q�G�V�� �V�R�P�H��
priority actions which should be adopted 
at national or regional levels to improve the 
�H�I�¿�F�L�H�Q�F�\���D�Q�G���V�X�S�S�R�U�W���W�K�H���V�X�V�W�D�L�Q�D�E�L�O�L�W�\���R�I��
marine conservation achievements.
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1.1 A REPOSITORY OF 
BIODIVERSITY

The Red Sea is one of the most important 
repositories of marine biodiversity in the 
world. Its relative isolation and physical 
�F�R�Q�G�L�W�L�R�Q�V���� �Z�K�L�F�K�� �U�D�Q�J�H�� �I�U�R�P�� �Q�H�D�U���V�K�R�U�H��
�V�K�D�O�O�R�Z�V�� �W�R�� �G�H�S�W�K�V�� �R�I�� �R�Y�H�U�� ������������ �P�H�W�H�U�V��
�L�Q�� �W�K�H�� �F�H�Q�W�U�D�O�� �U�L�I�W���� �K�D�Y�H�� �J�L�Y�H�Q�� �U�L�V�H�� �W�R�� �D�Q��
extraordinary range of ecosystems and 
biological diversity. Its most renowned 
expression is the elaborate system of coral 
�U�H�H�I�V���� �7�K�H�U�H�� �D�U�H�� �D�O�V�R�� �P�D�Q�J�U�R�Y�H�V���� �V�H�D�J�U�D�V�V��
�E�H�G�V���� �D�O�J�D�O�� �U�H�H�I�V���� �D�Q�G�� �L�Q�W�H�U�W�L�G�D�O�� �K�D�E�L�W�D�W�V����
Species endemism in the Red Sea is 
�H�[�W�U�H�P�H�O�\�� �K�L�J�K���� �S�D�U�W�L�F�X�O�D�U�O�\�� �D�P�R�Q�J�� �V�R�P�H��
�J�U�R�X�S�V�� �R�I�� �U�H�H�I�� �¿�V�K�H�V�� �D�Q�G�� �U�H�H�I���D�V�V�R�F�L�D�W�H�G��
invertebrates.

�7�K�H�� �*�X�O�I�� �R�I�� �$�G�H�Q�� �L�V�� �V�W�U�R�Q�J�O�\�� �L�Q�À�X�H�Q�F�H�G��
�E�\�� �W�K�H�� �X�S�Z�H�O�O�L�Q�J�� �R�I�� �F�R�R�O���� �Q�X�W�U�L�H�Q�W�� �U�L�F�K��
waters during the south-west and north-
east monsoons and is characterized by a 
prevailing high energy climate. These pose 
�P�D�M�R�U���F�R�Q�V�W�U�D�L�Q�W�V���R�Q���F�R�U�D�O���U�H�H�I���G�H�Y�H�O�R�S�P�H�Q�W����
hence only 5 percent of the Yemeni Gulf 
of Aden coast is lined with fringing reefs. 
Rocky cliffs alternating with long stretches 
of littoral and sub-littoral sand along coastal 
plains dominate the coastline. Some of 
�W�K�H�� �V�D�Q�G�\�� �E�H�D�F�K�H�V���� �Q�R�W�D�E�O�\�� �5�D�V�� �6�K�D�U�P�D��
�D�Q�G�� �'�K�R�E�E�D�K�� ���$�V�K�� �6�K�L�K�U���� �R�I�� �<�H�P�H�Q���� �I�R�U�P��
major nesting sites for green turtles in the 
Region. Little is known about the coastal 
and marine resources of the Gulf of Aden 
coast of Somalia although recent visits 

have revealed the occurrence of previously 
unknown coral reefs and mangrove stands.

The Socotra Archipelago (Yemen) situated 
at the eastern extreme of the Gulf of Aden 
���0�D�S�����������L�V���R�I���J�O�R�E�D�O���V�L�J�Q�L�¿�F�D�Q�F�H���I�R�U���L�V�O�D�Q�G��
biodiversity and species endemism. Over 
one third of its plants are endemic to the 
�D�U�F�K�L�S�H�O�D�J�R���� �P�D�N�L�Q�J�� �L�W�� �R�Q�H�� �R�I�� �W�K�H�� �W�R�S�� �W�H�Q��
island groups in the world in terms of 
endemism. Many of these endemics are 
�U�H�P�Q�D�Q�W�� �R�I�� �D�Q�� �D�Q�F�L�H�Q�W�� �À�R�U�D�� �Z�K�L�F�K�� �O�R�Q�J��
ago disappeared from the African-Arabian 
mainland. Unlike many island groups in 
�W�K�H�� �Z�R�U�O�G���� �6�R�F�R�W�U�D�� �K�D�V�� �U�H�P�D�L�Q�H�G�� �Y�L�U�W�X�D�O�O�\��
untouched by modern development and 
there is no evidence of recent extinction 
or large-scale changes in the vegetation. 
The marine environments of the Socotra 
Archipelago remain largely in a pristine 
�V�W�D�W�H�����X�Q�D�O�W�H�U�H�G���E�\���F�R�D�V�W�D�O���S�R�O�O�X�W�L�R�Q���R�U���R�Y�H�U��
exploitation.

1.2 MAJOR MARINE 
ENVIRONMENTS

The coastal and marine environments of 
the RSGA consist of a range of ecosystems: 
�D�Q�� �D�U�L�G�� �F�R�D�V�W�D�O�� �]�R�Q�H���� �F�R�D�V�W�D�O�� �Z�H�W�O�D�Q�G�V����
�P�D�Q�J�U�R�Y�H�V���� �V�H�D�J�U�D�V�V�H�V���� �D�Q�G�� �F�R�U�D�O�� �U�H�H�I�V����
These contrasting ecosystems are the basis 
�R�I�� �P�X�F�K�� �R�I�� �W�K�H�� �5�H�J�L�R�Q�¶�V�� �U�L�F�K�� �D�Q�G�� �X�Q�L�T�X�H��
�E�L�R�G�L�Y�H�U�V�L�W�\���� �L�W�V�� �¿�V�K�H�U�L�H�V�� �S�U�R�G�X�F�W�L�R�Q���� �L�W�V��
conservation and recreational values. They 
are also vital to the livelihood of the coastal 
populations. They stabilize and protect 

1. THE UNIQUENESS OF 

THE MARINE ENVIRONMENTS IN THE REGION
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�W�K�H�� �F�R�D�V�W�O�L�Q�H���� �D�Q�G�� �E�X�I�I�H�U�� �F�K�D�Q�J�H�V�� �L�Q�� �Z�D�W�H�U��
�T�X�D�O�L�W�\���� �7�K�H�V�H�� �H�F�R�V�\�V�W�H�P�V�� �D�U�H�� �O�L�Q�N�H�G�� �E�\��
�W�K�H�� �P�R�Y�H�P�H�Q�W�� �R�I�� �Z�D�W�H�U�� �W�K�U�R�X�J�K�� �W�K�H�P���� �D�Q�G��
a decline in the health of one will have an 
impact on the others. The aridity of the 
coastal zone has historically concentrated 
human settlement near available water 
supplies and created a traditionally heavy 
reliance on the marine environment as a 
source of food.

Seagrasses inhabit shallow and sheltered 
waters throughout much of the Region. 
The productivity of seagrass beds is greater 
than comparable areas of both coral reefs 
and mangroves. Seagrass roots stabilize 
�V�H�G�L�P�H�Q�W�V���� �D�Q�G���L�Q���F�R�Q�M�X�Q�F�W�L�R�Q���Z�L�W�K���Q�H�D�U�E�\��
�P�D�Q�J�U�R�Y�H�V���� �S�U�R�W�H�F�W�� �W�K�H�� �F�R�D�V�W�O�L�Q�H���� �:�D�W�H�U��
currents are reduced in the vicinity of 
seagrass beds leading to the deposition 
�R�I�� �¿�Q�H�� �V�H�G�L�P�H�Q�W�V�� �D�Q�G�� �W�K�H�� �F�O�D�U�L�I�\�L�Q�J�� �R�I��
surrounding waters. Many marine animals 
rely upon seagrass beds for shelter and food 
�L�Q�F�O�X�G�L�Q�J���Z�D�W�H�U���E�L�U�G�V�����¿�V�K���D�Q�G���F�U�X�V�W�D�F�H�D�Q�V����
and the internationally important dugong 
and green turtles. Commercially important 
�¿�V�K�� �D�Q�G�� �F�U�X�V�W�D�F�H�D�Q�V�� �X�V�H�� �V�H�D�J�U�D�V�V�� �E�H�G�V��
as nursery grounds. There are strong 
connections between seagrass beds and 
nearby coral reefs; nocturnally active 
�¿�V�K�� �P�L�J�U�D�W�H�� �D�W�� �Q�L�J�K�W�� �I�U�R�P�� �W�K�H�� �U�H�H�I�V�� �W�R�� �W�K�H��
seagrass beds to feed; dead seagrass leaves 
carried offshore in currents become food for 
animals inhabiting deeper marine habitats.

The coral reefs of the Region are composed 
of approximately 200 species of stony 
�F�R�U�D�O�V�����U�H�S�U�H�V�H�Q�W�L�Q�J���W�K�H���K�L�J�K�H�V�W���G�L�Y�H�U�V�L�W�\���L�Q��
any section of the Indian Ocean. The warm 
water and absence of freshwater input 
provide very suitable conditions for coral 

reef formation adjacent to the coastline. In 
the northern Red Sea the coast is fringed 
by an almost continuous band of coral 
�U�H�H�I���� �Z�K�L�F�K�� �S�K�\�V�L�F�D�O�O�\�� �S�U�R�W�H�F�W�V�� �W�K�H�� �Q�H�D�U�E�\��
shoreline. This beautiful environment is 
extremely attractive as a tourist resource 
and is currently visited by hundreds of 
�W�K�R�X�V�D�Q�G�V�� �R�I�� �S�H�R�S�O�H�� �H�D�F�K�� �\�H�D�U���� �Z�K�R�� �G�L�Y�H����
�Z�D�O�N���� �D�Q�G�� �V�Z�L�P�� �L�Q�� �W�K�H�� �Z�D�W�H�U�V�� �D�G�M�D�F�H�Q�W�� �W�R��
the reefs. Further south the coastal shelf 
becomes much broader and shallower and 
the fringing reefs gradually disappear to 
�E�H�� �U�H�S�O�D�F�H�G�� �E�\�� �V�K�D�O�O�R�Z���� �V�D�Q�G�\�� �V�K�R�U�H�O�L�Q�H�V��
and mangroves. Coral reefs become more 
numerous offshore in this part of the Region. 
Coral reefs also occur as offshore patch reefs 
and reefs fringing islands. They provide 
food and shelter for a large and diverse 
�I�D�X�Q�D�� �D�Q�G�� �À�R�U�D���� �0�R�V�W�� �¿�V�K�L�Q�J�� �D�F�W�L�Y�L�W�L�H�V�� �L�Q��
the Region occur in shallow waters in the 
vicinity of coral reefs. 

�&�R�U�D�O�V���U�H�T�X�L�U�H���D���U�D�Q�J�H���R�I���S�K�\�V�L�F�D�O���F�R�Q�G�L�W�L�R�Q�V��
�I�R�U�� �K�H�D�O�W�K�\�� �J�U�R�Z�W�K�� �D�Q�G�� �U�H�S�U�R�G�X�F�W�L�R�Q���� �D�O�O��
�R�I�� �Z�K�L�F�K�� �F�D�Q�� �E�H�� �L�Q�À�X�H�Q�F�H�G�� �E�\�� �K�X�P�D�Q��
�D�F�W�L�Y�L�W�L�H�V���� �3�K�\�V�L�F�D�O�� �G�H�V�W�U�X�F�W�L�R�Q���� �F�K�D�Q�J�H�V��
�L�Q�� �Z�D�W�H�U�� �T�X�D�O�L�W�\�²�V�X�F�K�� �D�V�� �U�D�L�V�H�G�� �Q�X�W�U�L�H�Q�W��
�O�H�Y�H�O�V�����F�K�D�Q�J�H�V���L�Q���V�D�O�L�Q�L�W�\���D�Q�G���W�H�P�S�H�U�D�W�X�U�H����
high levels of sedimentation and changes in 
�Z�D�W�H�U���F�X�U�U�H�Q�W�V�����F�D�Q���D�O�O���G�D�P�D�J�H���F�R�U�D�O���U�H�H�I�V����
�5�H�F�R�Y�H�U�\���� �W�K�U�R�X�J�K�� �Q�H�Z�� �J�U�R�Z�W�K�� �D�Q�G�� �O�D�U�Y�D�O��
�V�H�W�W�O�H�P�H�Q�W���� �U�H�T�X�L�U�H�V���D���F�R�Q�V�L�G�H�U�D�E�O�H���D�P�R�X�Q�W��
of time and freedom from chronic stress.

1.3 MARINE ENDEMISM AND 
BIODIVERSITY

The waters of the RSGA support many 
�L�Q�W�H�U�Q�D�W�L�R�Q�D�O�O�\�� �L�P�S�R�U�W�D�Q�W�� �V�S�H�F�L�H�V���� �Q�R�W�D�E�O�\��
�P�D�U�L�Q�H���P�D�P�P�D�O�V�����V�H�D���W�X�U�W�O�H�V���D�Q�G���V�H�D�E�L�U�G�V����
Marine mammals in the Region are 
�U�H�S�U�H�V�H�Q�W�H�G���E�\���F�H�W�D�F�H�D�Q�V���V�X�F�K���D�V���G�R�O�S�K�L�Q�V����
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whales and dugong. Although dugong were 
�K�X�Q�W�H�G�� �L�Q�� �W�K�H�� �S�D�V�W�� �E�\�� �D�U�W�L�V�D�Q�D�O�� �¿�V�K�H�U�P�H�Q����
this is no longer the case and where surveys 
�R�I�� �W�K�H�L�U�� �S�R�S�X�O�D�W�L�R�Q�V�� �K�D�Y�H�� �E�H�H�Q�� �G�R�Q�H���� �V�X�F�K��
�D�V���L�Q���6�D�X�G�L���$�U�D�E�L�D�Q���Z�D�W�H�U�V�����W�K�H���S�R�S�X�O�D�W�L�R�Q�V��
are healthy. In the absence of major human 
�L�P�S�D�F�W�V�����F�R�Q�V�H�U�Y�D�W�L�R�Q���R�I���G�X�J�R�Q�J���L�V���G�L�U�H�F�W�H�G��
towards conservation of their feeding 
�K�D�E�L�W�D�W�V�����W�K�H���V�H�D�J�U�D�V�V���E�H�G�V�����6�H�D���W�X�U�W�O�H�V���I�H�H�G��
and nest in the Region and at least three 
species have been observed. They rely on 
�V�H�D�J�U�D�V�V���� �D�O�J�D�H���� �F�R�U�D�O�V�� �D�Q�G�� �L�Q�Y�H�U�W�H�E�U�D�W�H�V��
for their food. Information on their status 
is generally lacking and hunting by humans 
continuous in some parts of the Region.

�2�Q�H���F�R�Q�V�H�T�X�H�Q�F�H���R�I���W�K�H���G�L�Y�H�U�V�L�W�\���R�I���K�D�E�L�W�D�W�V��
in the Red Sea and Gulf of Aden is the 
�J�U�H�D�W�� �U�L�F�K�Q�H�V�V�� �R�I�� �P�D�U�L�Q�H�� �À�R�U�D�� �D�Q�G�� �I�D�X�Q�D����
Much of the available information is based 
�R�Q�� �U�H�V�H�D�U�F�K�� �L�Q�� �W�K�H�� �5�H�G�� �6�H�D���� �H�V�S�H�F�L�D�O�O�\�� �W�K�H��
northern Red Sea; far less is known of the 
�À�R�U�D���D�Q�G���I�D�X�Q�D���R�I���W�K�H���*�X�O�I���R�I���$�G�H�Q�����.�H�P�S����
2000). The richness of hermatypic corals in 
the Red Sea has been estimated to be 180-
���������V�S�H�F�L�H�V�����6�K�H�S�S�D�U�G���D�Q�G���6�K�H�S�S�D�U�G����������������
�6�K�H�S�S�D�U�G�� �H�W�� �D�O������ �������������� �+�R�Z�H�Y�H�U���� �D�� �U�H�F�H�Q�W��
extensive study of the central-northern Red 
Sea coastline of Saudi Arabia increased 
�W�K�L�V�� �W�R�� �D�� �S�U�R�E�D�E�O�H�� ���������� �E�D�V�H�G�� �R�Q�� �U�H�F�H�Q�W�O�\��
described species and range extensions (De 
�9�D�Q�W�L�H�U���H�W���D�O���������������D�������$�E�R�X�W���������R�I���5�H�G���6�H�D��
coral species are believed to be endemic 
���6�K�H�S�S�D�U�G���H�W���D�O���������������������$�S�S�U�R�[�L�P�D�W�H�O�\����������
species of scleractinian corals have been 
reported from the Socotra Archipelago 
�L�Q�� �W�K�H�� �*�X�O�I�� �R�I�� �$�G�H�Q���� �7�K�L�V�� �L�V�� �V�L�J�Q�L�¿�F�D�Q�W��
for the conservation value of the Socotra 
�$�U�F�K�L�S�H�O�D�J�R���� �J�L�Y�H�Q�� �W�K�H�� �V�P�D�O�O�� �D�U�H�D�� �R�I�� �F�R�U�D�O��
�F�R�P�P�X�Q�L�W�L�H�V�����D�Q�G���W�K�H���V�L�P�L�O�D�U�L�W�\���L�Q���U�L�F�K�Q�H�V�V��
�W�R�� �W�K�H�� �H�Q�W�L�U�H�� �5�H�G�� �6�H�D�� ���'�H�� �9�D�Q�W�L�H�U�� �H�W�� �D�O������
2000b). One hundred and seventy species 
of echinoderms have been reported from 

�W�K�H�� �5�H�G�� �6�H�D���� �R�I�� �Z�K�L�F�K�� �M�X�V�W�� �R�Y�H�U�� ������ �D�U�H��
�H�Q�G�H�P�L�F�V�����6�K�H�S�S�D�U�G���H�W���D�O���������������������$�E�R�X�W����������
species of benthic algae have been recorded 
�I�U�R�P�� �W�K�H�� �5�H�G�� �6�H�D�� ���6�K�H�S�S�D�U�G�� �H�W�� �D�O������ ��������������
Ormond and Banaimoon (1994) report 160 
species of macroalgae from the Hadramaut 
region of the Gulf of Aden coastline of 
Yemen. Planktonic organisms in the Red 
�6�H�D�� �L�Q�F�O�X�G�H�� ������ �V�S�H�F�L�H�V�� �R�I�� �G�L�Q�R�À�D�J�H�O�O�D�W�H�V��
and 60 species of calanoid copepods in 
the southern Red Sea and 46 in the north 
���6�K�H�S�S�D�U�G���H�W���D�O������������������

�$�E�R�X�W�� ������������ �V�S�H�F�L�H�V�� �R�I�� �¿�V�K�H�V�� �D�U�H�� �N�Q�R�Z�Q��
�I�U�R�P�� �W�K�H�� �5�H�G�� �6�H�D�� ���*�R�U�H�Q�� �D�Q�G�� �'�R�U���� ��������������
�'�L�V�W�L�Q�F�W���D�V�V�H�P�E�O�D�J�H�V���R�I���¿�V�K�H�V���R�F�F�X�U���L�Q���W�K�H��
�*�X�O�I�� �R�I�� �6�X�H�]���� �W�K�H�� �*�X�O�I�� �R�I�� �$�T�D�E�D�� �D�Q�G�� �W�K�H��
central and northern Red Sea; the southern 
Red Sea and the Gulf of Aden (Sheppard et 
�D�O������ �������������� �7�K�H���O�H�Y�H�O���R�I�� �H�Q�G�H�P�L�V�P���D�P�R�Q�J�V�W��
�5�H�G�� �6�H�D�� �¿�V�K�H�V�� �L�V�� �D�E�R�X�W�� ���������� �K�R�Z�H�Y�H�U����
�D�V�� �6�K�H�S�S�D�U�G�� �H�W�� �D�O���� �������������� �S�R�L�Q�W�� �R�X�W���� �W�K�L�V��
average value has a great range. For 
�H�[�D�P�S�O�H���� �W�K�H�� �O�H�Y�H�O�� �R�I�� �H�Q�G�H�P�L�V�P�� �D�P�R�Q�J�V�W��
�V�P�D�O�O�� �E�H�Q�W�K�L�F���� �W�H�U�U�L�W�R�U�L�D�O�� �J�U�R�X�S�V�� �V�X�F�K�� �D�V��
dottybacks (Pseudochromidae) and triple 
�¿�Q�V�� ���7�U�L�S�W�H�U�\�J�L�L�G�D�H���� �L�V�� �D�E�R�X�W�� ���������� �Z�K�L�O�H��
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endemics are almost absent amongst pelagic 
species. Of the fauna associated with deep 
sea sediments in the Red Sea (i.e. at least 
�������������P������ �������� �D�U�H�� �E�H�O�L�H�Y�H�G�� �W�R�� �E�H�� �H�Q�G�H�P�L�F��
���&�K�L�I�¿�Q�J�V���� �������������� �7�K�H�U�H�� �D�U�H�� �Y�H�U�\�� �I�H�Z��
accounts of the ichthyofauna of the Gulf 
of Aden. Al-Sakaff and Essen (1999) listed 
���������V�S�H�F�L�H�V���R�I���¿�V�K�H�V���F�D�X�J�K�W���L�Q���F�R�P�P�H�U�F�L�D�O��
trawlers from the Gulf of Aden and Arabian 
Sea coastline of Yemen. Kemp (2000) 
surveyed the ichthyofauna of the Shabwa 
and Hadramaut provinces of the Republic of 
�<�H�P�H�Q���D�Q�G���U�H�F�R�U�G�H�G�����������V�S�H�F�L�H�V�����L�Q�F�O�X�G�L�Q�J��
eight new records.

The Red Sea and Gulf of Aden are important 
�I�R�U���D���Q�X�P�E�H�U���R�I���V�L�J�Q�L�¿�F�D�Q�W���P�D�U�L�Q�H���V�S�H�F�L�H�V����
Three species of sea turtle are known 
to feed and nest in the Region: green 
(�&�K�H�O�R�Q�L�D���P�\�G�D�V�������K�D�Z�N�V�E�L�O�O�����(�U�H�W�P�R�F�K�H�O�\�V 
imbricata) and loggerhead (Caretta caretta). 
Important nesting grounds are located in 
�W�K�H�� �7�L�U�D�Q�� �,�V�O�D�Q�G�V���� �:�D�M�K�� �%�D�Q�N�� �D�Q�G�� �)�D�U�D�V�D�Q��
Islands (Saudi Arabia); the south Sinai of 
�(�J�\�S�W�� ���3�(�5�6�*�$���� �������������� �'�D�K�O�D�N�� �,�V�O�D�Q�G�V��
(Eritrea); Ras Sharma and Dhobah (Yemen) 
���0�L�O�O�H�U���� ������������ �3�(�5�6�*�$���� �������������� �7�K�H�� �5�D�V��
Sharma nesting site for green turtles is 
�L�Q�W�H�U�Q�D�W�L�R�Q�D�O�O�\���V�L�J�Q�L�¿�F�D�Q�W���Z�L�W�K���D�E�R�X�W����������������
�I�H�P�D�O�H�V�� �Q�H�V�W�L�Q�J�� �W�K�H�U�H�� �H�D�F�K�� �\�H�D�U���� �P�D�N�L�Q�J�� �L�W��
the second largest in the Arabian region. 
�,�Q���D�G�G�L�W�L�R�Q�����W�K�H���U�H�J�L�R�Q���E�H�W�Z�H�H�Q���-�D�E�D�O���$�]�L�]��
Island and Perim is the most important 
nesting ground for hawksbill turtles in the 
�$�U�D�E�L�D�Q���U�H�J�L�R�Q�����3�(�5�6�*�$����������������

Surveys by Preen (1989) estimated that there 
�Z�H�U�H���������������G�X�J�R�Q�J����Dugong dugon) within 
the Red Sea. They are dependent on healthy 
seagrass beds for food. Important areas for 
dugong within the Red Sea include the Tiran 
�,�V�O�D�Q�G�V���� �:�D�M�K�� �%�D�Q�N���� �)�D�U�D�V�D�Q�� �,�V�O�D�Q�G�V�� �D�Q�G��
�-�L�]�D�Q�����6�D�X�G�L���$�U�D�E�L�D�������3�U�H�H�Q�����������������6�K�H�S�S�D�U�G��
�H�W���D�O���������������������$���V�H�S�D�U�D�W�H���U�H�Y�L�H�Z�����0�D�U�V�K���H�W���D�O������
���������� �²�F�L�W�H�G�� �L�Q�� �3�(�5�6�*�$���*�(�)���� ���������D�� �D�V��
�µ�L�Q���S�U�H�V�V�¶�����F�R�Q�¿�U�P�V���W�K�H���S�U�H�V�H�Q�F�H���R�I���G�X�J�R�Q�J��
along other parts of the Saudi Arabian coast 
���6�K�D�U�P���0�X�Q�D�L�E�D�U�D�����4�L�U�V�K�D�Q���,�V�O�D�Q�G�����D�Q�G���W�K�H��
existence of common populations between 
Saudi Arabia and Egypt around Tiran 
�,�V�O�D�Q�G�V�� �D�Q�G�� �L�Q�� �W�K�H�� �*�X�O�I�� �R�I�� �$�T�D�E�D�� ���1�D�E�T��
and Abu Galum Marine Park). Dugongs are 
also found along the African coast of Egypt 
���V�R�X�W�K�� �R�I�� �4�X�V�H�L�U���� �D�Q�G�� �R�I�� �(�U�L�W�U�H�D�� ���'�D�K�O�D�N��
�1�D�W�L�R�Q�D�O���3�D�U�N�������0�D�U�V�K���H�W���D�O������������������

Thirteen species of cetacean have been 
reported from the Red Sea and Gulf of 
�$�G�H�Q���� �L�Q�F�O�X�G�L�Q�J�� �G�R�O�S�K�L�Q�V���� �W�R�R�W�K�H�G�� �D�Q�G��
baleen whales. There have been few 
�V�\�V�W�H�P�D�W�L�F���V�X�U�Y�H�\�V���P�D�N�L�Q�J���W�K�H���L�G�H�Q�W�L�¿�F�D�W�L�R�Q��
�R�I�� �V�L�J�Q�L�¿�F�D�Q�W�� �V�L�W�H�V�� �I�R�U�� �F�H�W�D�F�H�D�Q�V�� �G�L�I�¿�F�X�O�W��
���*�O�D�G�V�W�R�Q�H�� �D�Q�G�� �)�L�V�K�H�U���� �������������� �,�P�S�R�U�W�D�Q�W��
nesting and feeding grounds for seabirds 
occur on the Gulf of Aden coast of Somalia 
���0�D�L�W�� �,�V�O�D�Q�G���� �$�L�E�D�W���� �6�D�D�G�� �D�G���'�L�Q�� �,�V�O�D�Q�G����
Saba Wanak); the Farasan Islands of Saudi 
�$�U�D�E�L�D�� ���*�O�D�G�V�W�R�Q�H���� ������������ �D�Q�G�� �W�K�H�� �$�G�H�Q��
�Z�H�W�O�D�Q�G�V���L�Q���<�H�P�H�Q�����3�(�5�6�*�$����������������
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2.1 A RANGE OF THREATS

The important coastal and marine 
environments and resources of the Red Sea 
and Gulf of Aden are subject to a series of 
individual and cumulative threats which have 
�V�L�J�Q�L�¿�F�D�Q�W���V�K�R�U�W�����R�U���O�R�Q�J���W�H�U�P���F�R�Q�V�H�T�X�H�Q�F�H�V��
for sustainable development in the Region. 
�7�K�H�� �W�K�U�H�D�W�V�� �L�Q�F�O�X�G�H�� �K�D�E�L�W�D�W�� �G�H�V�W�U�X�F�W�L�R�Q����
�R�Y�H�U���H�[�S�O�R�L�W�D�W�L�R�Q���R�I���O�L�Y�L�Q�J���P�D�U�L�Q�H���U�H�V�R�X�U�F�H�V����
environmental degradation from petroleum 
�G�H�Y�H�O�R�S�P�H�Q�W���� �V�L�J�Q�L�¿�F�D�Q�W�� �U�L�V�N�V�� �I�U�R�P��
�P�D�U�L�Q�H���W�U�D�Q�V�S�R�U�W�����S�R�O�O�X�W�L�R�Q���I�U�R�P���L�Q�G�X�V�W�U�L�D�O��
�D�F�W�L�Y�L�W�L�H�V���� �G�L�Y�H�U�V�H�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �L�P�S�D�F�W�V��
from urban and tourism development and 
a series of emerging environmental issues 
associated with new types of economic 
�G�H�Y�H�O�R�S�P�H�Q�W�V���D�Q�G���X�V�H���R�I���Q�H�Z���W�H�F�K�Q�R�O�R�J�L�H�V����
as well as threats of a global nature such as 
climate change. Some of the major threats to 
coral reef environments in the Region that 
could escalate from existing activities will 
�E�H���G�L�V�F�X�V�V�H�G���K�H�U�H���E�U�L�H�À�\�����0�R�U�H���L�Q�I�R�U�P�D�W�L�R�Q��
will be presented in a new report from 
PERSGA titled – State of the Marine 
Environment 2010 (in preparation).

2.2 CLEARING AND DEGRADATION 
OF MANGROVES

Mangroves are prone to degradation or 
removal due to development and exploitation. 
�0�D�Q�J�U�R�Y�H�V���D�U�H���G�H�V�W�U�R�\�H�G���E�\���O�D�Q�G���¿�O�O�L�Q�J���D�Q�G��
are cleared for the construction of shrimp 
�S�R�Q�G�V���� �,�Q�� �F�R�D�V�W�D�O�� �D�U�H�D�V���� �Z�K�H�U�H�� �W�K�H�� �K�X�P�D�Q��
�S�R�S�X�O�D�W�L�R�Q���L�V���L�Q�F�U�H�D�V�L�Q�J���U�D�S�L�G�O�\�����P�D�Q�J�U�R�Y�H�V��

�D�U�H�� �F�X�W�� �I�R�U�� �¿�U�H�Z�R�R�G�� �D�Q�G�� �I�R�U�� �F�R�Q�V�W�U�X�F�W�L�R�Q����
Grazing by camels reduces the height of 
�P�D�Q�J�U�R�Y�H�� �W�U�H�H�V���� �W�K�H�L�U�� �S�U�R�G�X�F�W�L�Y�L�W�\���� �D�Q�G��
their reproductive capacity. Degradation 
�L�Q���P�D�Q�J�U�R�Y�H�V���O�H�D�G�V���W�R���L�P�S�D�F�W�V���R�Q���¿�V�K���D�Q�G��
crustacean catches. These impacts are 
compounded by a lack of awareness about 
the importance of mangroves to the coastal 
�D�Q�G�� �P�D�U�L�Q�H�� �H�Q�Y�L�U�R�Q�P�H�Q�W�V���� �H�V�S�H�F�L�D�O�O�\��
the relationship between mangroves 
�D�Q�G�� �¿�V�K�H�U�L�H�V���� �D�Q�G�� �E�\�� �W�K�H�� �O�L�P�L�W�H�G�� �X�V�H�� �R�I��
environmental assessment procedures.

2.3 LOSS OF SEAGRASS BEDS

Their location in shallow waters close 
to the shoreline renders seagrasses very 
susceptible to activities related to unplanned 
�D�Q�G���X�Q�P�D�Q�D�J�H�G���X�U�E�D�Q�����L�Q�G�X�V�W�U�L�D�O�����W�R�X�U�L�V�P����
�D�Q�G�� �¿�V�K�L�Q�J�� �D�F�W�L�Y�L�W�L�H�V���� �6�H�D�J�U�D�V�V�H�V�� �D�U�H��
destroyed directly by dredging and land-
�¿�O�O�L�Q�J���� �3�U�R�G�X�F�W�L�Y�L�W�\�� �L�V�� �G�H�J�U�D�G�H�G�� �E�\��
�F�K�D�Q�J�H�V�� �L�Q�� �Z�D�W�H�U�� �À�R�Z�� �F�D�X�V�H�G�� �E�\�� �F�R�D�V�W�D�O��
�F�R�Q�V�W�U�X�F�W�L�R�Q���� �E�\�� �H�[�F�H�V�V�L�Y�H�� �V�H�G�L�P�H�Q�W�� �L�Q�� �W�K�H��
�Z�D�W�H�U�� �U�H�G�X�F�L�Q�J�� �D�Y�D�L�O�D�E�O�H�� �O�L�J�K�W���� �D�Q�G�� �E�\�� �W�K�H��
impacts of increased nutrients in the water 
from sewage disposal. These problems are 
compounded by a lack of information on 
their distribution in some areas. Although 
�O�H�J�D�O�O�\�� �S�U�R�W�H�F�W�H�G���� �V�H�D�J�U�D�V�V�� �E�H�G�V�� �D�U�H��
destroyed by illegal trawling because of 
�G�L�I�¿�F�X�O�W�L�H�V�� �L�Q�� �H�Q�I�R�U�F�H�P�H�Q�W���� �,�P�S�D�F�W�V�� �R�Q��
seagrass beds affect the fauna which depend 
�X�S�R�Q�� �W�K�H�P���� �P�R�V�W�� �L�P�S�R�U�W�D�Q�W�O�\�� �W�X�U�W�O�H�V����
�G�X�J�R�Q�J���� �F�R�P�P�H�U�F�L�D�O�� �¿�V�K�� �D�Q�G�� �F�U�X�V�W�D�F�H�D�Q�V����
and birds.

2. THREATS TO COASTAL 

AND MARINE ENVIRONMENTS
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2.4 DESTRUCTION OF CORAL 
REEFS

Coral reefs throughout the Region are 
being damaged by a variety of coastal 
�G�H�Y�H�O�R�S�P�H�Q�W�V���� �V�X�F�K�� �D�V�� �O�D�Q�G���¿�O�O�L�Q�J�� �I�R�U��
urban expansion and tourist facilities. 
�&�R�Q�V�W�U�X�F�W�L�R�Q�� �D�F�W�L�Y�L�W�L�H�V�� �D�O�W�H�U�� �W�K�H�� �À�R�Z�� �R�I��
clear seawater that corals need to survive. 
Corals are affected by reduced light levels 
and sometimes smothered by sediment 
from dredging. Release of semi-treated 
and untreated sewage directly onto coral 
reefs causes a proliferation of algae that can 
overgrow corals. Although coral reefs are 
�D�W�W�U�D�F�W�L�Y�H�� �W�R�� �W�R�X�U�L�V�W�V���� �X�Q�P�D�Q�D�J�H�G�� �G�L�Y�L�Q�J��
�D�Q�G�� �U�H�H�I���Z�D�O�N�L�Q�J�� �D�F�W�L�Y�L�W�L�H�V���� �D�Q�G�� �D�Q�F�K�R�U�V��
from boats destroy corals. Spoilt areas 
become unattractive and the number of 
animals living there declines. Damage to 
coral reefs is further compounded by the 
limited use of environmental assessment for 
developments and low enforcement of the 
existing regulations. A lack of awareness 
about the importance of coral reefs and their 
sensitivity puts them further at risk.

2.5 OVER-EXPLOITATION OF 
RESOURCES

�2�Y�H�U���H�[�S�O�R�L�W�D�W�L�R�Q�� �R�I�� �V�S�H�F�L�H�V���� �G�H�V�W�U�X�F�W�L�R�Q��
�R�I�� �V�S�D�Z�Q�L�Q�J���� �Q�X�U�V�H�U�\�� �D�Q�G�� �I�H�H�G�L�Q�J��
�J�U�R�X�Q�G�V���� �L�P�S�U�R�S�H�U�� �U�H�V�R�X�U�F�H�� �P�D�Q�D�J�H�P�H�Q�W��
�D�Q�G�� �L�Q�D�G�H�T�X�D�W�H�� �¿�V�K�H�U�L�H�V�� �U�H�J�X�O�D�W�L�R�Q�V���� �L�Q��
�F�R�Q�M�X�Q�F�W�L�R�Q���Z�L�W�K���D���O�D�F�N���R�I���O�D�Z���H�Q�I�R�U�F�H�P�H�Q�W����
are barriers to sustainable development of 
�W�K�H�� �5�H�J�L�R�Q�¶�V�� �U�L�F�K�� �O�L�Y�L�Q�J�� �P�D�U�L�Q�H�� �U�H�V�R�X�U�F�H�V����
�8�O�W�L�P�D�W�H�O�\�����W�K�L�V���S�R�V�H�V���D���V�H�U�L�R�X�V���W�K�U�H�D�W���W�R���W�K�H��
biological diversity and productivity of the 
�5�H�J�L�R�Q���� �D�Q�G�� �S�X�W�V�� �D�W�� �U�L�V�N�� �W�K�H�� �O�L�Y�H�O�L�K�R�R�G�V�� �R�I��
people engaged in potentially sustainable 
�D�F�W�L�Y�L�W�L�H�V�����V�X�F�K���D�V���¿�V�K�H�U�L�H�V�����D�T�X�D�F�X�O�W�X�U�H���D�Q�G��
tourism.

2.6 OVERFISHING

�7�K�H�� �V�W�D�W�X�V�� �R�I�� �¿�V�K�H�U�L�H�V�� �L�Q�� �V�R�P�H�� �Q�D�W�L�R�Q�V��
�R�I�� �W�K�H�� �5�H�J�L�R�Q�� �L�V�� �X�Q�N�Q�R�Z�Q���� �E�H�F�D�X�V�H�� �R�I�� �D��
lack of stock assessments and incomplete 
�¿�V�K�H�U�L�H�V�� �V�W�D�W�L�V�W�L�F�V���� �5�H�S�R�U�W�H�G�� �G�H�F�O�L�Q�H�V�� �L�Q��
�F�D�W�F�K�H�V���D�Q�G���D�Y�H�U�D�J�H���V�L�]�H���R�I���¿�V�K���O�D�Q�G�H�G���D�U�H��
�S�R�V�V�L�E�O�H�� �L�Q�G�L�F�D�W�R�U�V�� �R�I�� �R�Y�H�U�¿�V�K�L�Q�J���� �%�H�V�L�G�H�V��
�¿�Q�¿�V�K�����F�D�W�F�K�H�V���R�I���O�R�E�V�W�H�U���D�Q�G���V�W�U�R�P�E�L�G�V���D�U�H��
�U�D�S�L�G�O�\���G�H�F�O�L�Q�L�Q�J�����&�X�W�W�O�H�¿�V�K���V�W�R�F�N�V���L�Q���P�D�M�R�U��
�¿�V�K�L�Q�J���J�U�R�X�Q�G�V���K�D�Y�H���F�R�P�S�O�H�W�H�O�\���F�R�O�O�D�S�V�H�G����
Although in some areas shrimp catches 
have grown recently due to an increase 
�L�Q�� �¿�V�K�L�Q�J�� �H�I�I�R�U�W���� �L�Q�� �R�W�K�H�U�� �D�U�H�D�V�� �W�K�H�U�H�� �D�U�H��
indications of stock depletion. The present 
�V�L�W�X�D�W�L�R�Q���L�V���D�W�W�U�L�E�X�W�H�G���W�R���G�H�V�W�U�X�F�W�L�Y�H���¿�V�K�L�Q�J��
�S�U�D�F�W�L�F�H�V���� �S�R�V�V�L�E�O�H�� �H�[�S�O�R�L�W�D�W�L�R�Q�� �E�H�\�R�Q�G��
�P�D�[�L�P�X�P���V�X�V�W�D�L�Q�D�E�O�H���\�L�H�O�G�����W�K�H���D�E�V�H�Q�F�H���R�I��
�¿�V�K�H�U�L�H�V�� �P�D�Q�D�J�H�P�H�Q�W�� �S�O�D�Q�V���� �D�Q�G�� �D�� �O�D�F�N�� �R�I��
surveillance and enforcement of existing 
regulations. Large amounts of by-catch 
�I�U�R�P���Q�H�W���¿�V�K�L�Q�J�����L�Q�F�O�X�G�L�Q�J���W�X�U�W�O�H�V�����G�R�O�S�K�L�Q�V��
�D�Q�G���¿�Q�¿�V�K���D�U�H���G�L�V�F�D�U�G�H�G�����D�O�P�R�V�W���L�Q�Y�D�U�L�D�E�O�\��
dead.

2.7 UNREGULATED SHARK 
FISHERIES

�$�V�� �W�R�S�� �S�U�H�G�D�W�R�U�V���� �V�K�D�U�N�V�� �D�U�H�� �F�U�L�W�L�F�D�O�� �W�R�� �W�K�H��
�K�H�D�O�W�K�� �R�I�� �W�K�H�� �5�H�J�L�R�Q�¶�V�� �P�D�U�L�Q�H�� �H�F�R�V�\�V�W�H�P�V����
Populations can only increase slowly as 
sharks produce a small number of offspring 
each year. Hence they are very vulnerable 
�W�R�� �V�W�R�F�N�� �F�R�O�O�D�S�V�H�� �I�U�R�P�� �R�Y�H�U�¿�V�K�L�Q�J���� �D�Q�G��
recovery takes several decades. The 
�W�U�D�G�L�W�L�R�Q�D�O�� �D�U�W�L�V�D�Q�D�O�� �¿�V�K�H�U�\�� �L�Q�� �W�K�H�� �5�H�J�L�R�Q��
used to catch only small numbers of 
sharks and the whole animal was utilized. 
�+�R�Z�H�Y�H�U�����P�R�U�H���U�H�F�H�Q�W�O�\�����W�R���P�H�H�W���W�K�H���$�V�L�D�Q��
�G�H�P�D�Q�G�� �I�R�U�� �V�K�D�U�N���¿�Q�V�� �V�K�D�U�N�� �¿�V�K�L�Q�J�� �K�D�V��
�L�Q�F�U�H�D�V�H�G���D�Q�G���W�K�H�U�H���D�U�H���U�H�S�R�U�W�V���W�K�D�W���¿�Q�V���D�U�H��
�U�H�P�R�Y�H�G�����R�I�W�H�Q���Z�K�L�O�H���W�K�H���V�K�D�U�N���L�V���V�W�L�O�O���D�O�L�Y�H����
and the body is thrown back into the sea 
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or deposited on offshore islands. Fins are 
dried and sold to foreign vessels waiting in 
�L�Q�W�H�U�Q�D�W�L�R�Q�D�O���Z�D�W�H�U�V�����W�K�X�V���H�V�F�D�S�L�Q�J���F�R�Q�W�U�R�O����
Sharks are generally caught by lines but 
also by nets which damage coral reefs.

2.8 CAPTURE OF MARINE 
TURTLES

Throughout the southern Red Sea and 
�*�X�O�I�� �R�I�� �$�G�H�Q���� �W�X�U�W�O�H�V�� �D�U�H�� �F�D�X�J�K�W�� �H�L�W�K�H�U��
�D�F�F�L�G�H�Q�W�D�O�O�\�� �R�U�� �L�Q�W�H�Q�W�L�R�Q�D�O�O�\�� �E�\�� �¿�V�K�H�U�P�H�Q����
�7�X�U�W�O�H�� �R�L�O���� �P�H�D�W�� �D�Q�G�� �H�J�J�V�� �D�U�H�� �H�D�W�H�Q�� �D�Q�G��
the shells are sold to tourists. Capture of 
�W�X�U�W�O�H�V���� �W�R�J�H�W�K�H�U�� �Z�L�W�K�� �H�J�J�� �F�R�O�O�H�F�W�L�R�Q�� �D�Q�G��
disturbance or destruction of nesting sites 
�D�Q�G�� �Q�H�V�W�L�Q�J�� �E�H�D�F�K�H�V���� �K�D�V�� �U�H�V�X�O�W�H�G�� �L�Q�� �D��
decline in nesting populations. In areas 
�Z�L�W�K���S�R�R�U���¿�Q�¿�V�K���U�H�V�R�X�U�F�H�V�����¿�V�K�H�U�P�H�Q���R�I�W�H�Q��
depend on turtles for subsidiary food. Stray 
dogs that feed on turtle eggs and hatchlings 
aggravate the problem in some areas. The 
light coming from nearby urban areas and 
coastal highways has a distorting effect 
on the navigation system of newly hatched 
turtles (they are attracted towards the light 
and away from the sea) causing massive 
casualties.

2.9 THREATS TO MARINE 
MAMMALS

Knowledge of species composition and 
population sizes of marine mammals in 
the Region is limited. Detailed studies of 
�G�X�J�R�Q�J���� �Z�K�L�F�K�� �D�U�H�� �F�R�Q�V�L�G�H�U�H�G�� �Y�X�O�Q�H�U�D�E�O�H��
�W�R�� �H�[�W�L�Q�F�W�L�R�Q�� �R�Q�� �D�� �Z�R�U�O�G�Z�L�G�H�� �V�F�D�O�H���� �H�[�L�V�W��
only for Saudi Arabia and Egypt. The Red 
�6�H�D�� �S�R�S�X�O�D�W�L�R�Q�� �L�V�� �H�V�W�L�P�D�W�H�G�� �D�W�� �X�S�� �W�R�� ������������
dugong. It seems that they are no longer 
�K�X�Q�W�H�G�� �V�\�V�W�H�P�D�W�L�F�D�O�O�\���� �E�X�W�� �D�U�H�� �I�U�H�T�X�H�Q�W�O�\��
taken as by-catch in trawls and nets. Their 
meat is used for human consumption. 
Destruction of seagrass beds poses an 
additional threat. As slow swimmers living 
�L�Q�� �V�K�D�O�O�R�Z�� �Z�D�W�H�U���� �G�X�J�R�Q�J�� �D�O�V�R�� �V�X�I�I�H�U�� �I�U�R�P��
�W�K�H�� �L�Q�F�U�H�D�V�L�Q�J�� �X�V�H�� �R�I�� �P�R�W�R�U�� �E�R�D�W�V���� �Z�K�L�F�K��
�P�D�\�� �H�D�V�L�O�\�� �L�Q�M�X�U�H�� �W�K�H�P�� �Q�H�D�U�� �W�K�H�� �Z�D�W�H�U�¶�V��
surface.

2.10 PETROLEUM AND MARITIME 
TRAFFIC

The global importance of petroleum and 

�W�K�H�� �U�H�V�X�O�W�L�Q�J�� �P�D�U�L�W�L�P�H�� �W�U�D�I�¿�F�� �S�R�V�H�V�� �D��
serious threat to the fragile coastal and 
marine environments of the semi-enclosed 
waters of the Region. Routine operational 
leaks and spills from the production and 
transport of oil constitute the major source 
�R�I�� �P�D�U�L�Q�H�� �S�R�O�O�X�W�L�R�Q���� �$�W���W�K�H�� �V�D�P�H�� �W�L�P�H���� �W�K�H��
�J�U�R�Z�L�Q�J���U�L�V�N���R�I���R�L�O���W�U�D�I�¿�F���U�H�O�D�W�H�G���D�F�F�L�G�H�Q�W�V��
�X�U�J�H�Q�W�O�\�� �U�H�T�X�L�U�H�V�� �H�P�H�U�J�H�Q�F�\�� �U�H�V�S�R�Q�V�H��
�S�O�D�Q�V���F�R�P�E�L�Q�H�G���Z�L�W�K���P�D�Q�D�J�H�P�H�Q�W���V�N�L�O�O�V�����W�R��
minimize risks and manage major spills.

2.11 MAJOR SOURCES OF MARINE 
POLLUTION

In contrast to other regional seas around the 
world where most pollution comes from land-
�E�D�V�H�G���D�F�W�L�Y�L�W�L�H�V�����W�K�H���P�D�L�Q���V�R�X�U�F�H���R�I���P�D�U�L�Q�H��
pollution in the Region is from ship-based 
�V�R�X�U�F�H�V���� �R�L�O�� �H�[�S�O�R�L�W�D�W�L�R�Q�� �D�Q�G�� �R�I�I�V�K�R�U�H�� �R�L�O��
production. While production and transport 
of oil continue to play a critical role in the 
�5�H�J�L�R�Q�¶�V�� �H�F�R�Q�R�P�\���� �W�K�H�\�� �D�O�V�R�� �F�R�Q�V�W�L�W�X�W�H��
major sources of marine pollution. The 
marine pollution could be derived through 
the discharge of oily ballast water and tank 
�Z�D�V�K�L�Q�J�V�� �E�\�� �Y�H�V�V�H�O�V���� �R�S�H�U�D�W�L�R�Q�D�O�� �V�S�L�O�O�V��
�I�U�R�P�� �Y�H�V�V�H�O�V�� �O�R�D�G�L�Q�J�� �R�U�� �X�Q�O�R�D�G�L�Q�J�� �D�W�� �S�R�U�W����
�D�F�F�L�G�H�Q�W�D�O�� �V�S�L�O�O�V�� �I�U�R�P�� �I�R�X�Q�G�H�U�H�G�� �Y�H�V�V�H�O�V����
and leaks from vessels in transit.

2.12 MUNICIPAL WASTEWATER

The discharge of municipal wastewater 
continues to present considerable 
�P�D�Q�D�J�H�P�H�Q�W�� �S�U�R�E�O�H�P�V���� �G�H�V�S�L�W�H�� �W�K�H��
�V�L�J�Q�L�¿�F�D�Q�W�� �S�U�R�J�U�H�V�V�� �P�D�G�H�� �R�Y�H�U�� �W�K�H�� �O�D�V�W��
decade through investments to control 
pollution from this source. Considerable 
progress has been made in the Region in 
the collection and treatment of municipal 
�Z�D�V�W�H�Z�D�W�H�U�����+�R�Z�H�Y�H�U�����L�Q�Y�H�V�W�P�H�Q�W�V���F�R�Q�W�L�Q�X�H��
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�W�R�� �E�H�� �U�H�T�X�L�U�H�G�� �I�R�U�� �H�[�W�H�Q�V�L�R�Q�� �R�I�� �F�R�O�O�H�F�W�L�R�Q��
�Q�H�W�Z�R�U�N�V���� �H�[�S�D�Q�V�L�R�Q�� �D�Q�G�� �X�S�J�U�D�G�L�Q�J�� �R�I��
�W�U�H�D�W�P�H�Q�W�� �I�D�F�L�O�L�W�L�H�V���� �D�Q�G�� �G�H�Y�H�O�R�S�P�H�Q�W�� �R�I��
safe wastewater reuse and disposal systems. 
Serious efforts are also needed to ensure 
proper operation and maintenance and 
reliable performance of existing treatment 
facilities. While levels of discharge into 
the waters of the Region are not as acute 
as in other regional seas given the limited 
�Q�X�P�E�H�U���R�I���P�D�M�R�U���S�R�S�X�O�D�W�L�R�Q���F�H�Q�W�U�H�V�����U�H�V�X�O�W�V��
are cumulative and add to the stress already 
imposed on fragile coastal habitats by oil 
and other forms of marine pollution.

2.13 DREDGING AND FILLING

�'�U�H�G�J�L�Q�J�� �D�Q�G�� �¿�O�O�L�Q�J�� �R�S�H�U�D�W�L�R�Q�V�� �D�V�V�R�F�L�D�W�H�G��
�Z�L�W�K�� �X�U�E�D�Q�� �H�[�S�D�Q�V�L�R�Q���� �L�Q�G�X�V�W�U�L�D�O��
development and tourism along the coast 
�D�U�H�� �D�� �V�L�J�Q�L�¿�F�D�Q�W�� �V�R�X�U�F�H�� �R�I�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O��
degradation in some areas of the Region. 
Sedimentation from these operations 
suffocates the surrounding coral reef 
communities and has an adverse effect on 
other ecosystems to which currents transport 
the suspended sediment. The net results are 
the irreversible loss of the most productive 
�F�R�D�V�W�D�O�� �H�F�R�V�\�V�W�H�P�V�� ���P�D�Q�J�U�R�Y�H�V���� �V�H�D�J�U�D�V�V��
�E�H�G�V���� �D�Q�G�� �F�R�U�D�O�� �U�H�H�I�V�� �D�Q�G�� �W�K�H�L�U�� �G�H�S�H�Q�G�H�Q�W��
marine communities) and the potential 
�I�R�U�� �O�R�F�D�O�� �H�[�W�L�Q�F�W�L�R�Q�� �R�I�� �H�Q�G�H�P�L�F�� �V�S�H�F�L�H�V����
along with declines in the productivity of 
surrounding areas such as shrimp grounds 
�D�Q�G�� �R�W�K�H�U�� �G�H�P�H�U�V�D�O�� �¿�V�K�H�U�L�H�V���� �'�U�H�G�J�L�Q�J��
�D�Q�G�� �¿�O�O�L�Q�J�� �D�O�V�R�� �D�O�W�H�U�� �V�K�R�U�H�O�L�Q�H�V���� �O�H�D�G�L�Q�J��
to erosion in some sites and accretion in 
others.

2.14 IMPACTS FROM TOURISM

There are negative impacts of coastal tourism 
in some parts of the Region. These impacts 
include physical destruction of coastal 
�K�D�E�L�W�D�W�V�� �E�\�� �F�R�Q�V�W�U�X�F�W�L�R�Q�� �Z�R�U�N�V���� �G�U�H�G�J�L�Q�J����
and reclamation; anchor damage to corals by 
tourist boats and coral breakage by divers; 
pollution from wastewater discharge from 
�F�R�D�V�W�D�O���U�H�V�R�U�W�V�����R�Y�H�U���H�[�S�O�R�L�W�D�W�L�R�Q���R�I���¿�V�K���D�Q�G��
�V�K�H�O�O�¿�V�K���W�R���P�H�H�W���L�Q�F�U�H�D�V�H�G���G�H�P�D�Q�G���I�U�R�P���W�K�H��
food and souvenir markets; disturbance to 
wildlife such as nesting turtles and seabirds 
leading to higher mortality and decreased 
fecundity. The massive planned expansion 
of tourism for both domestic and foreign 

visitors in coastal areas throughout the 
�5�H�J�L�R�Q���F�U�H�D�W�H�V���D���V�L�J�Q�L�¿�F�D�Q�W���D�Q�G���Y�L�W�D�O���G�H�P�D�Q�G��
for effective integration of environmental 
concerns into the planning of government-
supported infrastructure and private sector-
supported tourism facilities. Actions should 
be taken over the short and medium term 
�W�R�� �D�Y�R�L�G�� �S�R�W�H�Q�W�L�D�O�O�\�� �V�L�J�Q�L�¿�F�D�Q�W�� �D�G�Y�H�U�V�H��
impacts which would undermine the ability 
of the coastal and marine environments to 
attract tourists to the Region.

2.15 TOURISM IN SUPPORT OF 
CONSERVATION

Although tourism impacts are not as 
�S�U�R�P�L�Q�H�Q�W�� �L�Q�� �W�K�H�� �Z�K�R�O�H�� �U�H�J�L�R�Q���� �J�U�R�Z�L�Q�J��
tourism investment plans will potentially 
cause environmental impacts on a regional 
scale. The pressures from tourism are 
spreading to new areas as popular sites 
become over-used and as foreign tourists 
�F�R�Q�W�L�Q�X�H�� �W�R�� �V�H�H�N�� �Q�H�Z���� �P�R�U�H�� �H�[�R�W�L�F��
�G�H�V�W�L�Q�D�W�L�R�Q�V���� �+�R�Z�H�Y�H�U���� �Z�K�H�Q�� �F�D�U�H�I�X�O�O�\��
�P�D�Q�D�J�H�G���� �P�D�U�L�Q�H�� �W�R�X�U�L�V�P�� �F�D�Q�� �S�U�R�Y�L�G�H��
substantial revenue for conservation 
projects. In Ras Mohammed National Park 
�L�Q�� �(�J�\�S�W���� �I�H�H�V�� �F�R�O�O�H�F�W�H�G�� �I�U�R�P�� �Y�L�V�L�W�R�U�V�� �D�Q�G��
diving tourists exceed the operational cost 
�R�I�� �W�K�H�� �P�D�U�L�Q�H�� �S�D�U�N���� �,�Q�� �-�R�U�G�D�Q���� �W�K�H�U�H�� �L�V�� �W�K�H��
potential to absorb part of the growing 
�U�H�Y�H�Q�X�H���I�U�R�P���W�K�H���W�R�X�U�L�V�P���L�Q�G�X�V�W�U�\���L�Q���$�T�D�E�D��
to support conservation efforts.

2.16 ORNAMENTAL FISH 
COLLECTING

�,�Q���U�H�F�H�Q�W���\�H�D�U�V�����W�K�H���F�R�O�O�H�F�W�L�R�Q���R�I���U�H�H�I���¿�V�K�H�V��
�I�R�U���W�K�H���D�T�X�D�U�L�X�P���W�U�D�G�H���K�D�V���J�D�L�Q�H�G���L�Q�F�U�H�D�V�L�Q�J��
importance as a foreign currency earner. 
�+�R�Z�H�Y�H�U�����W�K�H���P�D�[�L�P�X�P���V�X�V�W�D�L�Q�D�E�O�H���\�L�H�O�G�V���R�I��
the species collected are unknown and there 
is no monitoring of collecting methods. The 
�V�X�U�Y�L�Y�D�O���U�D�W�H���R�I���F�D�S�W�X�U�H�G���R�U�Q�D�P�H�Q�W�D�O���¿�V�K���L�V��
often very low due to imperfect handling 
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�D�Q�G�� �W�U�D�Q�V�S�R�U�W�� ���3�(�5�6�*�$���*�(�)���� �������������� �7�K�L�V��
�O�R�Z�� �V�X�U�Y�L�Y�D�O�� �U�D�W�H���� �W�R�J�H�W�K�H�U�� �Z�L�W�K�� �G�H�P�D�Q�G�V��
from foreign markets and the depletion of 
�V�S�H�F�L�H�V���L�Q���P�D�Q�\���S�D�U�W�V���R�I���$�V�L�D�����H�V�F�D�O�D�W�H�V���W�K�H��
pressure for exploitation. This practice can 
also be harmful to the reef environment 
if it involves the breaking of corals or the 

use of cyanide. There is need for further 
research into the effects of this activity 
�D�Q�G�� �L�W�V�� �P�D�Q�D�J�H�P�H�Q�W���� �)�X�U�W�K�H�U�P�R�U�H���� �V�R�P�H��
measures could be investigated to replenish 
�W�K�H���P�D�U�N�H�W�����V�X�F�K���D�V���D�T�X�D�F�X�O�W�X�U�H���I�R�U���W�D�U�J�H�W�H�G��
�R�U�Q�D�P�H�Q�W�D�O�� �¿�V�K�� �V�S�H�F�L�H�V�� �W�R�� �U�H�G�X�F�H�� �L�P�S�D�F�W�V��
on wild stocks.
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3.1 BACKGROUND

PERSGA can trace its origins back to the 
�H�D�U�O�\�����������¶�V�����7�K�H���$�U�D�E���/�H�D�J�X�H���(�G�X�F�D�W�L�R�Q�D�O����
�&�X�O�W�X�U�D�O�� �D�Q�G�� �6�F�L�H�Q�W�L�¿�F�� �2�U�J�D�Q�L�]�D�W�L�R�Q����
�$�/�(�&�6�2�����Z�L�W�K���W�K�H���D�V�V�L�V�W�D�Q�F�H���R�I���8�1�(�6�&�2����
�F�R�Q�Y�H�Q�H�G�� �D�� �P�H�H�W�L�Q�J�� �L�Q�� �%�U�H�P�H�U�K�D�Y�H�Q����
Germany in 1974 where initial ideas for 
interdisciplinary research were discussed. 
�6�X�E�V�H�T�X�H�Q�W�� �P�H�H�W�L�Q�J�V�� �L�G�H�Q�W�L�¿�H�G�� �N�H�\��
regional concerns and proposed plans of 
�D�F�W�L�Y�L�W�\�����Z�K�L�F�K���J�D�Y�H���U�L�V�H���W�R���W�K�H���µ�3�U�R�J�U�D�P�P�H��
for the Environment of the Red Sea and 
�*�X�O�I�� �R�I�� �$�G�H�Q�¶�� �N�Q�R�Z�Q�� �D�V�� �³�3�(�5�6�*�$� �́��� �$�Q��
interim secretariat was established in 
�&�D�L�U�R���W�R���L�P�S�O�H�P�H�Q�W���W�K�L�V���S�U�R�J�U�D�P�P�H�����X�Q�G�H�U��
the auspices of ALECSO. The secretariat 
moved to Jeddah in 1980.

�2�Q�H���R�I���W�K�H���P�R�V�W���V�L�J�Q�L�¿�F�D�Q�W���D�F�K�L�H�Y�H�P�H�Q�W�V���R�I��
PERSGA has been the development of new 
international laws. In February 1982 the 
plenipotentiaries of the governments in the 
Region signed The Regional Convention for 
the Conservation of the Red Sea and Gulf of 
Aden Environment (the Jeddah Convention) 
along with a Protocol Concerning Regional 
Co-operation in Combating Pollution 
by Oil and other Harmful Substances in 
Cases of Emergency. The main focus of 
�W�K�H�� �&�R�Q�Y�H�Q�W�L�R�Q�� �F�R�Q�F�H�U�Q�V�� �W�K�H�� �S�U�H�Y�H�Q�W�L�R�Q����
�U�H�G�X�F�W�L�R�Q���D�Q�G���¿�J�K�W���D�J�D�L�Q�V�W���S�R�O�O�X�W�L�R�Q�����,�W���D�O�V�R��
includes an Article directing the contracting 
parties to establish a regional organization 
to implement the agreement.

This regional organization was established 
in September 1995 under the umbrella of the 
�$�U�D�E���/�H�D�J�X�H�����$�W���W�K�H���¿�U�V�W���&�R�X�Q�F�L�O���0�H�H�W�L�Q�J��
�L�Q�� �(�J�\�S�W���� �W�K�H�� �&�D�L�U�R�� �'�H�F�O�D�U�D�W�L�R�Q�� �I�R�U�P�D�O�O�\��
announced the creation of the Regional 
Organization for the Conservation of the 
Environment of the Red Sea and Gulf of 
�$�G�H�Q�����Z�K�L�F�K���N�H�H�S�V���W�K�H���W�L�W�O�H���³�3�(�5�6�*�$� �́�

PERSGA is governed by a Council. This 
is composed of the Ministers in charge of 
the environment from each of the member 
states. The Council meets annually to 

�D�S�S�U�R�Y�H���W�H�F�K�Q�L�F�D�O���D�Q�G���¿�Q�D�Q�F�L�D�O���S�R�O�L�F�L�H�V�����7�K�H��
daily affairs are managed by the PERSGA 
�6�H�F�U�H�W�D�U�L�D�W���� �D�� �V�P�D�O�O�� �E�X�W�� �G�H�G�L�F�D�W�H�G�� �W�H�D�P�� �R�I��
professionals drawn from the countries of 
the Region. The Kingdom of Saudi Arabia 
hosts the PERSGA Secretariat in Jeddah 
and all of the member states contribute to 
the budget.

�3�(�5�6�*�$�� �K�D�V�� �L�P�S�O�H�P�H�Q�W�H�G���� �D�Q�G�� �F�R�Q�W�L�Q�X�H�V��
�W�R�� �L�P�S�O�H�P�H�Q�W���� �D�� �O�D�U�J�H�� �Q�X�P�E�H�U�� �R�I�� �S�U�R�M�H�F�W�V��
throughout the RSGA with funding from 
�$�/�(�&�6�2���� �W�K�H�� �,�V�O�D�P�L�F�� �'�H�Y�H�O�R�S�P�H�Q�W�� �%�D�Q�N����
�W�K�H�� �*�O�R�E�D�O�� �(�Q�Y�L�U�R�Q�P�H�Q�W�� �)�D�F�L�O�L�W�\�� ���*�(�)������
�R�W�K�H�U�� �L�Q�W�H�U�Q�D�W�L�R�Q�D�O�� �G�R�Q�R�U�V���� �D�Q�G�� �P�H�P�E�H�U��
states.

The establishment of PERSGA has been 
a pivotal step in a regional approach to 
sustainable use and conservation of the 
marine resources and environments. A 
regional approach to the marine environment 
is essential given the semi-enclosed nature 
of the Red Sea and the transboundary nature 
of many issues.

One of the most ambitious programmes 
executed by PERSGA was the Strategic 
Action Programme (SAP) for the Red Sea 
�D�Q�G�� �*�X�O�I�� �R�I�� �$�G�H�Q���� �S�O�D�Q�Q�H�G�� �I�U�R�P�� ���������� �W�R��
1998 and carried out between 1999 and 
2003. The SAP was funded through the 
Global Environment Facility implementing 
�D�J�H�Q�F�L�H�V�� ���8�1�'�3���� �8�1�(�3���� �D�Q�G�� �W�K�H�� �:�R�U�O�G��
�%�D�Q�N�������W�K�H���,�V�O�D�P�L�F���'�H�Y�H�O�R�S�P�H�Q�W���%�D�Q�N�����D�Q�G��
�W�K�H�� �3�(�5�6�*�$�� �P�H�P�E�H�U�� �V�W�D�W�H�V���� �7�K�H�� �6�$�3�¶�V��
global objective was to safeguard the coastal 
and marine environments of the RSGA and 
ensure sustainable use of its resources. The 
�6�$�3�¶�V���D�F�W�L�Y�L�W�L�H�V���Z�H�U�H���R�U�J�D�Q�L�V�H�G���D�U�R�X�Q�G���W�K�H��
following objective-based components:

1. Institutional Strengthening to 
Facilitate Regional Cooperation;

2. Reduction of Navigation Risks and 
Maritime Pollution;

3. Sustainable Use and Management of 
Living Marine Resources;

3. TWO DECADES OF PROGRESS 

IN MARINE CONSERVATION
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4. Habitat and Biodiversity Conserva-
tion;

5. Development of a Regional Network 
of Marine Protected Areas;

6. Support for Integrated Coastal Zone 
Management;

7. Enhancement of Public Awareness 
and Participation; and

8. Monitoring and Evaluation of 
Programme Impacts.

�7�K�H�� �6�$�3�� �Z�D�V�� �K�L�J�K�O�\�� �V�L�J�Q�L�¿�F�D�Q�W�� �I�R�U�� �W�K�H��
�5�6�*�$���H�Q�Y�L�U�R�Q�P�H�Q�W�����I�R�U���3�(�5�6�*�$���P�H�P�E�H�U��
�V�W�D�W�H�V�¶�� �F�D�S�D�F�L�W�\�� �I�R�U�� �F�R�Q�V�H�U�Y�L�Q�J�� �W�K�H�� �5�6�*�$��
�D�Q�G�� �P�D�Q�D�J�L�Q�J�� �L�W�V�� �X�V�H�V���� �D�Q�G�� �I�R�U�� �W�K�H�� �I�X�W�X�U�H��
socioeconomic development of the Region. 
Large projects funded by the international 
donor community and RSGA countries 
were implemented throughout the RSGA in 
�W�K�H�� �O�D�V�W�� �G�H�F�D�G�H���� �H���J���� �W�K�H�� �5�H�G�� �6�H�D�� �5�H�J�L�R�Q�D�O��
�)�U�D�P�H�Z�R�U�N�� �3�U�R�M�H�F�W���� �D�Q�G�� �S�U�R�M�H�F�W�V�� �L�Q�� �W�K�H��
�6�R�F�R�W�U�D�� �$�U�F�K�L�S�H�O�D�J�R���� �'�M�L�E�R�X�W�L���� �(�J�\�S�W����
�-�R�U�G�D�Q���� �6�D�X�G�L�� �$�U�D�E�L�D���� �D�Q�G�� �<�H�P�H�Q���� �7�K�H�V�H��
have provided a large amount of new 
�V�F�L�H�Q�W�L�¿�F�� �L�Q�I�R�U�P�D�W�L�R�Q�� �D�Q�G�� �X�Q�G�H�U�V�W�D�Q�G�L�Q�J��
�D�E�R�X�W���W�K�H���5�6�*�$�����P�D�Q�D�J�H�P�H�Q�W���D�F�W�L�R�Q�V�����D�Q�G��
capacity building.

3.2 REDUCTION OF NAVIGATIONAL 
RISKS

New charts of the southern Red Sea have 
been published for use by international 
�V�K�L�S�S�L�Q�J�����E�D�V�H�G���R�Q���D���P�D�M�R�U���Q�H�Z���K�\�G�U�R�J�U�D�S�K�L�F��
survey of the area between the Hanish 
Islands and Bab el Mandeb that was initiated 
by PERSGA. These charts are designed 
improve the safety of navigation in this 
important area of the RSGA. A new chart 
of Port Sudan showing recent developments 
in the port has been produced by the United 
�.�L�Q�J�G�R�P�� �+�\�G�U�R�J�U�D�S�K�L�F�� �2�I�¿�F�H�� ���8�.�+�2������
based on data supplied through PERSGA. 
A new planning chart of Yemeni waters 
covering the area between the maritime 
border with Saudi Arabia to a line east of the 
Socotra Archipelago was published by the 
UKHO on 21 December 2006. This chart 
forms the basis of a Yemen Fisheries Chart 
�F�R�Y�H�U�L�Q�J�� �W�K�H�� �V�D�P�H�� �D�U�H�D���� �Z�K�L�F�K�� �L�V�� �P�D�U�N�H�G��
�Z�L�W�K�� �D�� �J�U�L�G�� �G�L�Y�L�G�L�Q�J�� �W�K�H�� �D�U�H�D�� �L�Q�W�R�� �V�T�X�D�U�H�V��
�F�R�Y�H�U�L�Q�J�� �������� �V�T�X�D�U�H�� �Q�D�X�W�L�F�D�O�� �P�L�O�H�V�� �I�R�U�� �W�K�H��
�S�X�U�S�R�V�H���R�I���U�H�F�R�U�G�L�Q�J���¿�V�K���F�D�W�F�K�H�V�����&�D�S�D�F�L�W�\��
building in navigation safety/hydrographic 
�V�X�U�Y�H�\�L�Q�J���D�Q�G���F�K�D�U�W���U�H���V�F�K�H�P�L�Q�J�����K�D�V���E�H�H�Q��
achieved through training workshops held 

throughout the Region. One or more new 
tide gauges in the Gulf of Aden will form 
part of a tsunami early warning system 
for the Indian Ocean. The proposed new 
tide gauge at Aden could provide vital 
information on long term sea level.

3.3 MANAGEMENT OF COASTAL 
AND MARINE RESOURCES

�7�K�H�U�H���K�D�V���E�H�H�Q���U�H�F�H�Q�W�����V�X�E�V�W�D�Q�W�L�D�O���S�U�R�J�U�H�V�V��
in the management of the marine resources 
of the Red Sea and Gulf of Aden. A 
regionally applicable manual of standard 
survey methods for key habitats and key 
species in the Red Sea and Gulf of Aden 
has been produced. Collection of essential 
baseline data on key habitats and species 
���F�R�U�D�O�� �U�H�H�I�V���� �P�D�Q�J�U�R�Y�H�V���� �V�H�D�E�L�U�G�V���� �W�X�U�W�O�H�V����
and preparation of up-to-date status reports 
has taken place. There have been substantial 
�J�D�L�Q�V���L�Q���V�F�L�H�Q�W�L�¿�F���N�Q�R�Z�O�H�G�J�H���R�I���5�H�G���6�H�D���D�Q�G��
�*�X�O�I�� �R�I�� �$�G�H�Q�� �F�R�U�D�O�V���� �F�R�U�D�O�� �F�R�P�P�X�Q�L�W�L�H�V����
and reefs. Regional Action Plans (following 
�U�H�J�L�R�Q�D�O���V�X�U�Y�H�\�V�����Z�H�U�H���G�H�Y�H�O�R�S�H�G���I�R�U���F�R�U�D�O�V����
�P�D�Q�J�U�R�Y�H�V���� �W�X�U�W�O�H�V�� �D�Q�G�� �E�U�H�H�G�L�Q�J�� �V�H�D�E�L�U�G�V��
and are being implemented nationally via 
national action plans. The signing of the 
Protocol Concerning the Conservation of 
Biological Diversity and the Establishment of 
Protected Areas by PERSGA member states 
in December 2005 provides a regionally 
coordinated approach to conservation. 

A Regional Master Plan for the Regional 
Network of Marine Protected Areas has been 
produced. Progress is occurring towards 
the complete establishment of the RSGA 
Regional Network of Marine Protected 
Areas: two proposed marine protected 
�D�U�H�D�V���Z�H�U�H���R�I�¿�F�L�D�O�O�\���G�H�F�O�D�U�H�G���L�Q���������������,�O�H�V��
�G�H�V���6�H�S�W���)�U�q�U�H�V���D�Q�G���5�D�V���6�L�\�\�D�Q���L�Q���'�M�L�E�R�X�W�L��
and Mukawwar Island and Dungonab Bay 
in Sudan) and management plans are being 
implemented in each one. A zoning plan 
was developed for the Socotra Archipelago 
Marine Protected Area. Survey design 
guidelines for marine protected areas (MPAs) 
have been prepared and ecological and socio 
economic surveys have been completed at 
�I�R�X�U�� �S�U�R�S�R�V�H�G�� �0�3�$�V���� �6�L�W�H���V�S�H�F�L�¿�F�� �P�D�V�W�H�U��
�S�O�D�Q�V���� �Z�L�W�K�� �P�D�Q�D�J�H�P�H�Q�W�� �J�X�L�G�H�O�L�Q�H�V���� �K�D�Y�H��
been prepared for four proposed MPAs 
with the involvement and participation 
of local stakeholders. A large number of 
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managers and scientists have been trained 
(via workshops and on-the-job training) in 
�P�D�U�L�Q�H�� �S�U�R�W�H�F�W�H�G�� �D�U�H�D�� �P�D�Q�D�J�H�P�H�Q�W���� �¿�H�O�G��
�V�X�U�Y�H�\�V�����D�Q�G���P�R�Q�L�W�R�U�L�Q�J���W�H�F�K�Q�L�T�X�H�V�����7�K�H�U�H��
�K�D�V�� �E�H�H�Q�� �D�Q�� �L�Q�W�H�U�Q�D�W�L�R�Q�D�O���� �U�H�J�L�R�Q�D�O�� �D�Q�G��
national exchange of experience. 

Substantial progress has been made in the 
�¿�H�O�G���R�I���L�Q�W�H�J�U�D�W�H�G���F�R�D�V�W�D�O���]�R�Q�H���P�D�Q�D�J�H�P�H�Q�W��
(ICZM). This includes:

�x�� Approval of ICZM plans for 
the Aden Governorate and their 
implementation;

�x�� �&�R�P�S�O�H�W�L�R�Q���R�I���F�R�D�V�W�D�O���S�U�R�¿�O�H�V���L�Q���6�X�G�D�Q��
and Djibouti and the preparation of an 
ICZM plan for Sudan;

�x�� Establishment of a regional ICZM 
working group and raised awareness 
of the need for and use of this tool in 
coastal management;

�x�� Improvements in regional capacity 
in remote sensing and geographic 
information system (GIS) 
applications;

�x�� �'�H�V�L�J�Q���� �F�U�H�D�W�L�R�Q�� �D�Q�G�� �H�V�W�D�E�O�L�V�K�P�H�Q�W��
of a GIS unit at PERSGA with global 
internet access; and

�x�� �,�Q�F�R�U�S�R�U�D�W�L�R�Q�� �R�I�� �D�O�O�� �E�L�R�G�L�Y�H�U�V�L�W�\����
�S�U�R�W�H�F�W�H�G�� �D�U�H�D���� �,�&�=�0�� �D�Q�G�� �R�W�K�H�U�� �G�D�W�D��
from the Strategic Action Programme 
into the GIS for full programme 
integration.

�3�(�5�6�*�$�¶�V�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �D�Z�D�U�H�Q�H�V�V��
programme concentrated on conservation 
including production of an Environmental 
�(�G�X�F�D�W�L�R�Q�� �/�H�D�U�Q�L�Q�J�� �6�X�S�S�O�H�P�H�Q�W���� �D�Q�G�� �W�K�H��
implementation of more than 17 community 
participation projects. Five public 
environmental information centres and 150 
school nature clubs have been established 
�Z�L�W�K�L�Q���W�K�H���5�H�J�L�R�Q���� �Z�L�W�K���D�V�V�R�F�L�D�W�H�G���W�H�D�F�K�H�U��
training. These activities have resulted 
in raised awareness of PERSGA and its 
�D�F�W�L�Y�L�W�L�H�V�� �D�W�� �W�K�H�� �Q�D�W�L�R�Q�D�O���� �U�H�J�L�R�Q�D�O�� �D�Q�G��
international level.

3.4 CONTROLLING SEA-BASED 
ACTIVITIES AND SOURCES OF 
POLLUTION

�,�Q�� �J�H�Q�H�U�D�O���� �R�L�O�� �V�S�L�O�O�V�� �D�U�R�X�Q�G�� �W�K�H�� �Z�R�U�O�G��
are reducing due to initiatives by the 

International Maritime Organization (IMO) 
and other factors. PERSGA has achieved 
�V�L�J�Q�L�¿�F�D�Q�W���V�X�F�F�H�V�V���L�Q���J�H�W�W�L�Q�J���Q�H�Z���U�R�X�W�H�L�Q�J��
measures adopted for use by international 
shipping in the southern Red Sea. PERSGA 
�K�D�V���H�V�W�D�E�O�L�V�K�H�G���D���Q�H�Z���O�L�J�K�W�K�R�X�V�H���¿�W�W�H�G���Z�L�W�K��
�D�Q�� �$�X�W�R�P�D�W�L�F�� �,�G�H�Q�W�L�¿�F�D�W�L�R�Q�� �6�\�V�W�H�P�� �R�Q��
the Hanish Islands. Capacity building in 
�F�R�P�E�D�W�L�Q�J���R�L�O���S�R�O�O�X�W�L�R�Q�����L�Q���S�R�U�W���V�W�D�W�H���F�R�Q�W�U�R�O����
�P�D�U�L�Q�H�� �L�Q�F�L�G�H�Q�W�� �L�Q�Y�H�V�W�L�J�D�W�L�R�Q���� �Q�D�Y�L�J�D�W�L�R�Q��
�V�D�I�H�W�\���K�\�G�U�R�J�U�D�S�K�L�F���V�X�U�Y�H�\�L�Q�J�����F�R�Q�W�L�Q�J�H�Q�F�\��
planning and ballast water management has 
been achieved through training workshops 
held throughout the Region. PERSGA has 
established the Emergency Mutual Aid 
Centre for the Red Sea and Gulf of Aden 
���(�0�$�5�6�*�$���� �I�R�U�P�H�U�O�\�� �N�Q�R�Z�Q�� �D�V�� �W�K�H��
Marine Emergency Mutual Aid Centre or 
MEMAC) at Hurghada and this is receiving 
support from the IMO. National contingency 
planning in the Red Sea and Gulf of Aden 
has improved and national plans are now 
in place in all member states. The capacity 
to carry out port state control of ships has 
�L�P�S�U�R�Y�H�G���L�Q���U�H�F�H�Q�W���\�H�D�U�V�����2�Q���W�K�H���R�W�K�H�U���K�D�Q�G����
�W�K�H���V�L�J�Q�L�Q�J���R�I���W�Z�R���3�U�R�W�R�F�R�O�V�����L���H�����³�5�H�J�L�R�Q�D�O��
Co-operation in Combating Pollution 
by Oil and other Harmful Substances in 
�&�D�V�H�V�� �R�I�� �(�P�H�U�J�H�Q�F�\�±�)�H�E�U�X�D�U�\�� ��������� �́��� �D�Q�G��
�³�0�R�E�L�O�L�]�D�W�L�R�Q�� �R�I�� �3�H�U�V�R�Q�Q�H�O���� �(�T�X�L�S�P�H�Q�W����
and Material during Emergency–July 
��������� �́����E�\���3�(�5�6�*�$���P�H�P�E�H�U���V�W�D�W�H�V���S�U�R�Y�L�G�H��
a regionally coordinated approach to the 
�S�U�H�Y�H�Q�W�L�R�Q���� �U�H�G�X�F�W�L�R�Q�� �D�Q�G�� �¿�J�K�W�� �D�J�D�L�Q�V�W��
pollution in emergency cases.

3.5 CONTROLLING MARINE 
POLLUTION FROM LAND-BASED 
ACTIVITIES

Recent changes in management practices 
have led to some environmental 
�L�P�S�U�R�Y�H�P�H�Q�W�V���� �H�V�S�H�F�L�D�O�O�\�� �R�Q�� �W�K�H�� �F�R�U�D�O�� �U�H�H�I��
�D�G�M�D�F�H�Q�W���W�R���W�K�H���3�K�R�V�S�K�D�W�H���3�R�U�W�����$�T�D�E�D�����7�K�H��
�V�L�J�Q�L�Q�J���R�I���3�(�5�6�*�$�¶�V���³�3�U�R�W�R�F�R�O���&�R�Q�F�H�U�Q�L�Q�J��
the Protection of the Marine Environment 
from Land-Based Activities in the Red 
�6�H�D���D�Q�G���*�X�O�I���R�I���$�G�H�Q�´���L�Q���6�H�S�W�H�P�E�H�U��������������
and the implementation of the Regional 
Environmental Monitoring Programme 
���F�R�Q�F�H�U�Q�L�Q�J�� �Z�D�W�H�U�� �T�X�D�O�L�W�\�� �S�D�U�D�P�H�W�H�U�V����
are substantial outcomes. Capacity 
building has been achieved (via training 
workshops) in integrated coastal zone 
�P�D�Q�D�J�H�P�H�Q�W���� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �L�P�S�D�F�W�V�� �R�I��
�G�H�Y�H�O�R�S�P�H�Q�W���S�U�R�M�H�F�W�V�����P�D�Q�D�J�H�P�H�Q�W���R�I���V�R�O�L�G��
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�Z�D�V�W�H�V�� �L�Q�� �L�Q�G�X�V�W�U�L�D�O�� �D�U�H�D�V���� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O��
�L�Q�V�S�H�F�W�L�R�Q�����D�Q�G���L�P�S�U�R�Y�H�P�H�Q�W���R�I���Z�D�V�W�H�Z�D�W�H�U��
management. National programmes of 
action for the protection of the marine 
environment from land-based activities 
have been prepared for Yemen and Jordan; 
programmes for the other countries are still 
in preparation. A preliminary and fund 
raising phase of the ‘Regional Programme 
of Action for the Protection of the Marine 
�(�Q�Y�L�U�R�Q�P�H�Q�W�� �I�U�R�P�� �/�D�Q�G���%�D�V�H�G�� �$�F�W�L�Y�L�W�L�H�V�¶��
is being prepared for the Red Sea and Gulf 
�R�I���$�G�H�Q�����F�R�P�S�U�L�V�L�Q�J���W�K�H���I�R�O�O�R�Z�L�Q�J��

�x Collection of relevant information 
for the development of four 
�S�U�R�M�H�F�W�V�� �L�Q�� �W�K�H�� �I�R�O�O�R�Z�L�Q�J�� �¿�H�O�G�V�� 
���� �� �F�R�O�O�H�F�W�L�R�Q���� �W�U�H�D�W�P�H�Q�W�� �D�Q�G�� �G�L�V�S�R�V�D�O 
�� �����R�I���P�X�Q�L�F�L�S�D�O���Z�D�V�W�H�Z�D�W�H�U��
���� �L�G�H�Q�W�L�¿�F�D�W�L�R�Q���R�I���S�R�O�O�X�W�L�R�Q���K�R�W���V�S�R�W�V 

�D�Q�G���V�H�Q�V�L�W�L�Y�H���D�U�H�D�V��
���� �P�D�Q�D�J�H�P�H�Q�W���R�I���P�D�U�L�Q�H���O�L�W�W�H�U�����D�Q�G
���� �D�V�V�H�V�V�P�H�Q�W���R�I���W�K�H���T�X�D�O�L�W�\���R�I���E�D�W�K�L�Q�J��

waters and beaches;
�x�� Production of the joint PERSGA/

�8�1�(�3���S�X�E�O�L�F�D�W�L�R�Q���³�)�L�Q�D�Q�F�L�Q�J���I�R�U���W�K�H��
Environmental Conservation of the 
�5�H�G���6�H�D���D�Q�G���*�X�O�I���$�G�H�Q� �́����D�Q�G

�x�� Organization of a regional training 
course on municipal wastewater 
treatment management.

There has been a rapid uptake of GIS 
technology (including a regional GIS 
database in PERSGA) to support risk 
assessments for pollution. 

3.6 MANAGEMENT OF LIVING 
MARINE RESOURCES

The regional status of living marine resources 
in the Red Sea and Gulf of Aden has been 
assessed and baseline information has been 
collected. There has been a substantial rise 
�L�Q�� �F�D�S�D�F�L�W�\�� �L�Q���� �¿�V�K�� �V�W�R�F�N�� �D�V�V�H�V�V�P�H�Q�W���� �G�D�W�D��
collection and analysis; environmentally 
�V�R�X�Q�G�� �D�T�X�D�F�X�O�W�X�U�H���� �¿�V�K�H�U�L�H�V�� �P�D�Q�D�J�H�P�H�Q�W����
�D�Q�G�� �R�U�Q�D�P�H�Q�W�D�O�� �¿�V�K�� �D�V�V�H�V�V�P�H�Q�W�� �D�Q�G��
management. Two training facilities and 
a reference collection centre have been 
�H�V�W�D�E�O�L�V�K�H�G���D�Q�G���H�T�X�L�S�S�H�G�����W�K�H���¿�U�V�W���L�Q���$�G�H�Q��
(Yemen) and the second in Jeddah (Saudi 
Arabia). There is increased awareness among 
decision-makers of the complementary 
linkages between conservation of the 

environment and sustainable development. 
A system is in place for the standardized 
�F�R�O�O�H�F�W�L�R�Q�� �D�Q�G�� �W�U�D�Q�V�I�H�U�� �R�I�� �¿�V�K�H�U�L�H�V�� �G�D�W�D����
�,�Q�I�R�U�P�D�W�L�R�Q�� �K�D�V�� �E�H�H�Q�� �R�E�W�D�L�Q�H�G�� �I�R�U�� �(�J�\�S�W����
�-�R�U�G�D�Q���� �'�M�L�E�R�X�W�L���� �6�D�X�G�L�� �$�U�D�E�L�D�� �D�Q�G���<�H�P�H�Q��
�R�Q�� �W�K�H�� �W�U�D�G�H�� �L�Q�� �R�U�Q�D�P�H�Q�W�D�O�� �¿�V�K�H�V�� �D�Q�G�� �L�W�V��
impact on the environment. A management 
�S�O�D�Q���I�R�U���R�U�Q�D�P�H�Q�W�D�O���¿�V�K�H�V���K�D�V���E�H�H�Q���S�U�H�S�D�U�H�G��
���3�(�5�6�*�$���*�(�)���� �������������� �7�K�H�� �P�D�Q�D�J�H�P�H�Q�W��
�R�I�� �H�O�D�V�P�R�E�U�D�Q�F�K�� �¿�V�K�H�U�L�H�V�� �K�D�V�� �L�P�S�U�R�Y�H�G��
�W�K�U�R�X�J�K���� �W�U�D�L�Q�L�Q�J���� �D�Q�� �L�G�H�Q�W�L�¿�F�D�W�L�R�Q�� �J�X�L�G�H����
a management plan; and improved data 
�F�R�O�O�H�F�W�L�R�Q���� �1�H�Z�� �¿�V�K�H�U�L�H�V�� �U�H�J�X�O�D�W�L�R�Q�V�� �K�D�Y�H��
�E�H�H�Q�� �L�V�V�X�H�G�� �L�Q�� �(�J�\�S�W���� �6�D�X�G�L�� �$�U�D�E�L�D�� �D�Q�G��
�<�H�P�H�Q�����$�G�G�L�W�L�R�Q�D�O�O�\�����¿�V�K�H�U�L�H�V���P�D�Q�D�J�H�P�H�Q�W��
plans have been prepared for Socotra 
���<�H�P�H�Q�����¿�V�K�H�U�L�H�V���D�Q�G���U�R�F�N���O�R�E�V�W�H�U�V��

3.7 REGIONAL AND NATIONAL 
CONSERVATION ACTION PLANS

PERSGA has prepared a Regional Action 
Plan (RAP) for the conservation of coral 
reefs in the Red Sea and Gulf of Aden 
�U�H�J�L�R�Q���� �D�V�� �Z�H�O�O�� �D�V�� �V�L�P�L�O�D�U�� �U�H�J�L�R�Q�D�O�� �D�F�W�L�R�Q��
�S�O�D�Q�V���I�R�U���W�K�H���F�R�Q�V�H�U�Y�D�W�L�R�Q���R�I���P�D�U�L�Q�H���W�X�U�W�O�H�V����
�P�D�Q�J�U�R�Y�H�V�����D�Q�G���V�H�D�E�L�U�G�V�����7�K�H�V�H���I�R�X�U���5�$�3�V��
contain priority actions within these major 
�¿�H�O�G�V��

- Integrated coastal zone management;
- Education and awareness;
- Marine protected areas;
- Ecologically sustainable reef 

�¿�V�K�H�U�L�H�V��
- Impacts of shipping and marine 

pollution; and
���� �5�H�V�H�D�U�F�K���� �P�R�Q�L�W�R�U�L�Q�J�� �D�Q�G�� �H�F�R�Q�R�P�L�F��

valuation.

�(�D�F�K�� �5�$�3�� �D�G�G�U�H�V�V�H�V�� �V�S�H�F�L�¿�F�� �D�F�W�L�R�Q�V����
�H�[�S�H�F�W�H�G���U�H�V�X�O�W�V�����S�H�U�I�R�U�P�D�Q�F�H���L�Q�G�L�F�D�W�R�U�V���D�Q�G��
�T�X�D�O�L�W�\�� �D�V�V�X�U�D�Q�F�H�� �W�K�U�R�X�J�K�� �D�� �V�H�W�� �R�I�� �S�U�L�R�U�L�W�\��
actions for conservation and sustainable 
development within the Region.

The RAP for coral reefs was developed in 
�U�H�F�R�J�Q�L�W�L�R�Q���R�I���W�K�H���J�U�H�D�W���H�F�R�Q�R�P�L�F�����H�F�R�O�R�J�L�F�D�O����
and aesthetic importance that these reef 
ecosystems provide and in response to the 
serious existing threats posed by increasing 
human and natural impacts. Many of the 
�U�H�J�L�R�Q�¶�V���U�H�H�I�V���D�U�H���J�U�R�Z�L�Q�J���Q�H�D�U���W�K�H���F�O�L�P�D�W�L�F��
extremes of reef development and are 
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particularly vulnerable to any increase in 
disturbance. The seriousness of the threat 
was demonstrated by major coral reef 
�E�O�H�D�F�K�L�Q�J���L�Q�������������D�Q�G���������������F�D�X�V�L�Q�J���P�D�V�V�L�Y�H��
death of corals and other reef organisms in 
the Gulf of Aden and parts of the Red Sea. 
�2�Y�H�U�� �W�K�H�� �Q�H�[�W�� �V�H�Y�H�U�D�O�� �G�H�F�D�G�H�V���� �S�U�H�G�L�F�W�H�G��
increases in these disturbances may cause 
major disruptions in reef function and the 
loss of associated resources for human use.

�*�L�Y�H�Q���W�K�H���G�L�I�I�H�U�H�Q�F�H�V���L�Q���S�U�L�R�U�L�W�L�H�V�����F�D�S�D�F�L�W�L�H�V��
and other aspects among the RSGA 
�F�R�X�Q�W�U�L�H�V���� �W�K�H�� �F�R�U�D�O�� �U�H�H�I�� �5�$�3�� �Q�H�H�G�H�G�� �W�R��
be adapted to suit each particular country. 
Therefore national action plans (NAPs) 
were developed for the countries to facilitate 
implementation of actions at the national 
level. This was achieved by identifying 
�Q�D�W�L�R�Q�D�O�� �V�W�D�N�H�K�R�O�G�H�U�V���� �P�H�F�K�D�Q�L�V�P�V����
�L�Q�V�W�L�W�X�W�L�R�Q�V���� �H�W�F������ �D�Q�G�� �L�Q�W�H�J�U�D�W�L�Q�J�� �5�$�3��
activities into existing national ICZM plans. 
�,�Q�� �L�Q�G�L�Y�L�G�X�D�O�� �F�R�X�Q�W�U�L�H�V���� �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q��
will occur through integrated networks 
�R�I�� �Q�D�W�L�R�Q�D�O�� �D�Q�G�� �O�R�F�D�O�� �Z�R�U�N�L�Q�J�� �J�U�R�X�S�V����
�J�R�Y�H�U�Q�P�H�Q�W�� �G�H�S�D�U�W�P�H�Q�W�V���� �D�J�H�Q�F�L�H�V�� �D�Q�G��
�S�H�U�V�R�Q�Q�H�O�����Q�R�Q���J�R�Y�H�U�Q�P�H�Q�W�D�O���R�U�J�D�Q�L�V�D�W�L�R�Q�V��
�D�Q�G�� �R�W�K�H�U�� �V�W�D�N�H�K�R�O�G�H�U�V���� �7�K�H�U�H�I�R�U�H���� �1�$�3�V��
provides a set of priority actions for the 
conservation and sustainable development 
of coral reefs taking into consideration the 
priorities of the concerned countries.

The implementation of NAPs and RAPs 
in the Region has varied according to 
�W�K�H�� �Q�D�W�L�R�Q�D�O�� �F�D�S�D�F�L�W�L�H�V���� �F�R�Q�V�W�U�D�L�Q�W�V�� �D�Q�G��
�S�U�L�R�U�L�W�L�H�V���� �+�R�Z�H�Y�H�U���� �W�K�H�� �V�X�S�S�R�U�W�� �R�I�� �W�K�H��
international agencies and donors is much 
appreciated and has assisted in overcoming 
these constraints. PERSGA has integrated 
the implementation of RAPs and NAPs into 
the 2004–2014 strategic plan and established 
an On-Ground Activities Programme to 
directly support the implementation of 
NAPs according to resource availability.

3.8 STATE OF THE MARINE 
ENVIRONMENT REPORTING IN 
THE RED SEA AND GULF OF ADEN

It is clear that managing human use of 
the marine and coastal environments of 
the RSGA will be most effective when 

based on a solid foundation of knowledge. 
This knowledge that has been built up 
by a long history of endeavour in the 
�E�L�R���S�K�\�V�L�F�D�O�� �D�Q�G�� �V�R�F�L�D�O�� �V�F�L�H�Q�F�H�V���� �D�O�O�R�Z�V��
�P�D�Q�D�J�H�U�V���� �V�F�L�H�Q�W�L�V�W�V���� �G�H�F�L�V�L�R�Q���P�D�N�H�U�V�� �D�Q�G��
the wider community to devise appropriate 
management strategies that respond to the 
impacts of human uses confronting them. It 
also provides them with the hard evidence 
needed to assess the effectiveness of their 
decisions. A major problem has been that 
the available information was available in 
fragmented sources. No baselines had been 
�H�V�W�D�E�O�L�V�K�H�G�� �D�J�D�L�Q�V�W�� �Z�K�L�F�K�� �W�K�H�� �V�X�F�F�H�V�V���� �R�U��
�R�W�K�H�U�Z�L�V�H�����R�I���P�D�Q�D�J�H�P�H�Q�W���F�R�X�O�G���E�H���J�D�X�J�H�G����
The absence of long-term monitoring limits 
the understanding of the magnitude of 
natural variations in marine ecosystems 
�D�Q�G�� �F�R�Q�V�H�T�X�H�Q�W�O�\�� �W�K�H�� �D�E�L�O�L�W�\�� �W�R�� �L�Q�W�H�U�S�U�H�W��
the meaning of changes due to human 
activities.

�3�(�5�6�*�$�� �S�X�E�O�L�V�K�H�G�� �W�K�H�� �³�6�W�D�W�H�� �R�I�� �W�K�H��
Marine Environment Report for the Red 
�6�H�D���D�Q�G���*�X�O�I���R�I���$�G�H�Q�´�����6�2�0�(�5�����L�Q��������������
�7�K�L�V���U�H�S�R�U�W�����3�(�5�6�*�$�����������������Z�D�V���E�D�V�H�G���R�Q����
�U�H�F�H�Q�W�O�\���F�R�O�O�H�F�W�H�G���G�D�W�D�����U�H�V�X�O�W�V���D�Q�G���D�Q�D�O�\�V�L�V��
of the surveys from the regional monitoring 
�S�U�R�J�U�D�P�P�H���� �D�Q�G�� �Y�D�U�L�R�X�V�� �D�F�W�L�Y�L�W�L�H�V�� �F�D�U�U�L�H�G��
out by PERSGA and its member states before 
and during the SAP project (1996-2003). 
�)�X�U�W�K�H�U�P�R�U�H���� �W�K�H�� �P�D�W�H�U�L�D�O�V�� �U�H�Y�L�H�Z�H�G�� �L�Q��
SOMER included a large number of papers 
�I�U�R�P�� �W�K�H�� �S�X�E�O�L�V�K�H�G�� �V�F�L�H�Q�W�L�¿�F�� �O�L�W�H�U�D�W�X�U�H����
The SOMER also points to the need for 
�F�R�Q�W�L�Q�X�H�G���D�F�W�L�R�Q���L�Q���P�D�Q�\���S�U�L�R�U�L�W�\���D�U�H�D�V�����D�Q�G��
aims to support continuing efforts towards 
the sustainable use and conservation of the 
Red Sea and Gulf of Aden.

�6�L�Q�F�H�� �W�K�H�� �S�X�E�O�L�F�D�W�L�R�Q�� �R�I�� �6�2�0�(�5���� �L�W�� �L�V��
evident that this report has provided a 
foundation for improved decision making 
�D�W�� �D�O�O�� �O�H�Y�H�O�V���� �D�Q�G�� �L�Q�F�U�H�D�V�H�G�� �D�Z�D�U�H�Q�H�V�V�� �D�Q�G��
understanding of environmental trends and 
�F�R�Q�G�L�W�L�R�Q�V�����W�K�H�L�U���F�D�X�V�H�V���D�Q�G���F�R�Q�V�H�T�X�H�Q�F�H�V����
among all stakeholders and internationally. 
The report also provided source material 
for academic studies and a baseline of 
integrated information against which future 
�D�V�V�H�V�V�P�H�Q�W�V���F�D�Q���E�H���F�R�P�S�D�U�H�G�����$�F�F�R�U�G�L�Q�J�O�\����
PERSGA plans to prepare a new SOMER 
on a regular basis every four years.
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3.9 ESTABLISHING A REGIONAL 
NETWORK OF MARINE 
PROTECTED AREAS

During the initial PERSGA-SAP it was 
decided that an ecosystem approach 
to conservation and management was 
most appropriate to ensure long-term 
�V�X�V�W�D�L�Q�D�E�L�O�L�W�\�� �R�I�� �W�K�H�� �5�H�J�L�R�Q�¶�V�� �F�U�L�W�L�F�D�O��
habitats and populations of globally 
important species. This would be achieved 
by establishing an integrated regional 
network of marine protected areas 
(MPAs) supported by effective integrated 
management and planning. Sites were 
�V�H�O�H�F�W�H�G���W�R���E�H���U�H�S�U�H�V�H�Q�W�D�W�L�Y�H���R�I���W�K�H���U�H�J�L�R�Q�¶�V��
biogeography (and include representative 
habitat types and species as well as bird 
�D�Q�G�� �W�X�U�W�O�H�� �Q�H�V�W�L�Q�J�� �V�L�W�H�V���� �D�Q�G�� �V�H�D�J�U�D�V�V�� �E�H�G�V��
�X�V�H�G���E�\���G�X�J�R�Q�J�����D�Q�G���F�X�O�W�X�U�D�O���K�H�U�L�W�D�J�H�����D�Q�G��
�L�Q�F�O�X�G�H���I�H�H�G�L�Q�J�����E�U�H�H�G�L�Q�J���D�Q�G���U�R�R�V�W�L�Q�J���V�L�W�H�V����
�O�D�U�Y�D�O�� �V�R�X�U�F�H�V�� �D�Q�G�� �V�L�Q�N�V���� �D�Q�G�� �P�L�J�U�D�W�R�U�\��
routes of key biota.

When all MPAs in the RSGA region are 
�F�R�X�Q�W�H�G���� ������ �K�D�Y�H�� �E�H�H�Q�� �H�V�W�D�E�O�L�V�K�H�G�� �R�U��
recommended. Twelve MPAs were selected 
by PERSGA regional and national experts 
during the SAP for the regional network: Iles 
�G�H�V���6�H�S�W���)�U�q�U�H�V���D�Q�G���5�D�V���6�L�\�\�D�Q�����'�M�L�E�R�X�W�L������
Ras Mohammed National Park; Straits of 
�*�X�E�D�O�����(�J�\�S�W������ �$�T�D�E�D���F�R�U�D�O���U�H�H�I�V�����-�R�U�G�D�Q������
�6�W�U�D�L�W�V���R�I���7�L�U�D�Q�����:�D�M�K���%�D�Q�N�����6�K�D�U�P���+�D�E�E�D�Q��
and Sharm Munaybirah; Farasan Islands 
���6�D�X�G�L���$�U�D�E�L�D�������$�L�E�D�W���D�Q�G���6�D�¶�D�G�D�G�L�Q���,�V�O�D�Q�G�V����
Saba Wanak (Somalia); Sanganeb Marine 
National Park; Mukawwar Island and 
Dungonab Bay (Sudan); Socotra Islands; 
Belhaf and Bir Ali area (Yemen).

There are a number of issues of concern 
relating to the existing and proposed MPAs. 
Few of the declared MPAs are managed 
appropriately. There is limited technical 
capacity and experience throughout the 
Region in MPA management. Some 
countries lack the necessary pool of experts 
�W�R�� �S�U�R�Y�L�G�H�� �W�K�H�� �N�Q�R�Z�O�H�G�J�H���� �W�U�D�L�Q�L�Q�J�� �D�Q�G��
skills necessary for MPA management. 
Much of the existing capability in MPA 
management is at the Ras Mohammad 
�1�D�W�L�R�Q�D�O���3�D�U�N�����(�J�\�S�W�������W�K�H���E�H�V�W���H�[�D�P�S�O�H���R�I���D��
fully functional MPA in the Region. Lack of 
surveillance and enforcement of regulations 
in MPAs is widespread in the RSGA. 

There are gaps within existing MPAs in 
�U�H�S�U�H�V�H�Q�W�D�W�L�R�Q���R�I���U�H�J�L�R�Q�D�O�O�\���V�L�J�Q�L�¿�F�D�Q�W���D�Q�G��
representative habitats.

�3�(�5�6�*�$���6�$�3�� �K�D�V�� �G�H�O�L�Y�H�U�H�G�� �V�S�H�F�L�¿�F��
�W�U�D�L�Q�L�Q�J�� �W�R�� �0�3�$�� �P�D�Q�D�J�H�U�V���� �V�F�L�H�Q�W�L�V�W�V�� �D�Q�G��
rangers from the Region to address the 
lack of expertise in MPA management. 
�&�R�X�U�V�H�V�� �K�D�Y�H�� �F�R�Y�H�U�H�G�� �P�D�Q�D�J�H�P�H�Q�W�� �L�V�V�X�H�V����
�P�D�U�L�Q�H���D�Q�G���F�R�D�V�W�D�O���V�X�U�Y�H�\�V���D�Q�G���P�R�Q�L�W�R�U�L�Q�J����
�6�&�8�%�$���G�L�Y�L�Q�J�����U�D�Q�J�H�U���G�X�W�L�H�V�����S�R�O�L�F�L�Q�J���D�Q�G��
�S�X�E�O�L�F���U�H�O�D�W�L�R�Q�V�����7�K�H���¿�U�V�W���F�R�X�U�V�H���Z�D�V���K�H�O�G���D�W��
the Ras Mohammad National Park. 

The Regional Protocol Concerning the 
Conservation of Biological Diversity and the 
�(�V�W�D�E�O�L�V�K�P�H�Q�W�� �R�I�� �3�U�R�W�H�F�W�H�G�� �$�U�H�D�V�� �U�H�T�X�L�U�H�V��
contracting parties to:

���L���� �S�U�R�W�H�F�W���� �S�U�H�V�H�U�Y�H�� �D�Q�G�� �P�D�Q�D�J�H�� �L�Q�� �D�Q��
environmentally sound and sustainable 
�P�D�Q�Q�H�U���D�U�H�D�V���W�K�D�W���D�U�H���X�Q�L�T�X�H���� �K�L�J�K�O�\��
�V�H�Q�V�L�W�L�Y�H���R�U���U�H�J�L�R�Q�D�O�O�\���U�H�S�U�H�V�H�Q�W�D�W�L�Y�H����
notably by the establishment of 
protected areas; and

���L�L���� �D�G�R�S�W�� �D�S�S�U�R�S�U�L�D�W�H�� �S�O�D�Q�Q�L�Q�J���� �P�D�Q�D�J�H��
ment and supervision including 
legislation and monitoring measures 
for the protected areas.

�,�Q�� �D�G�G�L�W�L�R�Q�� �Q�D�W�L�R�Q�V�� �V�K�D�O�O�� �G�U�D�Z�� �X�S�� �D�� �³�/�L�V�W��
of Protected Areas of Importance to the 
�3�(�5�6�*�$�� �5�H�J�L�R�Q� �́��� �&�R�Q�W�U�D�F�W�L�Q�J�� �S�D�U�W�L�H�V�� �D�U�H��
�D�O�V�R���U�H�T�X�L�U�H�G���W�R���G�H�Y�H�O�R�S���P�D�Q�D�J�H�P�H�Q�W���S�O�D�Q�V��
and a list of sites of special importance 
for possible future declaration as MPAs. 
�3�(�5�6�*�$�¶�V���� �L�Q�� �S�U�R�J�U�H�V�V���� �µ�)�U�D�P�H�Z�R�U�N�� �R�I��
�$�F�W�L�R�Q�� �I�R�U�� ���������±���������¶�� �O�L�V�W�V�� �D�F�W�L�Y�L�W�L�H�V�� �W�R��
implement the Protocol. These include 
actions to verify critically threatened areas 
and to establish monitoring programmes for 
habitats and biodiversity.

A Regional Master Plan (RMP) for the 
MPA network was produced (PERSGA/
�*�(�)���� ���������D���� �W�K�D�W�� �L�Q�F�O�X�G�H�G�� �J�X�L�G�H�O�L�Q�H�V�� �I�R�U��
�W�K�H�� �G�H�Y�H�O�R�S�P�H�Q�W�� �R�I�� �L�Q�G�L�Y�L�G�X�D�O�� �V�L�W�H���V�S�H�F�L�¿�F��
management plans. This RMP facilitates the 
endeavours of individual countries to select 
�D�Q�G���P�D�Q�D�J�H���W�K�H�L�U���0�3�$�V�����,�Q���D�G�G�L�W�L�R�Q�����V�X�U�Y�H�\��
designs for proposed MPAs were published 
�L�Q���������������3�(�5�6�*�$���*�(�)�������������E�����W�R���D�V�V�L�V�W���W�K�H��
national teams in decision making.
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3.10 REGIONAL RESPONSES FOR 
MONITORING THE MARINE 
ENVIRONMENT

In 2001 PERSGA began the preparation of a 
manual of standard survey methods (SSMs) 
�F�R�Y�H�U�L�Q�J���P�H�W�K�R�G�V���R�I���U�D�S�L�G���D�V�V�H�V�V�P�H�Q�W�����D�Q�G��
methods for the detailed assessment of 
�L�Q�W�H�U�W�L�G�D�O���K�D�E�L�W�D�W�V���D�Q�G���P�D�Q�J�U�R�Y�H�V�����F�R�U�D�O�V���D�Q�G��
�F�R�U�D�O���F�R�P�P�X�Q�L�W�L�H�V�����V�H�D�J�U�D�V�V���D�Q�G���V�H�D�Z�H�H�G�V����
�V�X�E�W�L�G�D�O���K�D�E�L�W�D�W�V�����U�H�H�I���¿�V�K�H�V�����P�D�U�L�Q�H���W�X�U�W�O�H�V����
�V�H�D�E�L�U�G�V�����D�Q�G���P�D�U�L�Q�H���P�D�P�P�D�O�V�����3�(�5�6�*�$��
�*�(�)���� �������������� �7�K�H�� �G�H�Y�H�O�R�S�P�H�Q�W�� �R�I�� �V�W�D�Q�G�D�U�G��
�V�X�U�Y�H�\�� �P�H�W�K�R�G�V�� �I�D�F�L�O�L�W�D�W�H�V�� �W�K�H�� �D�F�T�X�L�V�L�W�L�R�Q��
of population data and monitoring.

Training and capacity building in these 
�P�H�W�K�R�G�V�� �I�R�O�O�R�Z�H�G�� �W�K�H�� �¿�U�V�W�� �V�W�H�S�V�� �R�I�� �W�K�H��
SSMs manual and has produced national 
and regional specialist teams competent 
to carry out the standard survey methods. 
Regional training workshops were held 
for mangroves and intertidal habitats; 
�W�X�U�W�O�H�V���� �R�U�Q�D�P�H�Q�W�D�O�� �¿�V�K�H�V���� �G�D�W�D�� �F�R�O�O�H�F�W�L�R�Q��
and analysis of the trade in ornamental 
�¿�V�K�H�V�����F�R�U�D�O�V�����V�H�D�J�U�D�V�V���D�Q�G���D�O�J�D�H�����E�U�H�H�G�L�Q�J��
�V�H�D�E�L�U�G�V���� �H�O�D�V�P�R�E�U�D�Q�F�K�� �L�G�H�Q�W�L�¿�F�D�W�L�R�Q����
sampling and stock assessment methods.

Sixteen surveys were conducted within the 
�5�H�J�L�R�Q���� �H�[�H�F�X�W�H�G�� �E�\�� �U�H�J�L�R�Q�D�O�� �V�S�H�F�L�D�O�L�V�W�V��
�W�U�D�L�Q�H�G���W�K�U�R�X�J�K���W�K�H���6�$�3�����L�Q���R�U�G�H�U���W�R���H�Y�D�O�X�D�W�H��
the present status of habitats and species and 
prepare the groundwork for conservation 
plans.

Pilot surveys of the status of coral reefs 
in PERSGA countries were undertaken 
���3�(�5�6�*�$���� �������������� �'�H�W�D�L�O�H�G�� �D�V�V�H�V�V�P�H�Q�W�V�� �R�I��
the coral reefs of PERSGA countries were 
undertaken and a regional status report 
���3�(�5�6�*�$���*�(�)�������������E�����D�Q�G���U�H�J�L�R�Q�D�O���D�F�W�L�R�Q��
�S�O�D�Q�����5�$�3�����Z�H�U�H���S�U�R�G�X�F�H�G�����3�(�5�6�*�$���*�(�)����
���������D������ �)�X�U�W�K�H�U�P�R�U�H�����D���U�H�J�L�R�Q�D�O���V�X�U�Y�H�\���I�R�U��
coral reef status carried out during 2002 
engaged all the trained national experts 
�L�Q�� �W�K�H�� �¿�H�O�G�� �V�X�U�Y�H�\�V���� �D�Q�G�� �D�� �U�H�J�L�R�Q�D�O�� �U�H�S�R�U�W��
�Z�D�V�� �S�U�H�S�D�U�H�G���� �µ�6�W�D�W�X�V�� �R�I�� �F�R�U�D�O�� �U�H�H�I�V�� �L�Q�� �W�K�H��
�5�H�G���6�H�D���D�Q�G���*�X�O�I�� �R�I�� �$�G�H�Q�¶�����+�D�V�V�D�Q���H�W���D�O������
2002a).

National monitoring programmes for 
coral reef communities have not yet taken 

place in most of the PERSGA member 
�V�W�D�W�H�V���� �H�[�F�H�S�W�� �I�R�U�� �(�J�\�S�W�� �D�Q�G�� �-�R�U�G�D�Q���� �,�Q��
�(�J�\�S�W���� �L�Q�W�H�Q�V�L�Y�H�� �P�R�Q�L�W�R�U�L�Q�J�� �S�U�R�J�U�D�P�P�H�V����
�O�H�G�� �E�\�� �W�K�H�� �(�(�$�$���� �Z�H�U�H�� �H�V�W�D�E�O�L�V�K�H�G�� �I�R�U��
both the Sharm El-Sheikh and Hurghada-
South areas in the late 1990s. To meet 
the objectives of the national monitoring 
programme these programmes use very 
�D�G�Y�D�Q�F�H�G�� �P�H�W�K�R�G�R�O�R�J�L�H�V�� ���L���H���� �¿�[�H�G�� �S�K�R�W�R��
�T�X�D�G�U�D�W���W�H�F�K�Q�L�T�X�H�V�����D�Q�G���U�H�T�X�L�U�H���F�R�P�S�H�W�H�Q�W����
�H�[�S�H�U�L�H�Q�F�H�G�� �S�H�U�V�R�Q�Q�H�O�� ���.�R�W�E�� �H�W�� �D�O������ ��������������
�,�Q�� �-�R�U�G�D�Q���� �W�K�H�� �0�D�U�L�Q�H�� �6�F�L�H�Q�F�H�� �6�W�D�W�L�R�Q��
�R�I�� �$�T�D�E�D�� �D�U�H�� �F�D�U�U�\�L�Q�J�� �R�X�W�� �D�� �P�R�Q�L�W�R�U�L�Q�J��
�S�U�R�J�U�D�P�P�H���X�V�L�Q�J���W�K�H���O�L�Q�H���W�U�D�Q�V�H�F�W���W�H�F�K�Q�L�T�X�H��
as a routine reef monitoring protocol at 
some sites along the southern part of the 
�$�T�D�E�D�� �U�H�H�I�V���� �)�X�U�W�K�H�U�P�R�U�H���� �V�R�P�H�� �L�U�U�H�J�X�O�D�U��
�P�R�Q�L�W�R�U�L�Q�J�� �H�I�I�R�U�W�V�� �W�D�N�H�� �S�O�D�F�H�� �L�Q�� �<�H�P�H�Q����
�6�D�X�G�L�� �$�U�D�E�L�D���� �D�Q�G�� �6�X�G�D�Q�� �W�K�U�R�X�J�K�� �V�R�P�H�� �R�I��
�W�K�H�� �Q�D�W�L�R�Q�D�O�� �V�F�L�H�Q�W�L�V�W�V���� �E�X�W�� �W�K�H�� �L�U�U�H�J�X�O�D�U�L�W�\��
�R�I���W�K�H���G�D�W�D�����V�X�U�Y�H�\�H�G���V�L�W�H�V�����D�Q�G���W�K�H���G�L�I�I�H�U�H�Q�W��
methodologies used make the data non-
comparable.

There have been a number of responses 
to coral damage caused by dive tourism 
in Egypt. Installation of mooring buoys 
has helped reduce anchor damage on dive 
sites all round the Egyptian Red Sea. 
�)�X�U�W�K�H�U�� �P�D�Q�D�J�H�P�H�Q�W�� �U�H�V�S�R�Q�V�H�V���� �V�X�F�K�� �D�V��
�D�G�G�L�W�L�R�Q�D�O�� �U�D�Q�J�H�U�V���� �L�Q�W�H�Q�V�L�Y�H�� �S�D�W�U�R�O�O�L�Q�J����
�D�Z�D�U�H�Q�H�V�V�� �P�D�W�H�U�L�D�O�V���� �H�Q�W�U�D�Q�F�H�� �I�H�H�V���� �D�Q�G��
�G�L�Y�H�U���P�D�Q�D�J�H�P�H�Q�W���S�O�D�Q�V�����K�D�Y�H���V�L�J�Q�L�¿�F�D�Q�W�O�\��
reduced the impacts of divers and diving 
boats.

The need to avoid anchoring on coral 
reefs is emphasised in Admiralty Sailing 
�'�L�U�H�F�W�L�R�Q�V���� �Z�K�L�F�K�� �O�L�V�W�V�� �W�K�H�� �S�R�V�L�W�L�R�Q�V�� �R�I��
�D�Q�F�K�R�U�L�Q�J�� �S�R�L�Q�W�V���� �D�Q�G�� �R�Q�� �F�K�D�U�W�V�� �R�I�� �W�K�H��
�5�6�*�$�����)�R�U���H�[�D�P�S�O�H�����$�G�P�L�U�D�O�W�\���&�K�D�U�W������������
�5�H�G�� �6�H�D���� �6�X�H�]�� �W�R�� �%�H�U�H�Q�L�F�H���� �F�R�Q�W�D�L�Q�V�� �W�K�H��
following note: Protected Reefs: Vessels 
�V�K�R�X�O�G�� �R�Q�O�\�� �X�V�H�� �W�K�H�� �¿�[�H�G�� �P�R�R�U�L�Q�J�V�� �R�Q�� �R�U��
adjacent to coral reefs in Egyptian coastal 
waters between:

�D���� �O�D�W�L�W�X�G�H�V�������ƒ�������¶���1���D�Q�G�������ƒ�������¶���1��
�E���� �O�D�W�L�W�X�G�H�V�������ƒ�������¶���1���D�Q�G�������ƒ�����������¶���1��
c) locations around the Strait of Tiran 

�D�Q�G���L�Q���W�K�H���*�X�O�I���R�I���$�T�D�E�D�����V�W�D�W�H�G���L�Q���W�K�H��
�Q�R�W�H����

d) reefs surrounding El-Akhawain (26° 
�����¶�� �1���� �����ƒ�� �����¶�� �(���� �D�U�H�� �D�O�V�R�� �S�U�R�W�H�F�W�H�G��
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and damage to the coral may lead to 
prosecution. For further information 
see Admiralty Sailing Directions.

Damage to coral reefs due to ship grounding 
incidents on the reefs has also occurred in 
�Y�D�U�L�R�X�V�� �S�D�U�W�V�� �R�I�� �W�K�H�� �5�6�*�$���� �L�Q�F�O�X�G�L�Q�J�� �W�K�H��
�Z�D�W�H�U�V�� �R�I�� �(�J�\�S�W���� �6�D�X�G�L�� �$�U�D�E�L�D���� �6�X�G�D�Q�� �D�Q�G��
Yemen. In most cases the ships causing 
the damage are prosecuted by the relevant 
�Q�D�W�L�R�Q�D�O�� �D�X�W�K�R�U�L�W�L�H�V���� �3�(�5�6�*�$�� �S�X�E�O�L�V�K�H�G����
�L�Q�� ������������ �J�X�L�G�H�O�L�Q�H�V�� �W�R�� �D�V�V�L�V�W�� �W�K�H�� �P�H�P�E�H�U��
countries to establish national legislation and 
a system for compensation for reef damage 
�E�\�� �V�K�L�S�� �J�U�R�X�Q�G�L�Q�J�� ���3�(�5�6�*�$���� �������������� �7�K�H��
different national compensation regulations 
and experience in the RSGA countries 
were assessed and recommendations for 
�H�V�W�D�E�O�L�V�K�L�Q�J���� �L�P�S�U�R�Y�L�Q�J�� �D�Q�G�� �V�W�D�Q�G�D�U�G�L�]�L�Q�J��
of such regulations were emphasised.

A regional database for key habitats and 
�V�S�H�F�L�H�V�����D���%�L�R�G�L�Y�H�U�V�L�W�\���,�Q�I�R�U�P�D�W�L�R�Q���6�\�V�W�H�P����
provides information for decision-makers 
and researchers about the status of marine 
species in the RSGA and is established at 
�3�(�5�6�*�$���K�H�D�G�T�X�D�U�W�H�U�V��

A Regional Reference Collection Centre 
was set up in early 2003 within the premises 
�R�I�� �W�K�H�� �)�D�F�X�O�W�\�� �R�I�� �0�D�U�L�Q�H�� �6�F�L�H�Q�F�H���� �.�L�Q�J��
�$�E�G�X�O�D�]�L�]�� �8�Q�L�Y�H�U�V�L�W�\�� �L�Q�� �-�H�G�G�D�K���� �6�D�X�G�L��
Arabia. A training course for the managers 
of the Centre was held in the Senckenberg 
�0�X�V�H�X�P�����)�U�D�Q�N�I�X�U�W�����*�H�U�P�D�Q�\�������2�Q���W�K�H���M�R�E��
training was provided for the technicians 
working in the Centre.

Continued progress will be underpinned 
�E�\�� �W�K�H�� �L�P�S�O�H�P�H�Q�W�D�W�L�R�Q�� �R�I�� �3�(�5�6�*�$�¶�V��
�)�U�D�P�H�Z�R�U�N���R�I���$�F�W�L�R�Q���I�R�U�����������±�������������Z�K�L�F�K��
�R�X�W�O�L�Q�H�V���V�S�H�F�L�¿�F���S�U�R�J�U�D�P�P�H�V���W�R���E�H���F�D�U�U�L�H�G��
out.

3.11 ON-THE-GROUND ACTIVITIES 
PROGRAMME

In the years since the Strategic Action 
�3�U�R�J�U�D�P�� ���6�$�3������ �W�K�H�� �5�H�J�L�R�Q�� �K�D�V�� �Z�L�W�Q�H�V�V�H�G��
appreciable progress in its capacity for 
sustainable management of coastal and 
marine environments. The most prominent 
developments have been the preparation and 

�D�G�R�S�W�L�R�Q���R�I���N�Q�R�Z�O�H�G�J�H���E�D�V�H�G�����V�S�H�F�L�¿�F�����D�Q�G��
long-term Regional and National Action 
Plans (RAPs and NAPs) for the management 
�R�I�� �L�P�S�R�U�W�D�Q�W�� �P�D�U�L�Q�H�� �K�D�E�L�W�D�W�V�� ���F�R�U�D�O�� �U�H�H�I�V����
�P�D�Q�J�U�R�Y�H�V���� �V�H�D�J�U�D�V�V�� �E�H�G�V������ �V�S�H�F�L�H�V��
���V�H�D�E�L�U�G�V���� �P�D�U�L�Q�H�� �W�X�U�W�O�H�V�� �D�Q�G�� �P�D�P�P�D�O�V������
�P�D�U�L�Q�H�� �S�U�R�W�H�F�W�H�G�� �D�U�H�D�V���� �O�L�Y�L�Q�J�� �P�D�U�L�Q�H��
resources and coastal zones. Despite the 
considerable and continuous efforts made 
�W�K�U�R�X�J�K���W�K�H���3�(�5�6�*�$���7�U�D�L�Q�L�Q�J���3�U�R�J�U�D�P�P�H����
the existence of some gaps in the technical 
�N�Q�R�Z���K�R�Z�����W�R�J�H�W�K�H�U���Z�L�W�K���V�K�R�U�W�D�J�H�V���L�Q���¿�Q�D�Q�F�H��
represent the major constraints impeding 
proper implementation of the action plans 
developed. The idea of establishing an On-
the-Ground Activities Programme emerged 
as an outstanding down-to-earth approach 
to assist the member states. The programme 
was then initiated by PERSGA with the 
objective of supporting national on-ground 
projects addressing sustainable development 
and implementation of the action plans. 

The national projects of the On-the-ground 
Activities Programme focus on various 
�W�R�S�L�F�V���R�I���Q�D�W�L�R�Q�D�O���F�R�Q�F�H�U�Q�����V�X�F�K���D�V�����S�U�R�W�H�F�W�L�Q�J��
�R�U�� �U�H�K�D�E�L�O�L�W�D�W�L�Q�J�� �F�R�D�V�W�D�O���P�D�U�L�Q�H�� �K�D�E�L�W�D�W�V����
�U�H�P�R�Y�L�Q�J�� �W�K�U�H�D�W�V�� �W�R�� �F�R�D�V�W�D�O�� �H�Q�Y�L�U�R�Q�P�H�Q�W�V����
and supporting implementation of national 
�F�R�Q�V�H�U�Y�D�W�L�R�Q���P�D�Q�D�J�H�P�H�Q�W���S�O�D�Q�V�����H�G�X�F�D�W�L�R�Q��
and training activities that raise community 
�D�Z�D�U�H�Q�H�V�V���� �N�Q�R�Z�O�H�G�J�H���R�U���V�N�L�O�O�V���R�Q���F�R�D�V�W�D�O��
marine conservation issues. The programme 
has proved to be one of the most effective 
and rewarding programmes implemented 
�E�\�� �3�(�5�6�*�$���� �E�H�F�D�X�V�H�� �R�I�� �W�K�H�� �W�D�Q�J�L�E�O�H��
�D�F�K�L�H�Y�H�P�H�Q�W�V���D�W�W�D�L�Q�H�G���L�Q���D�O�O���P�H�P�E�H�U���V�W�D�W�H�V����
despite the fact that a relatively short period 
of time has elapsed since it was launched 
in 2006. The On-ground Projects that have 
been implemented prior to the preparation 
of this report are:

�x�� Support to ICZM in Sudan – 
2006/2007;

�x�� �(�G�X�F�D�W�L�R�Q���I�R�U���V�X�V�W�D�L�Q�D�E�O�H���G�H�Y�H�O�R�S�P�H�Q�W����
Jordan – 2006/2007;

�x�� Establishment of a regular water 
�T�X�D�O�L�W�\�� �P�R�Q�L�W�R�U�L�Q�J�� �S�U�R�J�U�D�P�P�H����
Jordan – 2008/2009;

�x�� Ecotourism and management of 
�P�D�Q�J�U�R�Y�H�� �D�U�H�D�V�� �L�Q�� �+�D�P�D�W�D���� �(�J�\�S�W��
– 2007/2008;

�x�� Public awareness and participation 
�L�Q�� �F�R�D�V�W�D�O�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �S�U�R�W�H�F�W�L�R�Q����



20 THE STATUS OF CORAL REEFS IN 
THE RED SEA AND GULF OF ADEN: 2009

Djibouti – 2007/2009;
�x�� �&�R�U�D�O�� �U�H�H�I�� �F�R�Q�V�H�U�Y�D�W�L�R�Q�� �L�Q�� �-�H�G�G�D�K����

Saudi Arabia (KSA) – 2007/2008;
�x�� Support to ICZM planning in Jizan 

�D�Q�G���$�V�L�U�����.�6�$���±����������������������
�x�� Rehabilitation and management 

�R�I�� �V�H�D���F�X�F�X�P�E�H�U�� �¿�V�K�H�U�\���� �<�H�P�H�Q�� �±��
2007/2008;

�x�� Management of reef recreation 
�D�F�W�L�Y�L�W�L�H�V���R�Q���W�K�H���$�T�D�E�D���F�R�D�V�W���� �-�R�U�G�D�Q��
– 2009.

3.12 SUSTAINABLE FINANCING OF 
CORAL REEF CONSERVATION

The wide range of coral reefs and their 
ecological and economic importance to 
the Region mandate that special attention 
be given to development of sustainable 
�¿�Q�D�Q�F�L�Q�J���P�H�F�K�D�Q�L�V�P�V���I�R�U���W�K�H�L�U���F�R�Q�V�H�U�Y�D�W�L�R�Q����
Key to success is establishing the principle 
that coral reefs are economic resources 
�D�Q�G���W�K�D�W���W�K�H�L�U���X�V�H�U�V���V�K�R�X�O�G���S�D�\���I�H�H�V�����Z�K�H�U�H��
appropriate. PERSGA in cooperation with 
UNEP-ROWA are preparing guidelines for 
the ‘Economic Evaluation of the Marine and 
�&�R�D�V�W�D�O�� �5�H�V�R�X�U�F�H�V�� �L�Q�� �W�K�H�� �5�6�*�$�� �5�H�J�L�R�Q�¶����
(in-press). The guidelines will assist the 
nations of the Region to calculate the value 
of their natural resources and provide a 
regional perspective.

�$���I�H�Z���V�X�F�F�H�V�V�I�X�O���P�R�G�H�O�V���I�R�U���V�H�O�I���¿�Q�D�Q�F�L�Q�J��
of coral reef conservation efforts are found 
in the Region and are taken by PERSGA 
to be replicated elsewhere. For example 
there is the innovative work undertaken 
by Egypt in the Egyptian Red Sea reefs 
for the conservation of these resources 
�W�K�D�W���L�Q�F�O�X�G�H�V���W�K�H���X�V�H���R�I���D�Q���³�(�Q�Y�L�U�R�Q�P�H�Q�W�D�O��
�&�R�V�W�� �5�H�F�R�Y�H�U�\�� �&�K�D�U�J�H� �́��� �1�R�Q���W�U�D�G�L�W�L�R�Q�D�O��
�¿�Q�D�Q�F�L�D�O�� �U�H�V�R�X�U�F�H�V�� �F�D�Q�� �E�H�� �X�V�H�G�� �W�R�� �V�X�S�S�R�U�W��
implementation at the regional and national 
�O�H�Y�H�O�����I�R�U���H�[�D�P�S�O�H�����W�K�H���6�D�X�G�L���(�Q�Y�L�U�R�Q�P�H�Q�W�D�O��
Awareness Programme is funded jointly by 
the government and the private sector.

3.13 STRENGTHENING REGIONAL 
AND INTERNATIONAL 
COOPERATION

PERSGA member states have approved 
many new environmental laws and 

�V�W�D�Q�G�D�U�G�V���L�Q���W�K�H���O�D�V�W���W�Z�R���G�H�F�D�G�H�V�����D�Q�G���V�L�Q�F�H��
the adoption of the Jeddah Convention and 
the establishment of PERSGA. In their 
determination to strengthen participation in 
�U�H�J�L�R�Q�D�O�� �D�Q�G�� �L�Q�W�H�U�Q�D�W�L�R�Q�D�O�� �D�J�U�H�H�P�H�Q�W�V���� �W�K�H��
�F�R�R�S�H�U�D�W�L�Q�J�� �S�D�U�W�L�H�V�� �K�D�Y�H�� �V�L�J�Q�H�G�� �R�U�� �U�D�W�L�¿�H�G��
�D�� �Q�X�P�E�H�U�� �R�I�� �F�R�Q�Y�H�Q�W�L�R�Q�V���� �,�Q�� �D�G�G�L�W�L�R�Q���� �D��
number of GEF-supported projects have 
been launched in cooperating countries. 
International efforts and cooperation with 
the Region have focused on a number of 
�F�U�L�W�L�F�D�O���D�U�H�D�V�����V�X�F�K���D�V���F�D�S�D�F�L�W�\���E�X�L�O�G�L�Q�J���D�Q�G��
�L�Q�V�W�L�W�X�W�L�R�Q�D�O�� �G�H�Y�H�O�R�S�P�H�Q�W���� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O��
�E�D�V�H�O�L�Q�H���G�D�W�D�����D�Q�G���L�Q�I�R�U�P�D�W�L�R�Q���V�H�U�Y�L�F�H�V��

�(�V�S�H�F�L�D�O�O�\���G�X�U�L�Q�J���W�K�H���O�D�V�W���G�H�F�D�G�H�����3�(�5�6�*�$��
has initiated and established cooperation 
with many international and regional 
organizations including United Nations 
Industrial Development Organization 
���8�1�,�'�2������ �,�0�2���� �:�R�U�O�G�� �%�D�Q�N���� �8�1�(�3����
�$�/�(�&�6�2���� �$�U�D�E�� �/�H�D�J�X�H���� �5�2�3�0�(���� �,�8�&�1����
�,�V�O�D�P�L�F���'�H�Y�H�O�R�S�P�H�Q�W���%�D�Q�N�����D�Q�G���5�H�H�I���&�K�H�F�N����
PERSGA has also succeeded in establishing 
a number of Memoranda of Understanding 
with many of these organizations.

PERSGA contributed to the global reports 
�³�6�W�D�W�X�V���R�I���&�R�U�D�O���5�H�H�I�V���R�I���W�K�H���:�R�U�O�G�´���Z�L�W�K���W�K�H��
Red Sea and Gulf of Aden chapters during 
������������ ������������ ������������ �D�Q�G�� ���������� �S�X�E�O�L�V�K�H�G�� �E�\��
the Australian Institute of Marine Science 
���3�L�O�F�K�H�U���D�Q�G���$�O���6�X�K�D�L�E�D�Q�\�����������������+�D�V�V�D�Q���H�W��
�D�O���������������E�����.�R�W�E���H�W���D�O�������������������.�R�W�E���H�W���D�O��������������������
and is continuing cooperation with several 
other global reports concerning the RSGA 
�U�H�J�L�R�Q���� �0�R�U�H�R�Y�H�U���� �3�(�5�6�*�$�� �L�V�� �F�R�Q�V�L�G�H�U�H�G��
the focal point for the RSGA for several 
�L�Q�W�H�U�Q�D�W�L�R�Q�D�O�� �L�Q�L�W�L�D�W�L�Y�H�V�� �D�Q�G�� �R�U�J�D�Q�L�]�D�W�L�R�Q�V����
such as the Global Coral Reef Monitoring 
�1�H�W�Z�R�U�N�� ���*�&�5�0�1������ �,�Q�W�H�U�Q�D�W�L�R�Q�D�O�� �&�R�U�D�O��
�5�H�H�I�� �,�Q�L�W�L�D�W�L�Y�H�� ���,�&�5�,������ �,�Q�W�H�U�Q�D�W�L�R�Q�D�O�� �&�R�U�D�O��
�5�H�H�I�� �$�F�W�L�R�Q�� �1�H�W�Z�R�U�N�� ���,�&�5�$�1������ �:�R�U�O�G��
Commission on Protected Areas–Marine 
���,�8�&�1�������D�Q�G���L�W���F�R�R�S�H�U�D�W�H�V���W�R���S�U�H�V�H�Q�W���5�6�*�$��
environmental status and information to the 
international community.
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4.1 AIMS OF THE MONITORING  
PROGRAMME

The Habitats and Biodiversity Conservation 
(HBC) component of the PERSGA-SAP 
�G�H�Y�H�O�R�S�H�G�� �D�� �V�W�U�D�W�H�J�\�� �W�K�D�W�� �F�R�Q�W�D�L�Q�H�G�� �¿�Y�H��
clear steps: (i) develop a set of standard 
survey methods (SSMs) for the Region 
�F�R�Q�V�L�V�W�H�Q�W�� �Z�L�W�K�� �J�O�R�E�D�O�� �P�H�W�K�R�G�V���� ���L�L���� �W�U�D�L�Q��
�Q�D�W�L�R�Q�D�O�� �V�S�H�F�L�D�O�L�V�W�V�� �W�R�� �X�V�H�� �W�K�H�V�H�� �P�H�W�K�R�G�V����
���L�L�L���� �H�[�H�F�X�W�H�� �U�H�J�L�R�Q�D�O�� �V�X�U�Y�H�\�V���� ���L�Y���� �S�U�H�S�D�U�H��
�F�R�Q�V�H�U�Y�D�W�L�R�Q�� �S�O�D�Q�V���� �D�Q�G�� ���Y���� �L�P�S�O�H�P�H�Q�W�� �W�K�H��
plans.

Effective reef management needs accurate 
�L�Q�I�R�U�P�D�W�L�R�Q���R�Q���W�K�H���V�W�D�W�X�V���R�I���W�K�H���H�F�R�V�\�V�W�H�P����
�E�R�W�K���I�R�U���,�&�=�0���D�Q�G���0�3�$���S�O�D�Q�Q�L�Q�J�����D�Q�G���I�R�U��
the assessment and monitoring of reef status 
�D�Q�G���U�H�H�I���¿�V�K�H�U�L�H�V�����D�V���Z�H�O�O���D�V���W�R���H�Y�D�O�X�D�W�H���W�K�H��
effectiveness of the management itself. To 
�E�H���P�R�V�W���H�I�I�H�F�W�L�Y�H�����U�H�V�H�D�U�F�K���D�Q�G���P�R�Q�L�W�R�U�L�Q�J��
are integrated into a logical overall 
�I�U�D�P�H�Z�R�U�N���R�I���D�F�W�L�R�Q���S�U�R�Y�L�G�L�Q�J���V�F�L�H�Q�W�L�¿�F�D�O�O�\��
�U�R�E�X�V�W�� �P�D�Q�D�J�H�P�H�Q�W���R�U�L�H�Q�W�H�G�� �L�Q�I�R�U�P�D�W�L�R�Q����
including data for:

������ �3�O�D�Q�Q�L�Q�J�� �D�Q�G�� �G�H�Y�H�O�R�S�P�H�Q�W�� �R�I�� �0�3�$�V����
�V�X�F�K�� �D�V�� �G�L�V�W�U�L�E�X�W�L�R�Q�� �R�I�� �K�D�E�L�W�D�W�V����
biodiversity and socio-economics;

2. Monitoring ecosystem properties and 
�W�K�H�� �V�W�D�W�X�V�� �R�I�� �E�L�R�O�R�J�L�F�D�O���� �H�F�R�O�R�J�L�F�D�O����
oceanographic and socio-economic 
parameters for ICZM and MPA 
management;

3. Environmental and socio-economic 

�L�P�S�D�F�W�� �D�V�V�H�V�V�P�H�Q�W�V���� �E�R�W�K�� �E�H�I�R�U�H�� �D�Q�G��
�D�I�W�H�U�� �G�H�Y�H�O�R�S�P�H�Q�W�� �W�D�N�H�V�� �S�O�D�F�H���� �D�Q�G��
economic valuations of different 
courses of action;

4. Assessing the health status of the 
ecosystems in terms of global-scale 
�G�L�V�W�X�U�E�D�Q�F�H�V���� �V�X�F�K�� �D�V�� �R�F�F�X�U�U�H�G�� �Z�L�W�K��
coral bleaching in 1997 and 1998;

������ �5�H�H�I�� �¿�V�K�H�U�L�H�V�� �V�W�R�F�N�� �D�V�V�H�V�V�P�H�Q�W�� �D�Q�G��
monitoring.

Most nations in the Region have initiated 
�U�H�H�I���U�H�V�H�D�U�F�K���D�Q�G���P�R�Q�L�W�R�U�L�Q�J���S�U�R�J�U�D�P�P�H�V����
although major differences exist in national 
logistics capacities in relation to different 
�O�H�Y�H�O�V���R�I���¿�Q�D�Q�F�H�����P�D�Q�S�R�Z�H�U���D�Q�G���H�[�S�H�U�W�L�V�H����
�8�Q�W�L�O���U�H�F�H�Q�W�O�\���� �W�K�H�U�H���K�D�G���E�H�H�Q���R�Q�O�\���O�L�P�L�W�H�G��
success in pooling national data to provide 
regional insights. This was addressed 
through the regional initiatives to develop 
the SSMs and the training programmes.

A number of management initiatives have 
been set up in the Red Sea and Gulf of Aden 
�U�H�J�L�R�Q���W�K�D�W���Z�L�O�O���U�H�T�X�L�U�H���U�H�J�X�O�D�U���P�R�Q�L�W�R�U�L�Q�J��
�W�R�� �D�V�V�H�V�V�� �W�K�H�L�U�� �H�I�I�H�F�W�L�Y�H�Q�H�V�V���� �L�Q�F�O�X�G�L�Q�J��
the RSGA Regional Network of Marine 
�3�U�R�W�H�F�W�H�G�� �$�U�H�D�V�� ���3�(�5�6�*�$���*�(�)���� ��������������
Monitoring of natural systems and species of 
interest will generate feedback to managers 
on the outcomes of management strategies 
and provide fundamental information on 
�Q�D�W�X�U�D�O�� �G�\�Q�D�P�L�F�V���� �2�E�Y�L�R�X�V�O�\���� �W�K�H�� �T�X�D�O�L�W�\��
of the monitoring information is crucially 
important for ecologically and socially 
sustainable management. Monitoring 
programmes implemented at the scale of 
a country or region can be expensive and 
�O�R�J�L�V�W�L�F�D�O�O�\�� �G�L�I�¿�F�X�O�W�� �W�R�� �L�P�S�O�H�P�H�Q�W���� �7�K�H��
monitoring methods must be time and cost-
�H�I�I�H�F�W�L�Y�H���� �Z�K�L�O�V�W�� �I�X�O�¿�O�O�L�Q�J�� �W�K�H�� �L�Q�I�R�U�P�D�W�L�R�Q��
needs of managers and being appropriate to 
the species of interest.

�$�F�F�R�U�G�L�Q�J�O�\���� �3�(�5�6�*�$�� �L�V�� �S�O�D�Q�Q�L�Q�J�� �W�R��
conduct regional monitoring for the status 
of the coral reefs on a regular basis every 
2 years. Monitoring data will be valuable 
for alerting governments to disturbances 
�D�I�I�H�F�W�L�Q�J�� �U�H�H�I�V�� �R�I�� �W�K�H�� �5�H�J�L�R�Q���� �D�Q�G�� �Z�L�O�O��

4. REGIONAL MONITORING PROGRAMME AND 

SURVEY METHODOLOGY
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complement (and ground-truth) the wide 
range of recently launched satellite-borne 
�V�H�Q�V�R�U�V�����Z�K�L�F�K���S�U�R�Y�L�G�H���G�D�W�D���D�W���U�H�J�L�R�Q�D�O���D�Q�G��
global scales.

4.2 STANDARDIZING 
THE REGIONAL SURVEY 
METHODOLOGY

In order to evaluate and monitor the status of 
marine habitats and biodiversity within the 
�5�H�G���6�H�D���D�Q�G���*�X�O�I���R�I���$�G�H�Q�����V�X�U�Y�H�\�V���P�X�V�W���E�H��
�X�Q�G�H�U�W�D�N�H�Q�� �W�K�D�W�� �D�U�H�� �F�R�P�S�D�U�D�E�O�H�� �L�Q�� �H�[�W�H�Q�W����
�Q�D�W�X�U�H���� �G�H�W�D�L�O�� �D�Q�G�� �R�X�W�S�X�W���� �6�W�D�Q�G�D�U�G�L�]�L�Q�J��
survey methodology within the Region was 
�H�V�V�H�Q�W�L�D�O���W�R���D�O�O�R�Z���Y�D�O�L�G���F�R�P�S�D�U�L�V�R�Q���R�I���G�D�W�D����
and for the formulation of conservation 
efforts that are regionally applicable. The 
Reef Check protocol was adopted in the 
SSMs as a regional reef survey method.

�7�K�H�� �S�U�H�S�D�U�D�W�L�R�Q�� �R�I�� �W�K�H�� �³�6�W�D�Q�G�D�U�G�� �6�X�U�Y�H�\��
Methods for Key Habitats and Key Species 
�L�Q�� �W�K�H�� �5�H�G�� �6�H�D�� �D�Q�G�� �*�X�O�I�� �R�I�� �$�G�H�Q�´�� �J�X�L�G�H��
was initiated following a review of the 
methods currently in use around the world. 
Contextual SSMs were then drafted for 
�H�D�F�K�� �R�I�� �W�K�H�� �U�H�O�H�Y�D�Q�W�� �¿�H�O�G�V���� �V�X�E�W�L�G�D�O���� �F�R�U�D�O��
�U�H�H�I�V�����V�H�D�J�U�D�V�V���E�H�G�V�����L�Q�W�H�U���W�L�G�D�O�����P�D�Q�J�U�R�Y�H�V����
as well as for important groups such as reef 
�¿�V�K���� �P�D�U�L�Q�H�� �P�D�P�P�D�O�V���� �P�D�U�L�Q�H�� �W�X�U�W�O�H�V�� �D�Q�G��
seabirds. The SSMs guide was discussed 
at a regional workshop in September 2000 
held in Sharm El-Sheikh where scientists 
from both inside and outside the region 
�U�H�Y�L�H�Z�H�G���W�K�H���¿�U�V�W���G�U�D�I�W�V���D�Q�G���S�U�R�Y�L�G�H�G���X�V�H�I�X�O��
comments.

The SSMs were drafted and tailored to suit 
�W�K�H�� �F�R�Q�G�L�W�L�R�Q�V�� �R�I�� �W�K�H�� �5�H�J�L�R�Q���� �W�D�N�L�Q�J�� �L�Q�W�R��
account the geographical variation within 
�W�K�H���5�H�G���6�H�D�¶�V���Q�R�U�W�K�H�U�Q�����F�H�Q�W�U�D�O�����D�Q�G���V�R�X�W�K�H�U�Q��
sectors. The methods were designed to be 
�V�L�P�S�O�H���D�Q�G���V�W�U�D�L�J�K�W�I�R�U�Z�D�U�G�����V�X�L�W�D�E�O�H���I�R�U���X�V�H��
�L�Q�� �V�X�U�Y�H�\�V���� �P�R�Q�L�W�R�U�L�Q�J���� �D�Q�G�� �D�V�� �D�� �W�U�D�L�Q�L�Q�J��
�J�X�L�G�H���� �7�K�R�X�J�K�� �X�V�H�U���I�U�L�H�Q�G�O�\���� �W�K�H�\�� �D�U�H�� �R�I��
�V�X�I�¿�F�L�H�Q�W�O�\�� �K�L�J�K�� �T�X�D�O�L�W�\�� �W�R�� �S�U�R�Y�L�G�H�� �W�K�H��
�P�L�Q�L�P�X�P�� �U�H�T�X�L�U�H�P�H�Q�W�V�� �Q�H�H�G�H�G�� �W�R�� �D�V�V�H�V�V��
the status and health of environments and 
�W�K�H�L�U���F�R�Q�V�W�L�W�X�H�Q�W���S�R�S�X�O�D�W�L�R�Q�V�����D�Q�G���D�U�H���D�E�O�H���W�R��
account for bias introduced when different 
�S�H�R�S�O�H�����Z�L�W�K���G�L�I�I�H�U�H�Q�W���F�D�S�D�F�L�W�L�H�V���D�Q�G���O�H�Y�H�O�V��
�R�I�� �W�U�D�L�Q�L�Q�J���� �F�R�Q�G�X�F�W�� �V�X�U�Y�H�\�V���� �7�K�H�� �6�6�0�V��
also allow for integration between surveys 
wherever possible.

4.3 REGIONAL TRAINING FOR THE 
NATIONAL TEAMS

From 2001 onwards PERSGA conducted a 
series of training courses for regional and 
national specialists to teach them these 
�V�S�H�F�L�¿�F���P�H�W�K�R�G�V�����7�K�H���W�U�D�L�Q�L�Q�J���F�R�X�U�V�H�V���Z�H�U�H��
also used as tools to evaluate the methods and 
to determine their applicability to the RSGA 
region. More than 115 national and regional 
specialists have been trained. The results 
of the evaluations given by the specialists 
recognized the suitability of these SSMs for 
the Region due to a combination of factors: 
�W�K�H�L�U�� �Z�L�G�H�V�S�U�H�D�G�� �X�V�H���� �W�K�H�L�U�� �V�L�P�S�O�L�F�L�W�\�� �D�Q�G��
the particular adaptations made to suit 
�W�K�H�� �5�H�J�L�R�Q���� �D�Q�G�� �W�K�H�� �Y�D�U�L�D�E�L�O�L�W�\�� �R�I�� �Q�D�W�L�R�Q�D�O��
capabilities.

4.4 MONITORING SURVEY 
METHODOLOGY

�+�H�U�H�L�Q���� �D�� �E�U�L�H�I�� �G�H�V�F�U�L�S�W�L�R�Q�� �I�R�U�� �W�K�H��
methodology used (Reef Check) during the 
2008 regional monitoring survey. Detailed 
�G�H�V�F�U�L�S�W�L�R�Q�V�� �D�Q�G�� �S�K�R�W�R�J�U�D�S�K�V�� �R�I�� �W�K�H�� �¿�H�O�G��
and analytical methods can be found in the 
�3�(�5�6�*�$���P�D�Q�X�D�O���R�I���6�6�0�V�����3�(�5�6�*�$���*�(�)����
2004) and at PERSGA (www.persga.org) or 
Reef Check (www.reefcheck.org).

In the SSMs reef communities are assessed 
�L�Q�� �W�K�U�H�H�� �F�D�W�H�J�R�U�L�H�V���� �V�H�V�V�L�O�H�� �E�H�Q�W�K�L�F�� �F�R�Y�H�U����
�L�Q�Y�H�U�W�H�E�U�D�W�H���D�E�X�Q�G�D�Q�F�H�����D�Q�G���¿�V�K���D�E�X�Q�G�D�Q�F�H����
These categories are assessed in reef 
locations chosen because they demonstrate 
�V�H�Y�H�U�D�O���V�S�H�F�L�¿�F���N�H�\���F�U�L�W�H�U�L�D��

Site selection: The criteria used during 
�V�L�W�H�� �V�H�O�H�F�W�L�R�Q�� �L�Q�F�O�X�G�H�G���� �H�D�V�H�� �R�I�� �U�H�O�R�F�D�W�L�R�Q����
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�D�F�F�H�V�V�L�E�L�O�L�W�\���� �U�H�S�U�H�V�H�Q�W�D�W�L�Y�H�Q�H�V�V���� �S�U�H�V�H�Q�W��
�V�W�D�W�X�V���� �D�Q�G�� �G�H�S�W�K�� �S�U�R�¿�O�H���� �6�L�W�H�V�� �V�K�R�X�O�G�� �E�H��
�H�D�V�\���W�R���¿�Q�G���R�Q���W�K�H���Q�H�[�W���V�X�U�Y�H�\���P�R�Q�L�W�R�U�L�Q�J��
�R�F�F�D�V�L�R�Q�� �X�V�L�Q�J�� �P�D�S�V���� �Q�D�Y�L�J�D�W�L�R�Q�� �F�K�D�U�W�V����
�O�D�Q�G�P�D�U�N�V���� �F�R�P�S�D�V�V�� �E�H�D�U�L�Q�J�V���� �S�R�U�W�D�E�O�H��
�*�O�R�E�D�O�� �3�R�V�L�W�L�R�Q�L�Q�J�� �6�\�V�W�H�P�� ���*�3�6���� �X�Q�L�W�V����
and Google Earth. Sites should be easily 
�D�Q�G�� �V�D�I�H�O�\�� �D�F�F�H�V�V�L�E�O�H���� �E�D�V�H�G�� �R�Q�� �D�� �U�H�D�O�L�V�W�L�F��
assessment of logistic and budgetary 
�F�R�Q�V�W�U�D�L�Q�W�V���� �Z�H�D�W�K�H�U�� �D�Q�G�� �H�[�S�R�V�X�U�H��
�W�R�� �S�U�H�Y�D�L�O�L�Q�J�� �V�H�D�� �F�R�Q�G�L�W�L�R�Q�V���� �D�Q�G�� �W�K�H��
capabilities of the working-team. As much 
�D�V���L�V���S�U�D�F�W�L�F�D�E�O�H�����J�L�Y�H�Q���O�R�J�L�V�W�L�F���F�R�Q�V�W�U�D�L�Q�W�V����
sites should be representative of the different 
�U�H�H�I�� �W�\�S�H�V���� �E�L�R�W�R�S�H�V�� �D�Q�G�� �F�R�P�P�X�Q�L�W�\�� �W�\�S�H�V��
present. Similarities and variety in habitat 
�D�Q�G�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �D�W�W�U�L�E�X�W�H�V���� �N�Q�R�Z�Q��
histories of the sites including effects of 
�G�L�V�W�X�U�E�D�Q�F�H�����O�L�N�H�O�\���I�X�W�X�U�H���G�L�V�W�X�U�E�D�Q�F�H�V���D�Q�G��
any zoning management implications in 
terms of marine protected areas (MPAs) all 
need to be considered in site selection.

�,�Q���D�G�G�L�W�L�R�Q�����V�L�W�H�V���V�K�R�X�O�G���F�R�Y�H�U���W�K�H���U�D�Q�J�H���R�I��
different conditions in terms of human or 
�Q�D�W�X�U�D�O���G�L�V�W�X�U�E�D�Q�F�H�V�����I�U�R�P���U�H�F�H�Q�W�O�\���L�P�S�D�F�W�H�G��
�W�R�� �S�U�L�V�W�L�Q�H���� �U�D�W�K�H�U�� �W�K�D�Q�� �F�R�Q�F�H�Q�W�U�D�W�L�Q�J�� �R�Q�O�\��
on reefs in good condition. This is not to 
downplay the importance of surveying sites 
in excellent or pristine condition. In case 
�R�I���O�L�P�L�W�H�G���I�X�Q�G�L�Q�J�����I�D�F�L�O�L�W�L�H�V�����W�L�P�H�����R�U���G�L�Y�H�U��
�H�[�S�H�U�L�H�Q�F�H�����W�K�H���Z�R�U�N���W�H�D�P���P�X�V�W���V�X�U�Y�H�\���W�K�H��
most pristine site in the area when it is not 
possible to survey more than one site.

The SSMs recommend that selection can 
be aided by initial synoptic surveys using 
manta-tow or similar methods. For the 
�S�U�H�V�H�Q�W�� �P�R�Q�L�W�R�U�L�Q�J�� �V�X�U�Y�H�\�� �K�R�Z�H�Y�H�U���� �V�L�W�H��
selection was made primarily by consulting 
the opinions and experiences of the national 
team members from each respective 
country.

Depth selection: �$�V�� �I�D�U�� �D�V�� �S�U�D�F�W�L�F�D�O����
survey sites should be within one or two 
standard depth ranges. The two standard 
depth ranges for surveys are 2–6 m and 
���±�������P�����F�R�Q�V�L�V�W�H�Q�W���Z�L�W�K���W�K�H���5�H�H�I���&�K�H�F�N���D�Q�G��
GCRMN recommendations for a depth-
�V�W�U�D�W�L�¿�H�G�� �V�D�P�S�O�L�Q�J�� �G�H�V�L�J�Q���� �,�W�� �L�V�� �L�P�S�R�U�W�D�Q�W��
that samples (replicate transects) within each 
of these two depth ranges are positioned 
�U�D�Q�G�R�P�O�\�� �Z�L�W�K�L�Q�� �K�R�P�R�J�H�Q�H�R�X�V�� �K�D�E�L�W�D�W�V����

rather than across different habitats. Where 
particular site characteristics preclude the 
�X�V�H�� �R�I�� �W�K�H�� �V�W�D�Q�G�D�U�G�� �G�H�S�W�K�� �U�H�J�L�P�H�V�� ���H���J������
�W�R�R�� �V�K�D�O�O�R�Z���� �G�L�I�I�H�U�H�Q�W�� �F�R�U�D�O�� �F�R�P�P�X�Q�L�W�\��
depth distributions or geo-morphological 
�F�K�D�U�D�F�W�H�U�L�V�W�L�F�V�����H�W�F���������W�K�H�Q���W�K�H���S�U�H�F�L�V�H���G�H�S�W�K��
range selected is at the discretion of the 
�V�X�U�Y�H�\�� �W�H�D�P���� �)�R�U�� �H�[�D�P�S�O�H���� �V�R�P�H�� �V�K�D�O�O�R�Z��
reefs in the RSGA region are less than 7 m 
�L�Q�� �G�H�S�W�K���� �Z�L�W�K�� �P�D�M�R�U�� �F�K�D�Q�J�H�V�� �L�Q�� �F�R�Y�H�U�� �D�Q�G��
community structure occurring at around 
�����P���G�H�S�W�K�����,�Q���V�X�F�K���F�L�U�F�X�P�V�W�D�Q�F�H�V�����V�K�D�O�O�R�Z��
sites should be in the 1–3 m depth range 
and deep sites from 4–6 m. The depths 
�V�H�O�H�F�W�H�G�� �D�W�� �D�O�O�� �V�L�W�H�V���� �Z�K�H�W�K�H�U�� �I�R�O�O�R�Z�L�Q�J�� �W�K�H��
standard recommendations or with site-
�V�S�H�F�L�¿�F���D�O�W�H�U�D�W�L�R�Q�V�����V�K�R�X�O�G���D�O�Z�D�\�V���E�H���F�O�H�D�U�O�\��
�G�R�F�X�P�H�Q�W�H�G���R�Q���W�K�H���¿�H�O�G���G�D�W�D���V�K�H�H�W�V�����,�I���W�Z�R��
depth ranges are to be surveyed in a single 
�G�L�Y�H���� �G�H�H�S�H�U�� �V�X�U�Y�H�\�V�� �V�K�R�X�O�G�� �D�O�Z�D�\�V�� �E�H��
�F�R�Q�G�X�F�W�H�G�� �¿�U�V�W���� �Z�L�W�K�L�Q�� �F�R�Q�V�H�U�Y�D�W�L�Y�H�� �G�L�Y�H��
time limits in accordance with safe diving 
�S�U�D�F�W�L�F�H�����,�Q���S�D�U�W�L�F�X�O�D�U�����J�U�H�D�W���F�D�U�H���U�H�J�D�U�G�L�Q�J��
dive times should be taken at any sites below 
������ �P�� �G�H�S�W�K���� �H�V�S�H�F�L�D�O�O�\�� �Z�K�H�Q�� �U�H�S�H�W�L�W�L�Y�H��
diving over several days is taking place. 
Careful adherence to conservative diving 
tables and/or dive computers is mandatory 
during all diving operations.

Fish abundance: The SSMs recommend 
a number of different underwater visual 
�V�X�U�Y�H�\���P�H�W�K�R�G�V���I�R�U���U�H�H�I���¿�V�K�H�V�����5�H�H�I���&�K�H�F�N����
�5�D�S�L�G�� �9�L�V�X�D�O�� �&�R�X�Q�W�V���� �6�W�D�W�L�R�Q�D�U�\�� �3�R�L�Q�W��
�&�R�X�Q�W�V���� �D�Q�G�� �9�L�G�H�R�� �&�R�X�Q�W�V���� �7�K�H�\�� �S�U�R�Y�L�G�H��
�I�R�U�� �U�D�S�L�G���� �E�U�R�D�G�� �V�F�D�O�H�� �D�V�V�H�V�V�P�H�Q�W�V�� �R�I�� �U�H�H�I��
�¿�V�K�� �V�W�D�W�X�V���� �G�H�W�D�L�O�H�G�� �L�Q�I�R�U�P�D�W�L�R�Q�� �R�Q�� �W�K�H��
population structure of a large number of 
�N�H�\�� �V�S�H�F�L�H�V���� �E�L�R�G�L�Y�H�U�V�L�W�\�� �D�V�V�H�V�V�P�H�Q�W�V�� �R�I��
�U�H�J�L�R�Q�D�O���¿�V�K���I�D�X�Q�D�����D�Q�G���D�V�V�H�V�V�P�H�Q�W�V���R�I���W�K�H��
�L�P�S�D�F�W�V���R�I���D�T�X�D�U�L�X�P���¿�V�K���F�R�O�O�H�F�W�L�Q�J�����&�K�R�L�F�H��
of method will depend on the reason that 
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�L�Q�I�R�U�P�D�W�L�R�Q�� �L�V�� �U�H�T�X�L�U�H�G���� �W�K�H�� �X�V�H�� �W�R�� �Z�K�L�F�K��
this information will be put and on technical 
and logistical capabilities.

The Reef Check 3D belt-transect (i.e. the 
�U�H�F�R�U�G�� �R�I�� �¿�V�K�� �G�X�U�L�Q�J�� �W�K�H�� �V�X�U�Y�H�\�� �F�D�U�U�L�H�G��
out within a 5 m imaginary cube—2.5 m 
�H�L�W�K�H�U�� �V�L�G�H�� �R�I�� �W�K�H�� �W�U�D�Q�V�H�F�W�� �F�H�Q�W�U�H���O�L�Q�H������ �D�V��
�D�� �T�X�D�Q�W�L�W�D�W�L�Y�H�� �D�V�V�H�V�V�P�H�Q�W���� �Z�D�V�� �D�S�S�O�L�H�G�� �L�Q��
the 2008 survey. The Reef Check survey 
�P�H�W�K�R�G�R�O�R�J�\���L�V���G�H�V�L�J�Q�H�G���W�R���S�U�R�Y�L�G�H���D���U�D�S�L�G����
broad scale assessment of the distribution 
�D�Q�G���D�E�X�Q�G�D�Q�F�H���R�I���D���Q�X�P�E�H�U���R�I���¿�V�K���V�S�H�F�L�H�V��
(Plate 1) known to be either indicators of 
reef health (for example chaetodontids) 
�R�U�� �V�X�V�F�H�S�W�L�E�O�H�� �W�R�� �W�K�H�� �H�I�I�H�F�W�V�� �R�I�� �¿�V�K�L�Q�J�� ���I�R�U��
example serranids and scarids). It is a rapid 
�D�S�S�U�R�D�F�K�� �W�R���V�X�U�Y�H�\�V�� �R�I�� �U�H�H�I�� �¿�V�K�H�V�� �W�K�D�W���F�D�Q��
be undertaken with a minimum of training. 

The Reef Check methodology is included 
here because of its value in obtaining broad 
�V�F�D�O�H�� �V�Q�D�S�V�K�R�W�V�� �R�I�� �W�K�H�� �V�W�D�W�X�V�� �R�I�� �U�H�H�I�� �¿�V�K����
�D�Q�G�� �L�W�V�� �S�R�W�H�Q�W�L�D�O�� �W�R�� �S�U�R�Y�L�G�H�� �P�R�U�H�� �I�U�H�T�X�H�Q�W��
�V�X�U�Y�H�\�V���R�I�� �V�S�H�F�L�¿�F���V�L�W�H�V���� �7�K�H���P�H�W�K�R�G�R�O�R�J�\��
has provided information on the global 
status of coral reefs and trends in reef status 
over recent years. It is worth mentioning 
that size minimums have been placed on 
�W�Z�R���I�D�P�L�O�L�H�V���R�I���I�R�R�G���¿�V�K�����J�U�H�D�W�H�U���W�K�D�Q���������F�P��
�I�R�U�� �J�U�R�X�S�H�U���� �D�Q�G�� �J�U�H�D�W�H�U�� �W�K�D�Q�� �������F�P�� �I�R�U��
�S�D�U�U�R�W�¿�V�K������ �*�U�R�X�S�H�U�� �D�Q�G�� �S�D�U�U�R�W�¿�V�K�� �V�P�D�O�O�H�U��
than these lengths are not counted. Given 

these limits and the magnifying effect of 
�W�K�H���Z�D�W�H�U�����G�L�Y�H�U�V���V�K�R�X�O�G���S�U�D�F�W�L�F�H���H�V�W�L�P�D�W�L�Q�J��
�V�L�]�H���E�H�I�R�U�H���D�W�W�H�P�S�W�L�Q�J���W�K�H���¿�V�K���V�X�U�Y�H�\�V��

�7�K�H�� �¿�V�K�� �E�H�O�W�� �W�U�D�Q�V�H�F�W�� �V�X�U�Y�H�\�V�� �V�K�R�X�O�G�� �E�H��
�G�R�Q�H���D�W���D���V�W�D�Q�G�D�U�G���W�L�P�H���R�I���G�D�\�����I�R�U���H�[�D�P�S�O�H��
�E�H�W�Z�H�H�Q�������D���P�����D�Q�G���������D���P�������W�R���R�Y�H�U�F�R�P�H���D�Q�\��
�E�L�D�V���W�K�D�W���F�R�X�O�G���R�F�F�X�U���I�U�R�P���G�L�I�I�H�U�H�Q�F�H�V���L�Q���¿�V�K��
species behaviour. It is important to note 
the time you conduct the survey on the data 
�V�K�H�H�W�����$�I�W�H�U���W�K�H���W�U�D�Q�V�H�F�W���K�D�V���E�H�H�Q���G�H�S�O�R�\�H�G����
the divers wait 15 minutes in a location 
away from the transect before starting the 
survey. This waiting period is necessary to 
�D�O�O�R�Z���¿�V�K���W�R���U�H�V�X�P�H���Q�R�U�P�D�O���E�H�K�D�Y�L�R�X�U���D�I�W�H�U��
being disturbed by the divers deploying the 
transect. The maximum height above the 
�W�U�D�Q�V�H�F�W�� �W�R�� �U�H�F�R�U�G�� �¿�V�K�� �L�V�� �U�H�V�W�U�L�F�W�H�G�� �W�R�� ���� �P��
in the water column. This can be estimated 
as two body lengths including outstretched 
�D�U�P�V�� �D�Q�G�� �¿�Q�V���� �(�D�F�K�� �G�L�Y�H�U�� �D�V�V�L�J�Q�H�G�� �W�R��
�F�R�X�Q�W���¿�V�K���V�Z�L�P�V���V�O�R�Z�O�\�� �D�O�R�Q�J���W�K�H���W�U�D�Q�V�H�F�W��
�F�R�X�Q�W�L�Q�J���W�K�H���L�Q�G�L�F�D�W�R�U���¿�V�K�����7�K�H���G�L�Y�H�U���V�W�R�S�V��
�H�Y�H�U�\�� ���� �P���� �D�Q�G�� �W�K�H�Q�� �Z�D�L�W�V�� �R�Q�H�� �P�L�Q�X�W�H�� ���D�V��
�U�H�F�R�P�P�H�Q�G�H�G�� �L�Q�� �5�H�H�I�� �&�K�H�F�N���� ������������ �I�R�U��
�L�Q�G�L�F�D�W�R�U���¿�V�K���W�R���F�R�P�H���R�X�W���R�I�� �K�L�G�L�Q�J���E�H�I�R�U�H��
proceeding to the next 5 m stop point. The 
�¿�V�K���D�U�H���F�R�X�Q�W�H�G���Z�K�L�O�H���V�Z�L�P�P�L�Q�J���D�Q�G���Z�K�L�O�H��
stopped along the entire length of each 
20 m transect and recorded on the under-
water data sheet (Appendix 2).

This is a combined timed and area restricted 
survey: four segments 20 m long by 5 m 
�Z�L�G�H��� �����������P2. Between each segment there 
are 5 m gaps where no data are collected. 
�$�W�� �H�D�F�K�� �G�H�S�W�K�� �F�R�Q�W�R�X�U���� �W�K�H�U�H�� �D�U�H�� �V�L�[�W�H�H�Q��
�³�V�W�R�S���D�Q�G���F�R�X�Q�W�´���S�R�L�Q�W�V�����D�Q�G���W�K�H���J�R�D�O���L�V���W�R��
complete the entire 400 m2 belt transect in 
one hour. 

A note should be made of any sightings of 
what are now becoming rare animals such 
�D�V�� �P�D�Q�W�D�� �U�D�\�V���� �V�K�D�U�N�V�� �D�Q�G�� �W�X�U�W�O�H�V���� �E�X�W�� �L�I��
�W�K�H�V�H�� �D�U�H�� �R�I�I���W�U�D�Q�V�H�F�W�� �U�H�F�R�U�G�V���� �W�K�H�\�� �V�K�R�X�O�G��
be recorded at the bottom of the data sheet 
�X�Q�G�H�U���³�&�R�P�P�H�Q�W�V� �́����,�W���L�V���U�H�F�R�P�P�H�Q�G�H�G���W�K�D�W��
the survey team should remember to include 
off-transect records of humphead-wrasse 
���1�D�S�R�O�H�R�Q���� �D�Q�G�� �E�X�P�S�K�H�D�G�� �S�D�U�U�R�W�¿�V�K�� �D�V��
these species roam near reefs rather than 
being strictly resident species.

�3�O�D�W�H���������7�K�H���¿�V�K���L�Q�G�L�F�D�W�R�U���V�S�H�F�L�H�V��
assessed during the survey (after Reef 

Check, 2006).
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Sessile benthic cover: For the sessile 
�E�H�Q�W�K�L�F���F�R�Y�H�U�����W�K�H���6�6�0�V���F�R�Q�W�D�L�Q���D���W�L�H�U�H�G���V�H�W��
�R�I�� �W�K�U�H�H�� �V�W�D�Q�G�D�U�G�� �T�X�D�Q�W�L�W�D�W�L�Y�H�� �P�H�W�K�R�G�V�� �I�R�U��
assessment: Reef Check line transects (Reef 
�&�K�H�F�N�������/�L�I�H�I�R�U�P���O�L�Q�H���W�U�D�Q�V�H�F�W�V�����*�&�5�0�1������
and video belt transects (AIMS). This set 
of methods provides a range of options in 
�W�H�U�P�V���R�I���O�R�J�L�V�W�L�F���F�D�S�D�F�L�W�\���D�Q�G���H�[�S�H�U�W�L�V�H�����D�Q�G��
the amount and detail of data collected. With 
�L�Q�F�U�H�D�V�L�Q�J���H�[�S�H�U�W�L�V�H�����L�W���L�V���U�H�F�R�P�P�H�Q�G�H�G���W�K�D�W��
national teams progress from the simplest 
Reef Check method to the more complex and 
data-rich Lifeform and video belt methods.

�7�K�H���5�H�H�I���&�K�H�F�N���S�R�L�Q�W���L�Q�W�H�U�F�H�S�W���O�L�Q�H���W�U�D�Q�V�H�F�W����
�D�V���D���T�X�D�Q�W�L�W�D�W�L�Y�H���D�V�V�H�V�V�P�H�Q�W�����Z�D�V���D�S�S�O�L�H�G���L�Q��
the 2008 survey. This assessment records 
10 categories of sessile benthos. Four 20 m 
line transects are laid parallel to the selected 
depth contours at two depths at each site. 
The depth ranges surveyed are 7–12 m and 
2–6 m below the chart datum of low water 
(low tide mark or reef crest where no chart 
datum is available). Some sites may not be 
deep enough to survey both depths.

Surveys are conducted by SCUBA using 
a 100 m long transect tape laid along the 
selected depth contour from a haphazardly 
or randomly selected starting point on 
�W�K�H�� �U�H�H�I�� �V�O�R�S�H���� �Z�L�W�K�� �W�K�H�� �¿�U�V�W�� ������ �P�� �W�U�D�Q�V�H�F�W��
starting from the beginning of the tape. The 
second transect starts after an interval of 
���� �P�� �I�U�R�P�� �W�K�H�� �H�Q�G�� �R�I�� �W�K�H�� �¿�U�V�W�� �W�U�D�Q�V�H�F�W�� ���L���H����
start at 25 m) and similarly for the third 
(start at 50 m) and fourth transects (start at 
�������P�������'�H�H�S���W�U�D�Q�V�H�F�W�V���D�U�H���V�X�U�Y�H�\�H�G���¿�U�V�W�����L�Q��
accordance with safe diving practice.

The 10 categories of benthos (substrate) 
�U�H�F�R�U�G�H�G�� �L�Q�� �W�U�D�Q�V�H�F�W�V�� �D�U�H�� �O�L�V�W�H�G���L�Q�� �W�K�H�� �¿�H�O�G��
�G�D�W�D���V�K�H�H�W�V�����$�S�S�H�Q�G�L�[�����������2�Q���H�D�F�K���W�U�D�Q�V�H�F�W����
a point sampling method is employed where 
the substrate located under the transect tape 
at 50 cm intervals is recorded on a waterproof 
data sheet. This method provides a rapid 
�P�H�D�Q�V�� �R�I�� �D�F�T�X�L�U�L�Q�J�� �T�X�D�Q�W�L�W�D�W�L�Y�H�� �H�V�W�L�P�D�W�H�V��
of percentage cover of the main structural 
components of the coral reef.

Invertebrate abundance: The SSMs 
recommend the Reef Check survey 
methodology for other benthos (other than 
the sessile benthos). The survey is designed 

�W�R���S�U�R�Y�L�G�H���D���U�D�S�L�G�����E�U�R�D�G���V�F�D�O�H���D�V�V�H�V�V�P�H�Q�W���R�I��
the distribution and abundance of a number 
of invertebrate species (Plate 2) known 
to be either indicators of reef health (for 
example crown-of-thorns or pencil urchins) 
or susceptible to the effects of collecting 
���I�R�U���H�[�D�P�S�O�H�����J�L�D�Q�W���F�O�D�P�V���D�Q�G���J�L�D�Q�W���W�U�L�W�R�Q����

The abundance of selected benthic 
organisms is assessed in four belt transects 
20 m long and 5 m wide (100 m2) centred on 
the Reef Check line transects (2.5 m either 
side of the line) at each site. The organisms 
include: giant clams (Tridacna �V�S�S���������S�H�Q�F�L�O��
urchins (�+�H�W�H�U�R�F�H�Q�W�U�R�W�X�V�� �P�D�P�P�L�O�O�D�W�X�V������
long-spined urchins (Diadema �V�S�S�������� �V�H�D��
�F�X�F�X�P�E�H�U�V�����H�G�L�E�O�H���V�S�H�F�L�H�V���R�Q�O�\�������F�U�R�Z�Q���R�I��
�W�K�R�U�Q�V�� �V�W�D�U�¿�V�K�� ���$�F�D�Q�W�K�D�V�W�H�U�� �S�O�D�Q�F�L������ �J�L�D�Q�W��
triton (�&�K�D�U�R�Q�L�D�� �W�U�L�W�R�Q�L�V������ �E�D�Q�G�H�G�� �F�R�U�D�O��
shrimps (�6�W�H�Q�R�S�X�V���K�L�V�S�L�G�X�V) and lobsters. 

Each belt transect is 5 m wide (2.5 m on 
either side of the transect line). The total 
�V�X�U�Y�H�\�� �D�U�H�D�� �L�V�� ������ �P�� �[�� ���� �P�� � �� �������� �P2 for 
each segment and 400 m2 for one complete 
�W�U�D�Q�V�H�F�W���R�I�������V�H�J�P�H�Q�W�V���I�R�U���H�D�F�K���G�H�S�W�K���F�R�Q�W�R�X�U����
(800 m2 per complete survey including the 
two depths). The invertebrate survey is 
�V�L�P�L�O�D�U���W�R���W�K�H���¿�V�K���V�X�U�Y�H�\�����K�R�Z�H�Y�H�U�����W�K�H���G�L�Y�H�U��
does not need to stop every 5 m but each 
diver should swim slowly along the transect 
�F�R�X�Q�W�L�Q�J�� �W�K�H�� �L�Q�Y�H�U�W�H�E�U�D�W�H�� �L�Q�G�L�F�D�W�R�U�V���� �D�Q�G��
record them on the underwater data sheet 
(Appendix 2).

Plate 2: The invertebrate indicator 
species assessed during the survey (after 

Reef Check, 2006).
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�,�W�� �L�V�� �E�H�V�W�� �W�R�� �D�G�R�S�W�� �W�K�H�� �I�D�F�H�� �G�R�Z�Q���� �I�H�H�W�� �X�S��
position to ensure all parts of the transect 
are explored. It is extremely important to 
look in cracks and under large coral heads 
and overhangs to search for cryptic species 
such as lobster and banded coral shrimp. But 
do not pick up or move rocks or coral heads 
to look under them. It is recommended that 
one buddy records invertebrates on the left 
side of the transect while the second buddy 
surveys the right side. There are many other 
�Z�D�\�V�� �W�R�� �S�H�U�I�R�U�P�� �W�K�L�V�� �V�X�U�Y�H�\���� �H�D�F�K�� �Z�L�W�K��
its own advantages. It is very important 
to ensure that the team members are 
�V�X�I�¿�F�L�H�Q�W�O�\���S�U�H�S�D�U�H�G���W�R���L�G�H�Q�W�L�I�\���W�K�H���D�Q�L�P�D�O�V��
before surveys begin.

In addition:  Each team records the level of 
�E�O�H�D�F�K�L�Q�J���D�Q�G���W�K�H���S�U�H�V�H�Q�F�H���R�I���F�R�U�D�O���G�L�V�H�D�V�H����
trash and coral damage in the survey area. 
�&�R�U�D�O�V�� �W�K�D�W�� �D�U�H�� �V�W�L�O�O�� �D�O�L�Y�H���� �E�X�W�� �E�O�H�D�F�K�H�G��
should be recorded as live coral (HC) on the 
�O�L�Q�H�� �W�U�D�Q�V�H�F�W���� �,�I�� �E�O�H�D�F�K�L�Q�J�� �L�V�� �S�U�H�V�H�Q�W���� �W�Z�R��
�H�V�W�L�P�D�W�H�V�� �D�U�H�� �P�D�G�H���� �)�L�U�V�W���� �W�H�D�P�V�� �H�V�W�L�P�D�W�H��
the percentage of all corals on the transect 
that are bleached. Second they estimate the 

mean percent of each individual colony 
�W�K�D�W���L�V���E�O�H�D�F�K�H�G�����$�S�S�H�Q�G�L�[�����������)�R�U���H�[�D�P�S�O�H����
the estimate might be 30 out of 100 corals 
(30%) along the transect are bleached but 
�R�I���W�K�H���F�R�O�R�Q�L�H�V���E�O�H�D�F�K�H�G�����W�K�H���P�H�D�Q���O�H�Y�H�O���R�I��
bleaching per colony is 80%. Coral disease 
is noted as present or absent and the type 
of coral disease should be noted in the 
�F�R�P�P�H�Q�W�� �E�R�[�� ���L�I�� �L�G�H�Q�W�L�¿�H�G���� �R�Q�� �W�K�H�� �G�D�W�D��
�V�K�H�H�W�����1�R�W�H���W�K�D�W���P�D�Q�\���G�L�V�H�D�V�H�V���D�U�H���G�L�I�¿�F�X�O�W��
to identify without a high level of training. 
All cases of suspected coral disease should 
be compared with the Reef Check ID cards 
�D�Q�G�� �F�R�Q�¿�U�P�H�G�� �E�\�� �W�K�H�� �W�H�D�P�� �V�F�L�H�Q�W�L�V�W���� �$��
photo should be taken if possible.

Data about trash is separated (in the data 
�V�K�H�H�W�����L�Q�W�R���J�H�Q�H�U�D�O���D�Q�G���¿�V�K���Q�H�W�V���W�U�D�S�V�����Z�K�L�O�H��
�F�R�U�D�O���G�D�P�D�J�H���L�V���V�H�S�D�U�D�W�H�G���L�Q�W�R���E�R�D�W���D�Q�F�K�R�U����
�G�\�Q�D�P�L�W�H�����D�Q�G���R�W�K�H�U�����$�S�S�H�Q�G�L�[�����������'�D�P�D�J�H��
and trash should be rated as follows: None 
� �� ������ �R�Q�H�� �S�L�H�F�H���G�D�P�D�J�H�� �S�H�U�� �W�U�D�Q�V�H�F�W�� �R�I�� �D�Q�\��
�W�\�S�H���L�V���/�R�Z��� ���������W�Z�R���W�R���I�R�X�U���S�L�H�F�H�V���G�D�P�D�J�H��
�S�H�U���W�U�D�Q�V�H�F�W���L�V���0�H�G�L�X�P��� ���������D�Q�G���P�R�U�H���W�K�D�Q��
�I�R�X�U���S�L�H�F�H�V���G�D�P�D�J�H���L�V���+�L�J�K��� ������
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5. RSGA CORAL REEF MONITORING SURVEY: 2008

5.1 VERIFICATION OF THE WORK 
DONE

The full Reef Check survey protocol (i.e. 
�I�R�U�� �E�H�Q�W�K�L�F�� �F�R�Y�H�U���� �L�Q�Y�H�U�W�H�E�U�D�W�H�� �D�Q�G�� �¿�V�K��
abundances) was applied in the 2008 regional 
monitoring survey (April 2008 to January 
2009). It is not yet appropriate to apply the 
more complex survey methodologies given 
�L�Q�� �W�K�H�� �6�6�0�V�� �D�W���D�� �U�H�J�L�R�Q�D�O�� �V�F�D�O�H���� �H�V�S�H�F�L�D�O�O�\��
�I�R�U���W�K�H���V�H�V�V�L�O�H���E�H�Q�W�K�L�F���F�R�Y�H�U���D�Q�G���¿�V�K���F�H�Q�V�X�V����
due to constraints related to the variability 
in the experience of the national teams.

�$�V���L�V���Q�R�Z���F�O�H�D�U�O�\���D�S�S�D�U�H�Q�W�����W�K�H���5�H�H�I���&�K�H�F�N��
method has proved its validity as a simple 
�P�R�Q�L�W�R�U�L�Q�J�� �S�U�R�W�R�F�R�O���� �U�R�E�X�V�W�� �H�Q�R�X�J�K�� �W�K�D�W��
results are able to detect ecologically and 
�V�W�D�W�L�V�W�L�F�D�O�O�\�� �V�L�J�Q�L�¿�F�D�Q�W�� �F�K�D�Q�J�H�V�� �W�R�� �F�R�U�D�O��
reefs caused by human activities (www.
reefcheck.org). A set of biological indicators 
�Z�D�V���F�K�R�V�H�Q�����H�D�F�K���W�R���V�H�U�Y�H���D�V���D�Q���L�Q�G�L�F�D�W�R�U���R�I��
�D���V�S�H�F�L�¿�F���W�\�S�H���R�I���D�Q�W�K�U�R�S�R�J�H�Q�L�F���L�P�S�D�F�W�����D�Q�G��
collectively as a proxy for ecosystem health. 
Table 1 lists these indicator species and the 
ecological changes they detect both at the 
regional and global scale. These organisms 
were chosen both for their ecological and 
�H�F�R�Q�R�P�L�F���Y�D�O�X�H�����D�Q�G���W�R�J�H�W�K�H�U���W�R���S�U�R�Y�L�G�H���D�Q��
eco-holistic representation of key coral reef 
�¿�V�K�����L�Q�Y�H�U�W�H�E�U�D�W�H�V���D�Q�G���S�O�D�Q�W�V��

Some countries in the Region and some of 
the selected reef areas are not yet popular 
�D�V���G�L�Y�H���W�R�X�U�L�V�P���G�H�V�W�L�Q�D�W�L�R�Q�V�����V�R���G�D�W�D���V�X�S�S�O�\��

through Reef Check volunteer work cannot 
be achieved solely from community-based 
activities throughout the whole Region. 
�$�F�F�R�U�G�L�Q�J�O�\���� �U�H�J�L�R�Q�D�O�� �P�R�Q�L�W�R�U�L�Q�J�� �W�D�V�N�V��
�K�D�Y�H�� �W�R�� �E�H�� �F�D�U�U�L�H�G�� �R�X�W�� �W�K�U�R�X�J�K�� �W�K�H�� �R�I�¿�F�L�D�O��
national agencies and their mandates in 
�F�R�R�S�H�U�D�W�L�R�Q���Z�L�W�K���3�(�5�6�*�$�����X�V�L�Q�J���W�K�H���P�R�V�W��
applicable survey methodology.

The following points deserve emphasis:

�x�� �7�K�H�U�H�� �L�V�� �Q�R�� �U�H�J�X�O�D�U�� �À�R�Z�� �R�I�� �G�D�W�D��
available from all countries for 
regional assessments as most PERSGA 
�P�H�P�E�H�U���V�W�D�W�H�V���O�D�F�N���D���U�H�J�X�O�D�U�����Q�D�W�L�R�Q�D�O��
monitoring programme. Egypt and 
�-�R�U�G�D�Q�� �F�D�U�U�\�� �R�X�W�� �U�H�J�X�O�D�U�� �V�X�U�Y�H�\�V����
the former using more advanced 
�W�H�F�K�Q�L�T�X�H�V��

�x�� National team members are also 
responsible for other tasks which can 
�D�I�I�H�F�W���W�K�H���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q���R�I���D���U�H�J�X�O�D�U����
�V�\�Q�F�K�U�R�Q�L�]�H�G���� �U�H�J�L�R�Q�D�O�� �P�R�Q�L�W�R�U�L�Q�J��
programme.

�x�� There is considerable variation in 
the level of experience in diving and 
�X�Q�G�H�U�Z�D�W�H�U���V�X�U�Y�H�\���W�H�F�K�Q�L�T�X�H�V���Z�L�W�K�L�Q��
and across national teams.

All of these factors have to be considered 
when preparing a long-term regional 
monitoring programme and choosing the 
survey methodology.

Site selection was done taking into 
�F�R�Q�V�L�G�H�U�D�W�L�R�Q���W�K�H���Q�D�W�L�R�Q�D�O���W�H�D�P�V�¶���F�D�S�D�E�L�O�L�W�L�H�V��
and the funding available to continue the 
�P�R�Q�L�W�R�U�L�Q�J�� �R�Q�� �D�� �O�R�Q�J���W�H�U�P���� �U�H�J�X�O�D�U�� �E�D�V�L�V����
Sites were chosen to be visited and re-
surveyed with minimum logistics taking 
into consideration the SSMs and Reef Check 
�V�L�W�H���V�S�H�F�L�¿�F�D�W�L�R�Q�V���I�R�U���O�R�Q�J���W�H�U�P���P�R�Q�L�W�R�U�L�Q�J��
sites. The number of sites chosen (36 sites 
�Z�L�W�K�L�Q�� �W�K�H�� �5�6�*�$�� �U�H�J�L�R�Q���� �Z�L�W�K�� �W�K�H�� �O�R�Z�H�V�W��
number in Jordan at 3-sites and highest 
number of 9-sites in Saudi Arabia) is 
acceptable to give data for monitoring coral 
�U�H�H�I�� �V�W�D�W�X�V�� �D�W�� �W�K�H�� �U�H�J�L�R�Q�D�O�� �V�F�D�O�H���� �E�X�W�� �P�R�U�H��
�¿�[�H�G���V�L�W�H�V�� �L�Q���H�D�F�K�� �F�R�X�Q�W�U�\�� �Z�L�O�O���Q�H�H�G���W�R���E�H��
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�7�D�E�O�H���������7�K�H���F�K�R�V�H�Q���V�S�H�F�L�H�V���D�V���H�F�R�O�R�J�L�F�D�O���L�Q�G�L�F�D�W�R�U�V���I�R�U�����R�Y�H�U�¿�V�K�L�Q�J�����2�)�������E�O�D�V�W���¿�V�K�L�Q�J��
���%�)�������S�R�L�V�R�Q���¿�V�K�L�Q�J�����3�)�������D�T�X�D�U�L�X�P���¿�V�K���F�R�O�O�H�F�W�L�Q�J�����$�)�������Q�X�W�U�L�H�Q�W���S�R�O�O�X�W�L�R�Q�����1�3�������D�Q�G��

curio collection (CC); (after Reef Check, 2006).

Scale Indicator Organism
Indicator for

OF BF PF AF NP CC

G
LO

B
A

L

Banded coral shrimp (�6�W�H�Q�R�S�X�V���K�L�V�S�L�G�X�V) X

�%�X�W�W�H�U�À�\�¿�V�K�����&�K�D�H�W�R�G�R�Q��spp.) X X X

�&�U�R�Z�Q���R�I���W�K�R�U�Q�V���V�W�D�U�¿�V�K�����$�F�D�Q�W�K�D�V�W�H�U���S�O�D�Q�F�L) X

Fleshy algae X

Grouper (>30 cm) (Serranidae) X X X

Hard coral X X X

Lobster X

Long-spined black sea urchins (Diadema spp.) X X

Moray eel (Muraenidae) X X

�3�D�U�U�R�W�¿�V�K�����!�������F�P�������6�F�D�U�L�G�D�H��X X X X

Pencil urchin X

Recently killed coral X X X

Snapper (Lutjanidae) X X

Sponge X

Sweetlips (Haemulidae) X X X X

Triton (�&�K�D�U�R�Q�L�D��spp.) X X

R
S

G
A

 R
eg
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n

Broomtail Wrasse (�&�K�H�L�O�L�Q�X�V���O�X�Q�X�O�D�W�X�V) X X X X

�%�X�P�S�K�H�D�G���S�D�U�U�R�W�¿�V�K����Bolbometopon muricatum) X X X X

Giant clams (Tridacna spp.) X X

Humphead wrasse (�&�K�H�L�O�L�Q�X�V���X�Q�G�X�O�D�W�X�V) X X X X

Sea cucumber (�7�K�H�O�H�Q�R�W�D���D�Q�D�Q�D�V�����6�W�L�F�K�R�S�X�V��
�F�K�O�R�U�R�Q�R�W�X�V�����+�R�O�R�W�K�X�U�L�D���H�G�X�O�L�V)

X
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surveyed and monitored if coral reef status 
has to be assessed at the national scale. For 
more details on long-term monitoring see 
Reef Check Survey Manual and PERSGA 
�6�6�0�� ���5�H�H�I�� �&�K�H�F�N���� ������������ �3�(�5�6�*�$���*�(�)����
2004).

�5�H�J�D�U�G�O�H�V�V�� �R�I�� �W�K�H�V�H�� �F�R�Q�V�L�G�H�U�D�W�L�R�Q�V���� �V�R�P�H��
�F�R�X�Q�W�U�L�H�V�� ���'�M�L�E�R�X�W�L���� �<�H�P�H�Q���� �D�Q�G�� �6�D�X�G�L��
Arabia) do not have the necessary manpower 
to continue to carry-out the monitoring 
�W�D�V�N�V�� �U�H�J�X�O�D�U�O�\�� �Z�L�W�K�� �W�K�H�L�U�� �F�X�U�U�H�Q�W���F�D�S�D�F�L�W�\����
so PERSGA support will be needed; this 
was considered during 2008 when selecting 
the minimum representative number of sites 
�D�Q�G���O�R�F�D�W�L�R�Q�V���L�Q���H�D�F�K���F�R�X�Q�W�U�\�����D�Q�G���K�D�V���E�H�H�Q��
�F�R�Q�V�L�G�H�U�H�G���L�Q���3�(�5�6�*�$�¶�V���D�J�H�Q�G�D���I�R�U���I�X�W�X�U�H��
�P�R�Q�L�W�R�U�L�Q�J���D�F�W�L�Y�L�W�L�H�V�����$�G�G�L�Q�J���H�[�W�U�D���V�L�W�H�V�����R�U��
increasing the number of replicate transects 
at each depth zone is advantageous and 
should be considered if the opportunity 
becomes available; however the present 
sites should be considered as the basic/core 
regional monitoring sites for all future 
surveys.

�'�X�U�L�Q�J�� �W�K�H�� ���������� �V�X�U�Y�H�\���� �G�H�W�D�L�O�H�G�� �P�D�S�S�L�Q�J��
of the exact location of each site/reef was 
carried out with the aid of Google-Earth 
�L�P�D�J�H�V���� �*�3�6���� �L�Q���V�L�W�X�� �S�K�R�W�R�J�U�D�S�K�V���� �D�Q�G��
Admiralty Charts. These location data 
�Z�H�U�H�� �F�K�H�F�N�H�G�� ���¿�Q�H���W�X�Q�H�G���� �G�L�U�H�F�W�O�\�� �D�I�W�H�U��
�¿�H�O�G�� �Y�L�V�L�W�V�� �W�R�� �H�D�F�K�� �V�L�W�H���� �7�K�H�� �D�E�L�O�L�W�\�� �W�R�� �U�H��
locate each survey site using this mapping-
�G�D�W�D���Z�D�V���Y�H�U�L�¿�H�G���G�X�U�L�Q�J���W�K�H���V�X�U�Y�H�\���S�H�U�L�R�G��
in consultation with the national team 
members.

�7�K�L�V���D�E�L�O�L�W�\���W�R���D�F�F�X�U�D�W�H�O�\���¿�Q�G���W�K�H���V�X�U�Y�H�\���V�L�W�H��
location was developed because permanent 
transect marks are not applicable in most 
�R�I�� �W�K�H�� �U�H�H�I�V�� �Y�L�V�L�W�H�G���� �'�L�Y�H�U�V�� �R�U�� �¿�V�K�H�U�P�H�Q��
tend to remove or manipulate the transect 
�P�D�U�N�V�����6�H�F�R�Q�G�O�\�����V�H�D�U�F�K�L�Q�J���X�Q�G�H�U�Z�D�W�H�U���I�R�U��
�S�H�U�P�D�Q�H�Q�W�� �P�D�U�N�H�U�V�� �L�V�� �W�L�P�H���F�R�Q�V�X�P�L�Q�J����
especially for new divers and there is a high 
probability that the members of the survey 
team will change with time.

�'�X�U�L�Q�J���W�K�H�������������U�H�J�L�R�Q�D�O���P�R�Q�L�W�R�U�L�Q�J���V�X�U�Y�H�\����
refreshment on Reef Check methodology 
�I�R�U���W�K�H���H�[�S�H�U�L�H�Q�F�H�G���Z�R�U�N���W�H�D�P���P�H�P�E�H�U�V�����D�V��
well as training for the new team members 

was done as on-the-job-training. Appendix 
1 gives details on the level of experience 
of individual team members. This initial 
training was essential to ensure that all 
team members were familiar with the 
�P�H�W�K�R�G�R�O�R�J�\�� �D�Q�G�� �W�K�H�� �L�G�H�Q�W�L�¿�F�D�W�L�R�Q�� �R�I�� �W�K�H��
�G�L�I�I�H�U�H�Q�W���F�D�W�H�J�R�U�L�H�V���R�I���I�D�X�Q�D���D�Q�G���À�R�U�D�����D�Q�G��
�Z�H�U�H�� �W�K�H�U�H�I�R�U�H�� �D�E�O�H�� �W�R�� �F�R�O�O�H�F�W�� �K�L�J�K�� �T�X�D�O�L�W�\��
data. Dive-skill training was included to 
raise the competency level of some of the 
team members.

5.2 LOGISTICS FOR FIELDWORK

The regional monitoring survey of 2008 
was carried out as a cooperative work-
plan between PERSGA and the national 
authorities in charge of environmental 
affairs. The national authorities are: 
�L�Q�� �'�M�L�E�R�X�W�L���� �0�L�Q�L�V�W�q�U�H�� �G�H�� �O�¶�+�D�E�L�W�D�W���� �G�H��
�O�¶�8�U�E�D�Q�L�V�P�H���� �G�H�� �O�¶�(�Q�Y�L�U�R�Q�Q�H�P�H�Q�W�� �H�W�� �G�H��
�O�¶�$�P�p�Q�D�J�H�P�H�Q�W�� �G�X�� �7�H�U�U�L�W�R�L�U�H�� ���0�+�8�(�$�7������
�L�Q�� �(�J�\�S�W���� �0�L�Q�L�V�W�U�\�� �R�I�� �(�Q�Y�L�U�R�Q�P�H�Q�W��
���V�S�H�F�L�¿�F�D�O�O�\�� �(�(�$�$������ �L�Q�� �-�R�U�G�D�Q���� �$�T�D�E�D��
Special Economic Zone Authority 
���$�6�(�=�$������ �L�Q�� �6�D�X�G�L�� �$�U�D�E�L�D���� �3�U�H�V�L�G�H�Q�F�\�� �R�I��
Meteorology and Environment (PME); in 
�6�X�G�D�Q���� �+�L�J�K�H�U�� �&�R�X�Q�F�L�O�� �I�R�U�� �(�Q�Y�L�U�R�Q�P�H�Q�W��
and Natural Resources (HCENR); and in 
�<�H�P�H�Q���� �(�Q�Y�L�U�R�Q�P�H�Q�W�� �3�U�R�W�H�F�W�L�R�Q�� �$�X�W�K�R�U�L�W�\��
(EPA).

The core budget for the logistics of the 
�¿�H�O�G���Z�R�U�N�� �Z�D�V�� �U�D�L�V�H�G�� �E�\�� �3�(�5�6�*�$�� �D�Q�G��
complemented with in-kind participation 
from the national focal authorities in each 
�U�H�V�S�H�F�W�L�Y�H���F�R�X�Q�W�U�\�����,�Q���D�G�G�L�W�L�R�Q�����������Q�D�W�L�R�Q�D�O��
experts (most of them who had previously 
gained training through PERSGA) were 
nominated to cooperate and participate in 
�W�K�H�� �¿�H�O�G���Z�R�U�N�� �L�Q�� �W�K�H�L�U�� �U�H�V�S�H�F�W�L�Y�H�� �F�R�X�Q�W�U�L�H�V��
with the PERSGA core team (Appendix 1).
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5.3 REGIONAL NETWORK OF 
CORAL REEF MONITORING SITES

Coral reef monitoring has been taking 
�S�O�D�F�H�� �Z�L�W�K�L�Q�� �W�K�H�� �5�H�J�L�R�Q���� �E�X�W�� �L�W�� �K�D�V�� �E�H�H�Q��
limited primarily by the available technical 
�H�[�S�H�U�W�L�V�H���D�Q�G���¿�Q�D�Q�F�H�����7�R���H�Q�V�X�U�H���D�S�S�U�R�S�U�L�D�W�H��
regional coverage and representativeness in 
�W�K�H���I�X�W�X�U�H�� �L�W���Z�D�V�� �D�J�U�H�H�G���� �S�U�L�R�U���W�R���W�K�H������������
�V�X�U�Y�H�\�V���� �W�R�� �H�V�W�D�E�O�L�V�K�� �D�� �V�H�W�� �R�I�� �S�H�U�P�D�Q�H�Q�W��
coral reef survey sites to form a regional 
network.

In consultation with all the national team 
members a total of 36 reef sites were 
chosen to form the permanent regional 
monitoring network. The sites were chosen 
using previously discussed criteria such 
�D�V�� �U�H�S�U�H�V�H�Q�W�D�W�L�Y�H�Q�H�V�V���� �H�D�V�H�� �R�I�� �O�R�F�D�W�L�R�Q����
�O�R�J�L�V�W�L�F�V�� �I�R�U�� �U�H���V�X�U�Y�H�\�V���� �V�X�L�W�D�E�L�O�L�W�\�� �I�R�U��
�G�L�Y�L�Q�J���� �Q�D�W�L�R�Q�D�O�� �W�H�D�P�� �F�D�S�D�F�L�W�L�H�V�� �D�Q�G�� �W�K�H��
�Q�H�F�H�V�V�D�U�\���V�L�W�H���F�U�L�W�H�U�L�D���V�S�H�F�L�¿�H�G���L�Q���W�K�H���6�6�0��
(see section on site selection).

The 36 reef sites chosen include: 5 sites in 
�'�M�L�E�R�X�W�L���������V�L�W�H�V���L�Q���(�J�\�S�W���������V�L�W�H�V���L�Q���-�R�U�G�D�Q����
���� �V�L�W�H�V�� �L�Q�� �6�D�X�G�L�� �$�U�D�E�L�D���� ���� �V�L�W�H�V�� �L�Q�� �6�X�G�D�Q����
and 7 sites in Yemen. The coordinates 
and full details of the regional monitoring 
sites (RMS) are given in Appendix 3 and 
locations are shown in Map 2. An attempt 
was made to correlate the length of the 
coastline in each country with the number 
�R�I���V�L�W�H�V���F�K�R�V�H�Q�����H���J�����������V�L�W�H�V���L�Q���-�R�U�G�D�Q���Z�K�L�F�K��
has the shortest coastline and 9 sites in 
Saudi Arabia which has the longest).

It is important to emphasise that these sites 
will be the core sites which should be re-
surveyed throughout long-term future 
monitoring. If there is a chance later to 
�L�Q�F�U�H�D�V�H�� �W�K�H�� �Q�X�P�E�H�U�� �R�I�� �V�L�W�H�V���� �L�W�� �V�K�R�X�O�G��
be done logically in accordance with the 
�S�U�H�V�H�Q�W�H�G���F�U�L�W�H�U�L�D�����F�R�Q�V�L�G�H�U�L�Q�J���W�K�H���Q�D�W�L�R�Q�D�O��
capabilities and appropriate regional 
distribution.

Map 2: Locations 
of the survey sites 
�I�R�U���W�K�H���S�H�U�P�D�Q�H�Q�W��
regional coral reef 
�P�R�Q�L�W�R�U�L�Q�J���Q�H�W�Z�R�U�N��
(indicated by green 
dots). Sites chosen 
and surveyed during 
2008.
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5.4 DATA COLLECTED ACCORDING 
TO COUNTRIES

A) Djibouti

Djibouti has a coastline of 372 km. The 
north coast is generally shallow and sandy 
�Z�L�W�K�� �R�F�F�D�V�L�R�Q�D�O�� �F�R�U�D�O�� �R�X�W�F�U�R�S�V���� �Z�L�W�K�� �J�R�R�G��
�F�R�U�D�O�� �I�R�U�P�D�W�L�R�Q�� �D�U�R�X�Q�G�� �6�H�S�W���)�U�q�U�H�V�� ���6�H�Y�H�Q��
Brothers Islands). The southern coast is 
�V�K�D�O�O�R�Z�� �Z�L�W�K�� �S�R�R�U�O�\�� �G�H�Y�H�O�R�S�H�G�� �F�R�U�D�O�� �U�H�H�I�V����
linked to the cold water upwelling from 
the Indian Ocean. The Gulf of Tadjoura 
harbours a few coral reef formations but it 
suffers from many sources of impact such as 
�P�D�U�L�W�L�P�H�� �W�U�D�Q�V�S�R�U�W���� �S�R�U�W�� �U�H�O�D�W�H�G�� �D�F�W�L�Y�L�W�L�H�V����
and other anthropogenic coastal pressures 
�W�K�D�W���K�D�Y�H���F�D�X�V�H�G���G�H�W�H�U�L�R�U�D�W�L�R�Q���D�Q�G���G�L�I�¿�F�X�O�W�O�\��

for conservation efforts. At the entrance of 
�W�K�H���E�D�\�����0�R�X�F�K�D���D�Q�G���0�D�V�N�D�O�L���,�V�O�D�Q�G�V���K�D�Y�H��
had relatively good reefs which incorporate 
�P�D�Q�\�� �F�R�U�D�O�� �D�Q�G�� �F�R�U�D�O�� �U�H�H�I�� �¿�V�K�� �V�S�H�F�L�H�V�� �D�Q�G��
there are a few popular diving sites. Hence 
�I�R�U���O�R�Q�J���W�H�U�P���P�R�Q�L�W�R�U�L�Q�J���S�X�U�S�R�V�H�V�����W�K�H���U�H�H�I��
�V�L�W�H�V�� �F�K�R�V�H�Q�� �L�Q�� �'�M�L�E�R�X�W�L�� �Z�H�U�H�� �D�W�� �0�R�X�F�K�D����
�0�D�V�N�D�O�L�����D�Q�G���6�H�Y�H�Q���%�U�R�W�K�H�U�V���,�V�O�D�Q�G�V��

Five sites were surveyed in 2008. Appendix 
3 and Map 3 show the locations of these 
sites off the coast of Djibouti. Table 2 gives 
the depths surveyed at each site. Google 
satellite images for the exact site locations 
�D�Q�G���W�K�H���U�H�H�I���S�U�R�¿�O�H���I�R�U���H�D�F�K���V�X�U�Y�H�\���V�L�W�H���D�U�H��
given in Appendix 4.

Map 3: The locations of the reef sites in Djibouti indicated by red circles.
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Appendix 10 presents the data collected 
from Djiboutian reef sites in more detail. 
This data includes: substrate percentage 
cover and averages; invertebrate abundances 
�D�Q�G���D�Y�H�U�D�J�H�V�����¿�V�K���D�E�X�Q�G�D�Q�F�H���D�Q�G���D�Y�H�U�D�J�H�V����
and the physical conditions and levels of 
impact.

B) Egypt

�(�J�\�S�W�� �K�D�V�� �P�R�U�H�� �W�K�D�Q�� ������������ �N�P�� �R�I�� �G�L�Y�H�U�V�H��
coral reef habitats along the western Red Sea 
�F�R�D�V�W���D�Q�G���L�Q���W�K�H���*�X�O�I�V���R�I���6�X�H�]���D�Q�G���$�T�D�E�D����
The Egyptian Red Sea coast harbours many 
international diving destinations famous for 
�W�K�H�L�U�� �X�Q�L�T�X�H�� �D�Q�G�� �G�L�Y�H�U�V�H�� �P�D�U�L�Q�H�� �K�D�E�L�W�D�W�V����
�7�K�H�U�H�I�R�U�H�����W�R�X�U�L�V�W���D�F�W�L�Y�L�W�L�H�V���K�D�Y�H���O�H�G���W�R���Y�H�U�\��
high human pressure on marine life along 
the Egyptian side of the Red Sea. The reefs 

are under stress from a number of activities 
�L�Q�F�O�X�G�L�Q�J�� �U�H�F�U�H�D�W�L�R�Q�D�O�� �6�&�8�%�$�� �G�L�Y�L�Q�J���� �R�L�O��
�V�S�L�O�O�V�����O�D�Q�G���U�H�F�O�D�P�D�W�L�R�Q���D�Q�G���V�H�G�L�P�H�Q�W�D�W�L�R�Q����
Egyptian authorities have enacted a number 
of laws and presidential decrees through 
which coral reefs receive direct or indirect 
protection.

Eight sites were surveyed in 2008 to represent 
the Egyptian reefs; 3 reef sites in the Gulf 
�R�I�� �$�T�D�E�D�� �D�Q�G�� ���� �V�L�W�H�V�� �R�Q�� �W�K�H�� �Q�R�U�W�K�H�U�Q�� �D�Q�G��
central Egyptian Red Sea reefs (Appendix 
3). Table 3 gives the depths surveyed at each 
site. Google satellite images show the exact 
site locations and are given in Appendix 5 
�W�R�J�H�W�K�H�U�� �Z�L�W�K�� �W�K�H�� �U�H�H�I�� �S�U�R�¿�O�H�� �I�R�U�� �H�D�F�K�� �V�L�W�H����
Map 4 presents the locations of these sites 
along the Egyptian Red Sea coast.

Table 2: The depths surveyed at each reef site in Djibouti.

Country City / Island �6�L�W�H���1�D�P�H �����P���'�H�S�W�K �������P���'�H�S�W�K

Djibouti

Maskali Island Light house Done Done

Maskali Island Canyon Done Done

Moucha Islands Grand Recif (Great Reef) - Done

7-Brothers Islands Grande Ile Done -

7-Brothers Islands �,�O�H���G�H���O�¶�(�V�W - Done

Table 3: The depths surveyed at each site in Egypt.

Country City / Island �6�L�W�H���1�D�P�H �����P���'�H�S�W�K �������P���'�H�S�W�K

Egypt

Nuweiba Ras Shetan Done -

Dahab Island Done -

Sharm El-Sheikh Ras Nosrani Done Done

Sharm El-Sheikh Ras Mohammed Done Done

Hurghada Gotta Abu Ramada Done Done

Safaga Ras Abou Soma Done Done

�4�X�V�L�H�U Marsa Wizr Done Done

Marsa Alam �0�D�U�V�D���6�K�D�T�U�D�DDone Done



33THE STATUS OF CORAL REEFS IN 
THE RED SEA AND GULF OF ADEN: 2009

Appendix 10 presents the data collected 
from Egyptian reef sites in more detail. This 
data includes: substrate percentage cover 
and averages; invertebrate abundances and 
�D�Y�H�U�D�J�H�V���� �¿�V�K�� �D�E�X�Q�G�D�Q�F�H�� �D�Q�G�� �D�Y�H�U�D�J�H�V����
and the physical conditions and levels of 
impact.

C) Jordan

The Jordanian coastline extends appro-
ximately 27 km along the north eastern 
�U�H�D�F�K�H�V���R�I���W�K�H���*�X�O�I���R�I���$�T�D�E�D�����$�S�S�U�R�[�L�P�D�W�H�O�\��
30% of the coast is used for the port. A 
fringing reef borders up to 50% of the coast 
and supports a high diversity of coral and 
associated fauna. The very northern part 
of the coastline is occupied by tourism 

�G�H�Y�H�O�R�S�P�H�Q�W���� �Z�K�L�O�H�� �W�K�H�� �F�H�Q�W�U�D�O�� �S�D�U�W�� �L�V��
occupied with marina and port activities. 
The southern part of the coast is the only 
�S�D�U�W�� �S�U�R�W�H�F�W�H�G���� �W�K�U�R�X�J�K�� �W�K�H�� �$�T�D�E�D�� �0�D�U�L�Q�H��
Park where fringing reefs occur and almost 
�����±���������R�I���$�T�D�E�D���F�L�W�\���U�H�F�U�H�D�W�L�R�Q�D�O���D�F�W�L�Y�L�W�L�H�V��
take place.

�$�F�F�R�U�G�L�Q�J�O�\�����L�W���Z�D�V���Q�H�F�H�V�V�D�U�\���W�R���D�O�O�R�F�D�W�H���W�K�H��
�P�R�Q�L�W�R�U�L�Q�J���V�L�W�H�V���L�Q���W�K�H���Y�L�F�L�Q�L�W�\���R�I���W�K�H���$�T�D�E�D��
Marine Park. Three sites were surveyed 
in 2008 to represent the Jordanian reefs 
(Appendix 3). Map 5 shows the locations 
�R�I���W�K�H�V�H���V�L�W�H�V���R�Q���W�K�H���$�T�D�E�D���F�R�D�V�W���D�Q�G���7�D�E�O�H��
4 gives the depths surveyed at each site. 
Google satellite images for the exact site 
locations are given in Appendix 6 as well as 
�W�K�H���U�H�H�I���S�U�R�¿�O�H���I�R�U���H�D�F�K���V�L�W�H��

Map 4: The locations 
of the reef sites in 
Egypt indicated by red 
circles.
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Appendix 10 presents the data collected 
from Jordanian reef sites in more detail. 
This data includes: substrate percentage 
cover and averages; invertebrate abundances 
�D�Q�G���D�Y�H�U�D�J�H�V�����¿�V�K���D�E�X�Q�G�D�Q�F�H���D�Q�G���D�Y�H�U�D�J�H�V����
and the physical conditions and levels of 
impact.

D) Saudi Arabia

�6�D�X�G�L�� �$�U�D�E�L�D�¶�V�� �5�H�G�� �6�H�D�� �F�R�D�V�W�O�L�Q�H�� �H�[�W�H�Q�G�V��
�D�S�S�U�R�[�L�P�D�W�H�O�\�� ������������ �N�P���� �Z�L�W�K�� �V�R�P�H�� �D�U�H�D�V��
suffering severe impacts from human 
development. Coral reefs are found fringing 
most of the Saudi Arabian Red Sea coastline 

Table 4: The depths surveyed at each site in Jordan.

Country City / Island �6�L�W�H���1�D�P�H �����P���'�H�S�W�K �������P���'�H�S�W�K

Jordan �$�T�D�E�D

First Bay Done Done

Japanese Garden Done Done

�$�T�X�D�U�L�X�P Done Done

Map 5: The locations of 
the reef sites in Jordan 
indicated by the red 
circle.
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Table 5: The depths surveyed at each site on the Saudi Arabian Red Sea.

Country City / Island �6�L�W�H���1�D�P�H �����P���'�H�S�W�K �������P���'�H�S�W�K

Saudi Arabia

�+�D�T�O --------------- Done Done

�0�D�T�Q�D --------------- Done Done

Duba --------------- Done Done

Umm Lajj --------------- Done -

Mastura --------------- Done Done

Jeddah Cournish Done Done

Al Lith --------------- Done Done

Assir Hali Done -

Farasan Zfaf Done Done

Map 6: The locations of 
the reef sites in Saudi 
Arabia indicated by red 
circles.
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Map 7: The 
locations of the 
reef sites in Sudan 
indicated by red 
circles.

�D�Q�G���R�I�I�V�K�R�U�H���L�V�O�D�Q�G�V�����D�Q�G���D�U�H���J�H�Q�H�U�D�O�O�\���L�Q���D��
good condition with the exception of those 
near the major cities of Jeddah and Yanbu.

�7�K�H���O�R�Q�J���6�D�X�G�L���F�R�D�V�W�O�L�Q�H���L�V���G�L�I�¿�F�X�O�W���W�R���V�X�U�Y�H�\��
intensively; therefore a suitable number of 
reef sites were chosen to become the long-
term monitoring sites for Saudi Arabian Red 
Sea reefs. There are 9 sites: 2 on the Gulf 
�R�I�� �$�T�D�E�D�� �U�H�H�I�V�� �D�Q�G�� ���� �R�Q�� �W�K�H�� �Q�R�U�W�K�H�U�Q�� �D�Q�G��
central Red Sea reefs (Appendix 3). Map 
6 shows the locations of the sites along the 
Red Sea coast and Table 5 gives the depths 
surveyed at each site. Google satellite 
�L�P�D�J�H�V���I�R�U���W�K�H���H�[�D�F�W���V�L�W�H���O�R�F�D�W�L�R�Q�V���� �D�V���Z�H�O�O��
�D�V�� �W�K�H�� �U�H�H�I�� �S�U�R�¿�O�H�� �D�W���H�D�F�K�� �V�L�W�H�� �D�U�H�� �J�L�Y�H�Q�� �L�Q��
Appendix 7.

Appendix 10 presents the data collected from 
Saudi Arabian reef sites in more detail. This 
data includes: substrate percentage cover 
and averages; invertebrate abundances and 
�D�Y�H�U�D�J�H�V���� �¿�V�K�� �D�E�X�Q�G�D�Q�F�H�� �D�Q�G�� �D�Y�H�U�D�J�H�V����
and the physical conditions and levels of 
impact.

E) Sudan

The Sudanese Red Sea coast is approximately 
���������N�P���O�R�Q�J���L�Q�F�O�X�V�L�Y�H���R�I���E�D�\�V���D�Q�G���V�K�D�U�P�V����
and encompasses three primary coral reef 
�I�R�U�P�D�W�L�R�Q�V���� �E�D�U�U�L�H�U�� �U�H�H�I�V���� �I�U�L�Q�J�L�Q�J�� �U�H�H�I�V����
and an atoll (Sanganeb Atoll).
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Table 6: The depths surveyed at each site in Sudan.

Country City / Island �6�L�W�H���1�D�P�H �����P���'�H�S�W�K �������P���'�H�S�W�K

Sudan

�2�¶�6�H�L�I --------------- Done Done

Arkiyai --------------- Done Done

Port-Sudan Abou Hashish Done Done

Suakin --------------- Done Done

Four sites were surveyed in 2008 to 
represent the Sudanese reefs (Appendix 3). 
Map 7 shows the locations of these sites and 
Table 6 gives the depths surveyed at each 
site. Google satellite images for the exact 
site locations are given in Appendix 8 as 
�Z�H�O�O���D�V���W�K�H���U�H�H�I���S�U�R�¿�O�H���D�W���H�D�F�K���V�L�W�H��

Appendix 10 presents the data collected 
from Sudanese reef sites in more detail. This 
data includes: substrate percentage cover 
and averages; invertebrate abundances and 
�D�Y�H�U�D�J�H�V���� �¿�V�K�� �D�E�X�Q�G�D�Q�F�H�� �D�Q�G�� �D�Y�H�U�D�J�H�V����
and the physical conditions and levels of 
impact.

F) �<�H�P�H�Q

The Republic of Yemen lies in the south-
�Z�H�V�W�H�U�Q�� �F�R�U�Q�H�U�� �R�I�� �W�K�H�� �$�U�D�E�L�D�Q�� �3�H�Q�L�Q�V�X�O�D����
and includes the Socotra Archipelago. The 
�F�R�D�V�W�O�L�Q�H�� �L�V�� �D�E�R�X�W�� ������������ �N�P�� �O�R�Q�J���� �U�R�X�J�K�O�\��
one third of which is in the Red Sea and the 
remaining two thirds in the Gulf of Aden. 
�,�Q���W�K�H���5�H�G���6�H�D�����<�H�P�H�Q�L���U�H�H�I�V���D�U�H���I�R�X�Q�G���D�V��
interrupted fringing reefs along the coast 
while good healthy reefs surround the many 
offshore islands. In the Gulf of Aden few 
reefs are found along the coast except around 
the islands in the north east in the Belhaf 
�%�L�U���$�O�L���D�U�H�D�����D�Q�G���D�W���0�D�N�K�U�R�T�D���,�V�O�D�Q�G��

�0�D�S���������7�K�H���O�R�F�D�W�L�R�Q�V���R�I���W�K�H���V�X�U�Y�H�\���V�L�W�H�V���L�Q���<�H�P�H�Q���L�Q�G�L�F�D�W�H�G���E�\���U�H�G���F�L�U�F�O�H�V��
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The sandy bottom habitats around most 
of the Yemeni Gulf of Aden coast were 
�L�Q�Y�H�V�W�L�J�D�W�H�G�� �D�Q�G�� �R�Q�H�� �V�L�W�H�� �L�V�� �L�Q�F�O�X�G�H�G���� �L���H����
�6�K�D�T�U�D�D�� �F�R�D�V�W�D�O�� �V�L�W�H���� �6�L�[�� �U�H�H�I�� �V�L�W�H�V�� �Z�H�U�H��
selected to represent Yemeni reefs. One 
site is on the Socotra Archipelago (Roosh-
�+�D�O�D�K������ �W�Z�R�� �V�L�W�H�V�� �L�Q�� �W�K�H�� �*�X�O�I�� �R�I�� �$�G�H�Q��
���0�D�F�U�R�T�K�D�� �,�V�O�D�Q�G�� �D�Q�G�� �6�L�N�K�D�� �,�V�O�D�Q�G���� �D�Q�G��
�W�K�U�H�H�� �V�L�W�H�V�� �L�Q�� �W�K�H�� �5�H�G�� �6�H�D�� ���7�L�T�I�D�V�K�� �,�V�O�D�Q�G����
�6�K�D�O�D�W�H�P�� �,�V�O�D�Q�G�� �D�Q�G�� �0�\�\�X�Q�� �,�V�O�D�Q�G������ �V�H�H��
Appendix 3. For long-term monitoring 
purposes all the sites for the survey were 
chosen at offshore islands because of the 
�L�Q�W�H�Q�V�H�� �K�X�P�D�Q�� �S�U�H�V�V�X�U�H���� �O�D�F�N�� �R�I�� �I�U�L�Q�J�L�Q�J��
�U�H�H�I�V���� �D�Q�G�� �W�K�H�� �Z�H�D�N�� �S�U�R�W�H�F�W�L�R�Q�� �S�U�D�F�W�L�F�H�V�� �D�W��
mainland coastal sites. Map 8 shows the 
�O�R�F�D�W�L�R�Q�V���R�I���W�K�H���V�L�W�H�V���D�O�R�Q�J���W�K�H���<�H�P�H�Q�L���F�R�D�V�W����
and Table 7 gives the depths surveyed at 
each site. Google satellite images showing 
�W�K�H���H�[�D�F�W���V�L�W�H���O�R�F�D�W�L�R�Q�V�����D�Q�G���W�K�H���U�H�H�I���S�U�R�¿�O�H��
�D�W���H�D�F�K���V�L�W�H�����D�U�H���J�L�Y�H�Q���L�Q���$�S�S�H�Q�G�L�[������

Appendix 10 presents the data collected 
from Yemeni reef sites in more detail. This 
data includes: substrate percentage cover 
and averages; invertebrate abundances and 
�D�Y�H�U�D�J�H�V���� �¿�V�K�� �D�E�X�Q�G�D�Q�F�H�� �D�Q�G�� �D�Y�H�U�D�J�H�V����
and the physical conditions and levels of 
impact.

5.5 SPATIAL AND TEMPORAL 
ENVIRONMENTAL CHANGES

In order to detect spatial differences within 
�W�K�H�� �5�6�*�$�� �U�H�J�L�R�Q���� �W�K�H�� �G�D�W�D�� �I�U�R�P�� �W�K�H�� ����������

�V�X�U�Y�H�\�� �Z�H�U�H�� �F�R�P�S�L�O�H�G���� �D�Q�D�O�\�V�H�G�� �D�Q�G��
compared between the different countries 
���$�S�S�H�Q�G�L�[�������������7�R���G�H�W�H�F�W���W�H�P�S�R�U�D�O���F�K�D�Q�J�H�V����
two sets of data were used—the 2002 
survey data and the 2008 survey data. 
The data set gathered during the previous 
regional survey (2002) was reviewed and 
standardised to make it comparable with 
the 2008 data set. This step was essential as 
the data sheet of Reef Check (as the adopted 
monitoring methodology by PERSGA) 
�Z�D�V�� �P�R�G�L�¿�H�G�� �L�Q�� ���������� �Z�L�W�K�� �V�R�P�H�� �L�Q�G�L�F�D�W�R�U��
species changing and methods of data 
�D�Q�D�O�\�V�L�V�� �D�Q�G�� �L�Q�W�H�U�S�U�H�W�D�W�L�R�Q�� �P�R�G�L�¿�H�G���� �7�K�H��
adjusted 2002 survey data which were used 
for this comparison are given in Appendix 
11. Furthermore and for the purpose of 

�7�D�E�O�H���������7�K�H���G�H�S�W�K�V���V�X�U�Y�H�\�H�G���D�W���H�D�F�K���V�L�W�H���L�Q���<�H�P�H�Q��

Country City / Island Site Name 5 m Depth 10 m Depth

Yemen

�7�L�T�I�D�V�K���,�V�O�D�Q�G--------------- Done Done

Shalatem Island -------------- Done Done

Myyun Island -------------- Done Done

�6�K�D�T�U�D�D���F�R�D�V�W-------------- Done -

Sikha Island -------------- Done Done

�0�D�F�U�R�T�K�D���,�V�O�D�Q�G-------------- Done -

Socotra Island Roosh-Halah Done Done

�7�D�E�O�H���������7�K�H���Q�X�P�E�H�U���R�I���V�L�W�H�V���V�X�U�Y�H�\�H�G 
in the 2002 and 2008 regional surveys.

Countries 2002 Survey 2008 Survey

Djibouti 7 5

Egypt 13 8

Jordan 3 3

Saudi Arabia 18 9

Sudan 6 4

Yemen 5 7

TOTAL 52 36



39THE STATUS OF CORAL REEFS IN 
THE RED SEA AND GULF OF ADEN: 2009

�F�R�P�S�D�U�L�V�R�Q�V�����G�D�W�D���I�U�R�P���D�O�O���U�H�V�S�H�F�W�L�Y�H���G�H�S�W�K�V��
and sites in each country were compiled to 
calculate means and standard deviations 
(±SD).

�7�K�H�U�H���Z�H�U�H���������V�L�W�H�V���V�X�U�Y�H�\�H�G���G�X�U�L�Q�J��������������
and 36 sites surveyed during 2008. Country 
sites were grouped together to detect the 
spatial and temporal changes in the marine 
environment. Table 8 presents the number 
of sites surveyed.

There are wide differences in the numbers 
�R�I���V�L�W�H�V���V�X�U�Y�H�\�H�G���L�Q���V�R�P�H���F�R�X�Q�W�U�L�H�V�����Q�R�W�D�E�O�\��
Egypt and Saudi Arabia. The reduction in 
the number of sites is due to the approach 
�W�D�N�H�Q�� �I�R�U�� �W�K�H�� ���������� �V�X�U�Y�H�\���� �Z�K�H�U�H�� �W�K�H��
number and location of sites chosen was 
based on the sustainability of long-term 
�P�R�Q�L�W�R�U�L�Q�J�� �O�R�J�L�V�W�L�F�V���� �,�Q�� �D�G�G�L�W�L�R�Q���� �V�R�P�H�� �R�I��
the sites surveyed in 2008 differed from 
those used during 2002 for the same reason. 
A list comparing the sites surveyed during 
2002 and 2008 is given in Appendix 12. 
The largest change in the location of the 
�V�L�W�H�V���V�X�U�Y�H�\�H�G���W�R�R�N���S�O�D�F�H���L�Q���'�M�L�E�R�X�W�L�����Z�K�H�U�H��
most of the sites surveyed during 2002 
�Z�H�U�H�� �L�Q�V�L�G�H�� �7�D�G�M�R�X�U�D�� �%�D�\���� �Z�K�L�O�H�� �W�K�H�� �V�L�W�H�V��
surveyed in 2008 were along the reefs off 
the Djiboutian coast outside the Bay. The 
decision to avoid surveying sites within 
Tadjoura Bay was taken in consultation 
with national team members and is due to 
the rapid coastal development taking place 
�L�Q�V�L�G�H�� �W�K�H�� �%�D�\���� �8�Q�I�R�U�W�X�Q�D�W�H�O�\���� �W�K�L�V�� �F�R�D�V�W�D�O��
development accompanied with lack of 
conservation measures has made rapid 
changes to the marine environment which 
will reduce the effectiveness of long-term 
monitoring in this location.

The Reef Check methodology is designed to 
provide data that indicates changes taking 
place on coral reefs that are primarily due 
to human impacts. Data interpretation will 
�G�H�D�O�� �Z�L�W�K�� �W�K�H�� �L�Q�G�L�F�D�W�R�U�V�� �R�I���� �R�Y�H�U�¿�V�K�L�Q�J����
�F�X�U�L�R�� �W�U�D�G�H���� �G�L�Y�L�Q�J�� �D�Q�G�� �V�Q�R�U�N�H�O�O�L�Q�J���� �E�R�D�W��
�D�Q�F�K�R�U�L�Q�J���� �Q�X�W�U�L�H�Q�W�� �S�R�O�O�X�W�L�R�Q���� �D�T�X�D�U�L�X�P��
�¿�V�K���F�R�O�O�H�F�W�L�Q�J�����D�V���Z�H�O�O���D�V���H�Y�L�G�H�Q�F�H���R�I���F�R�U�D�O��
�E�O�H�D�F�K�L�Q�J�����F�R�U�D�O���G�H�J�U�D�G�D�W�L�R�Q�����D�Q�G���F�U�R�Z�Q���R�I��
�W�K�R�U�Q�V���V�W�D�U�¿�V�K���R�X�W�E�U�H�D�N�V��

A one-way ANOVA test was performed 

for the abundance/coverage of each 
indicator using data compiled for the 
�G�L�I�I�H�U�H�Q�W���F�R�X�Q�W�U�L�H�V�����W�R���G�H�W�H�F�W���D�Q�\���U�H�J�L�R�Q�D�O�O�\��
�V�L�J�Q�L�¿�F�D�Q�W�� �G�L�I�I�H�U�H�Q�F�H�V�� ���S�� � �� ������������ �E�H�W�Z�H�H�Q��
the data of 2002 and 2008. Recognizing 
�W�H�P�S�R�U�D�O���F�K�D�Q�J�H�V�����H�L�W�K�H�U���L�Q���W�K�H���5�H�J�L�R�Q���D�V���D��
�Z�K�R�O�H���R�U���I�R�U���H�D�F�K���F�R�X�Q�W�U�\���L�Q�G�L�Y�L�G�X�D�O�O�\�����F�D�Q��
assist PERSGA and the national authorities 
to evaluate the effectiveness of their 
environmental protection activities and 
potentially demonstrate the need for further 
conservation measures.

�+�R�Z�H�Y�H�U�����D�W���W�K�L�V���V�W�D�J�H�����D�Q���D�Q�D�O�\�V�L�V���W�R���G�H�W�H�F�W��
�V�L�J�Q�L�¿�F�D�Q�W���G�L�I�I�H�U�H�Q�F�H�V���R�Y�H�U���W�L�P�H���Z�L�W�K�L�Q���H�D�F�K��
country using a one-way ANOVA test is not 
possible due to the differences in the number 
and locations of the surveyed sites during 
the 2002 and 2008 surveys. This situation 
will change if all the sites surveyed in 2008 
are used for future monitoring—one of the 
objectives of a permanent regional set of 
coral reef monitoring sites.

In the next section a rationale is given 
�I�R�U�� �W�K�H�� �F�K�R�L�F�H�� �R�I�� �H�D�F�K�� �L�Q�G�L�F�D�W�R�U���� �I�R�O�O�R�Z�H�G��
by a presentation of the results and their 
interpretation. A comparison with similar 
�G�D�W�D���I�R�U���W�K�H���,�Q�G�R���3�D�F�L�¿�F���U�H�J�L�R�Q���L�V���S�U�H�V�H�Q�W�H�G��
�Z�K�H�Q�H�Y�H�U���D�Y�D�L�O�D�E�O�H�����W�D�N�H�Q���I�U�R�P���5�H�H�I���&�K�H�F�N��
annual reports.

�$�����%�X�W�W�H�U�À�\�¿�V�K

�%�X�W�W�H�U�À�\�¿�V�K�� �R�I�� �W�K�H�� �I�D�P�L�O�\�� �&�K�D�H�W�R�G�R�Q�W�L�G�D�H��
were selected as indicators of the ornamental 
�¿�V�K���W�U�D�G�H���D�W���W�K�H���J�O�R�E�D�O���V�F�D�O�H�����D�Q�G���D�V���L�Q�G�L�F�D�W�R�U�V��
�R�I���R�Y�H�U�¿�V�K�L�Q�J���E�\���O�R�F�D�O���F�R�D�V�W�D�O���¿�V�K�H�U�P�H�Q���L�Q��
�W�K�H�� �5�6�*�$�� �U�H�J�L�R�Q���� �7�K�H�V�H�� �¿�V�K�� �V�S�H�F�L�H�V�� �D�U�H��
�F�D�X�J�K�W�� �L�Q�� �W�K�H�� �Q�H�W�V�� �R�I�� �O�R�F�D�O�� �¿�V�K�H�U�P�H�Q�� �Q�R�W��
for their value but as by-catch along with 



40 THE STATUS OF CORAL REEFS IN 
THE RED SEA AND GULF OF ADEN: 2009

�F�R�P�P�H�U�F�L�D�O���¿�V�K���V�S�H�F�L�H�V���I�U�R�P���W�K�H���U�H�H�I�����D�Q�G��
are discarded.

During the two monitoring surveys 2002 
�D�Q�G���������������E�X�W�W�H�U�À�\�¿�V�K���Z�H�U�H���U�H�F�R�U�G�H�G���D�W���D�O�O��
�W�K�H���U�H�H�I�V���V�X�U�Y�H�\�H�G�����Z�L�W�K���D���V�O�L�J�K�W���L�Q�F�U�H�D�V�H���L�Q��
the mean abundance for the whole Region 
�G�X�U�L�Q�J�� ���������� ���D�Y�H�U�D�J�H���� �������� �“�� �������� �E�X�W�W�H�U�À�\��
�¿�V�K���������� �P2 reef) over 2002 (average: 6.1 
�“�� �������� �E�X�W�W�H�U�À�\�� �¿�V�K���������� �P2 reef). Temporal 
comparison within each country revealed 
similar patterns of abundance in 2002 and 
���������� ���)�L�J�X�U�H�� �������� �H�[�F�H�S�W�� �I�R�U�� �6�D�X�G�L�� �$�U�D�E�L�D����
Data from Jordan was missing for the 2002 
survey.

Abundance data recorded in both the 2002 
and 2008 surveys were lower for the RSGA 
region than results recorded for the Indo-
�3�D�F�L�¿�F�� �U�H�J�L�R�Q�� �G�X�U�L�Q�J�� �������������������� ������������ �“��
�����������E�X�W�W�H�U�À�\�¿�V�K�����������P2 reef; Hodgson and 

�/�L�H�E�H�O�H�U���� �������������� �D�Q�G�� �I�R�U�� �,�Q�G�R�Q�H�V�L�D�Q�� �U�H�H�I�V��
during 1997-2006 (minimum average of 
������ �E�X�W�W�H�U�À�\�¿�V�K�����������P2�� �U�H�H�I���� �+�D�E�L�E�L�� �H�W�� �D�O������
2007).

B) �+�D�H�P�X�O�L�G�D�H�����V�Z�H�H�W�O�L�S�V��

�7�K�L�V���¿�V�K���V�S�H�F�L�H�V���L�V���F�K�R�V�H�Q���D�V���D�Q���L�Q�G�L�F�D�W�R�U���R�I��
�U�H�H�I���K�H�D�O�W�K���E�H�F�D�X�V�H���L�W���L�V���D���S�R�S�X�O�D�U���I�R�R�G���¿�V�K����

�W�D�U�J�H�W�H�G���E�\���O�L�Q�H���¿�V�K�L�Q�J���D�Q�G���V�S�H�D�U���¿�V�K�L�Q�J��

Similar abundance of sweetlips was 
recorded for the whole Region in 2002 (2.13 
�“�� ���������� �¿�V�K�����������P2 reef) and in 2008 (2.11 
�“�������������¿�V�K�����������P2 reef). Temporal changes 
�Z�L�W�K�L�Q�� �H�D�F�K�� �F�R�X�Q�W�U�\�� �Z�H�U�H�� �O�R�Z�� ���)�L�J�X�U�H�� ��������
except data from Djibouti which shows 
�K�L�J�K�H�U���D�E�X�Q�G�D�Q�F�H���L�Q�������������W�K�D�Q���L�Q���������������D�Q�G��
Yemen which showed the opposite trend. In 
�'�M�L�E�R�X�W�L�����W�K�L�V���G�L�I�I�H�U�H�Q�F�H���P�L�J�K�W���E�H���G�X�H���W�R���W�K�H��
change in the sites surveyed. At the 2008 
survey sites outside Tadjoura Bay the reefs 
are in a better condition than those inside 
the Bay.

Abundance levels of sweetlips during 
2002 and 2008 were found to be higher in 
the RSGA region than those recorded by 
Hodgson and Liebeler (2002) for the Indo-
�3�D�F�L�¿�F�� �U�H�J�L�R�Q�� �G�X�U�L�Q�J�� �������������������� ���D�Y�H�U�D�J�H��
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�������� �¿�V�K�����������P2 �U�H�H�I������ �E�X�W�� �O�R�Z�H�U�� �W�K�D�Q�� �W�K�H��
recorded abundance for Indonesian reefs 
given by Habibi et al. ( 2007) for the period 
�����������������������D�Y�H�U�D�J�H���R�I�������¿�V�K�����������P2 reef).

C) Grouper

Grouper of any species with a length 
greater than 30 cm were selected to serve 
�D�V���D�Q���L�Q�G�L�F�D�W�R�U���I�R�U���R�Y�H�U�¿�V�K�L�Q�J���R�I���D�O�O���W�\�S�H�V����
�*�U�R�X�S�H�U�� �D�U�H�� �V�R�P�H�� �R�I�� �W�K�H�� �H�D�V�L�H�V�W�� �¿�V�K�� �I�R�U��
divers to spear because of their size and 
territorial habits. Grouper also aggregate 
�G�X�U�L�Q�J���V�S�D�Z�Q�L�Q�J���� �P�D�N�L�Q�J���W�K�H�P���Y�X�O�Q�H�U�D�E�O�H��
�W�R���P�D�Q�\���I�R�U�P�V���R�I���¿�V�K�L�Q�J�����*�U�R�X�S�H�U���D�U�H���¿�V�K�H�G��
�X�V�L�Q�J���V�S�H�D�U�V�����Q�H�W�V�����K�R�R�N���D�Q�G���O�L�Q�H�����7�K�H���O�D�W�W�H�U��
�L�V�� �W�K�H�� �P�R�V�W�� �S�R�S�X�O�D�U�� �¿�V�K�L�Q�J�� �P�H�W�K�R�G�� �X�V�H�G��
�E�\�� �O�R�F�D�O���D�Q�G���V�S�R�U�W���¿�V�K�H�U�P�H�Q�� �L�Q���W�K�H���5�6�*�$��
region. Grouper larger than 30 cm are a 
�Y�H�U�\�� �X�V�H�I�X�O�� �L�Q�G�L�F�D�W�R�U�� �R�I�� �¿�V�K�L�Q�J�� �S�U�H�V�V�X�U�H��

because they are one of the higher priced 
�I�R�R�G���¿�V�K���D�Q�G���P�R�V�W���H�D�V�L�O�\���¿�V�K�H�G���R�X�W���G�X�H���W�R��
their reproductive traits. Grouper may take 
several years to reach sexual maturity and 
typically change sex. Fisheries that remove 
large individuals can easily wipe out all 
�V�H�[�X�D�O�O�\���P�D�W�X�U�H���¿�V�K��

Abundance of groupers for the whole Region 
was slightly higher in 2002 (0.77 ± 0.37 
�¿�V�K�����������P2 reef) than in 2008 (0.71 ± 0.24 
�¿�V�K�����������P2 reef). Temporal changes within 
�H�D�F�K�� �F�R�X�Q�W�U�\�� �Z�H�U�H�� �O�R�Z�� ���)�L�J�X�U�H�� �������� �Z�L�W�K��
the highest grouper abundance recorded 
in Saudi Arabia (KSA). This could be due 
to the large areas of coastal reefs with low 
�F�R�D�V�W�D�O�� �S�R�S�X�O�D�W�L�R�Q�V���� �0�R�V�W�� �¿�V�K�L�Q�J�� �H�I�I�R�U�W��
takes place close to urban areas such as 
Jeddah and Farasan. This leaves reefs over 
large areas of Saudi Arabia with low impact 
�I�U�R�P���O�R�F�D�O���D�Q�G���V�S�R�U�W���¿�V�K�H�U�P�H�Q�����W�K�H���S�U�L�P�D�U�\��
source of pressure on grouper numbers.

Abundances of grouper in the RSGA 
region recorded during the 2002 and 2008 
surveys were higher than those recorded 
�I�R�U�� �W�K�H�� �,�Q�G�R���3�D�F�L�¿�F�� �U�H�J�L�R�Q�� �1�2�7�� �L�Q�F�O�X�G�L�Q�J��
the Red Sea during 1997-2001 (average 
���������� �“�� ���������� �¿�V�K�����������P2 reef; Hodgson and 
�/�L�H�E�H�O�H�U�������������������E�X�W���O�R�Z�H�U���W�K�D�Q���W�K�H���U�H�F�R�U�G�H�G��
abundance from Red Sea reefs for the same 
�S�H�U�L�R�G�����D�Y�H�U�D�J�H���������������“�����������¿�V�K�����������P2 reef; 

�)�L�J�X�U�H���������0�H�D�Q���D�E�X�Q�G�D�Q�F�H���R�I���+�D�H�P�X�O�L�G�D�H���S�H�U�����������P2 recorded at each country 
during the 2002 and 2008 surveys; bars represent standard deviations.
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�+�R�G�J�V�R�Q�� �D�Q�G�� �/�L�H�E�H�O�H�U���� �������������� �D�Q�G�� �O�R�Z�H�U��
than recorded from Indonesian reefs during 
�������������������� ���D�Y�H�U�D�J�H�� ���� �¿�V�K�����������P2 reef; 
�+�D�E�L�E�L���H�W���D�O������������������

D) Snapper

Snapper were selected as a reef health 
indicator because of their importance as a 
�I�R�R�G���¿�V�K���W�K�D�W���L�V���¿�V�K�H�G���E�\���Q�H�W�V���I�U�R�P���W�K�H���D�U�H�D��
close to reefs.
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Average snapper abundance for the whole 
Region showed a sharp decrease in 2008 
������������ �“�� ������������ �¿�V�K�����������P2 reef) from 2002 
���������������“���������������¿�V�K�����������P2 reef). Comparison 
of temporal abundances within each 
country (Figure 4) showed that Yemeni 
snappers decreased dramatically in the 2008 
�V�X�U�Y�H�\���D�Q�G���W�K�L�V���P�L�J�K�W���U�H�À�H�F�W���W�K�H���L�P�S�D�F�W���R�I��
�R�Y�H�U�¿�V�K�L�Q�J���R�Q���W�K�H���U�H�H�I�V��

Snappers in the RSGA region showed much 
higher abundances during 2002 and 2008 
surveys than were recorded for the Indo-
�3�D�F�L�¿�F�� �U�H�J�L�R�Q�� �G�X�U�L�Q�J�� �������������������� ���D�Y�H�U�D�J�H��
�������� �“�� �������� �¿�V�K�����������P2 reef; Hodgson and 
�/�L�H�E�H�O�H�U���� �������������� �D�V�� �Z�H�O�O�� �D�V�� �I�R�U�� �,�Q�G�R�Q�H�V�L�D�Q��
�U�H�H�I�V�� �G�X�U�L�Q�J�� �������������������� ���D�Y�H�U�D�J�H�� ���� �¿�V�K��
100 m2 �U�H�H�I�����+�D�E�L�E�L���H�W���D�O���������������������7�K�H���V�K�D�U�S��
decline in the abundance of snapper in 2008 
�R�Y�H�U�� �O�H�Y�H�O�V�� �I�R�X�Q�G�� �L�Q�� ���������� �P�L�J�K�W�� �U�H�À�H�F�W�� �D�Q��
�L�Q�F�U�H�D�V�H�� �L�Q�� �¿�V�K�L�Q�J�� �S�U�H�V�V�X�U�H���� �H�V�S�H�F�L�D�O�O�\��
�¿�V�K�L�Q�J�� �E�\�� �Q�H�W�V�� �F�O�R�V�H�� �W�R�� �W�K�H�� �U�H�H�I�� �D�U�H�D�V�� �D�Q�G��
�F�R�X�O�G���L�Q�G�L�F�D�W�H���L�P�P�L�Q�H�Q�W���R�Y�H�U�¿�V�K�L�Q�J��

�(�����3�D�U�U�R�W�¿�V�K

�3�D�U�U�R�W�¿�V�K�� �Z�H�U�H�� �V�H�O�H�F�W�H�G�� �D�V�� �D�Q�� �L�Q�G�L�F�D�W�R�U�� �R�I��
�R�Y�H�U�¿�V�K�L�Q�J���R�I�� �Y�D�U�L�R�X�V���N�L�Q�G�V���� �7�K�H���G�L�I�I�H�U�H�Q�W��
�S�D�U�U�R�W�¿�V�K���V�S�H�F�L�H�V���S�O�D�\���D���F�U�L�W�L�F�D�O���U�R�O�H���L�Q���W�K�H��
ecological balance of a coral reef because 
�W�K�H�\���D�U�H���W�K�H���O�D�U�J�H�V�W���K�H�U�E�L�Y�R�U�R�X�V���U�H�H�I���¿�V�K���D�Q�G��
�W�K�H�\�� �V�F�U�D�S�H�� �O�D�U�J�H�� �T�X�D�Q�W�L�W�L�H�V�� �R�I�� �W�X�U�I�� �D�O�J�D�H��

�I�U�R�P���W�K�H���U�H�H�I�����L�Q�J�H�V�W�L�Q�J���O�L�Y�H���D�Q�G���G�H�D�G���F�R�U�D�O����
and creating sand in the process. Without 
�S�D�U�U�R�W�¿�V�K���� �D�O�J�D�H�� �Z�R�X�O�G�� �K�D�Y�H�� �D�Q�� �D�G�Y�D�Q�W�D�J�H��
in the competition for space with coral. 
�3�D�U�U�R�W�¿�V�K�� �D�U�H�� �H�D�V�L�O�\�� �F�D�X�J�K�W�� �X�V�L�Q�J�� �Q�H�W�V����
�V�S�H�D�U�V���� �D�Q�G�� �W�U�D�S�V���� �7�K�H�\�� �I�R�U�P�� �D�� �V�L�J�Q�L�¿�F�D�Q�W��
�S�D�U�W���R�I���W�K�H���U�H�H�I���¿�V�K���E�L�R�P�D�V�V�����:�K�H�Q���U�H�H�I�V���D�U�H��
�V�X�E�M�H�F�W���W�R���K�H�D�Y�\���¿�V�K�L�Q�J�����W�K�H���Q�R�U�P�D�O���S�D�W�W�H�U�Q��
�L�V���I�R�U���S�U�H�G�D�W�R�U�V���W�R���E�H���¿�V�K�H�G���R�X�W���¿�U�V�W�����I�R�O�O�R�Z�H�G��
�E�\�� �W�K�H�� �K�H�U�E�L�Y�R�U�H�V�� �V�X�F�K�� �D�V�� �W�K�H�� �S�D�U�U�R�W�¿�V�K��
���0�X�Q�U�R�����������������.�R�V�O�R�Z���H�W���D�O������������������

�)�R�U�� �W�K�H�� �5�H�J�L�R�Q�� �D�V�� �D�� �Z�K�R�O�H���� �S�D�U�U�R�W�¿�V�K��
showed similar average abundances in the 
���������� ������������ �“�� ���������� �¿�V�K�����������P2 reef) and 
�����������V�X�U�Y�H�\�V���������������“�������������¿�V�K�����������P2 reef). 
Comparing data between the two surveys 

�)�L�J�X�U�H���������0�H�D�Q���D�E�X�Q�G�D�Q�F�H���R�I���S�D�U�U�R�W�¿�V�K���S�H�U�����������P2 recorded at each country during 
the 2002 and 2008 surveys; bars represent standard deviations.
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for each country (Figure 5) showed larger 
�S�D�U�U�R�W�¿�V�K�� �Q�X�P�E�H�U�V�� �R�Q�� �<�H�P�H�Q�L�� �U�H�H�I�V�� �L�Q��
�������������+�R�Z�H�Y�H�U�����W�K�L�V���P�D�\���E�H���D���U�H�À�H�F�W�L�R�Q���R�I��
the different sites used in the two surveys 
rather than any indication of a change in 
�¿�V�K�L�Q�J���S�U�H�V�V�X�U�H����

�3�D�U�U�R�W�¿�V�K�� �L�Q�� �W�K�H�� �5�6�*�$�� �U�H�J�L�R�Q�� �V�K�R�Z�H�G��
similar abundances during the 2002 and 
2008 surveys to those recorded for the Indo-
�3�D�F�L�¿�F���U�H�J�L�R�Q���G�X�U�L�Q�J���W�K�H���S�H�U�L�R�G����������������������
���D�Y�H�U�D�J�H�����������“�����������¿�V�K�����������P2 reef; Hodgson 
�D�Q�G�� �/�L�H�E�H�O�H�U���� �������������� �D�Q�G�� �V�L�P�L�O�D�U�� �E�X�W�� �O�R�Z�H�U��
than records from Indonesian reefs in 1997-
���������� ���D�Y�H�U�D�J�H������ �¿�V�K�����������P2 reef; Habibi et 
�D�O������������������

F) Lobster

Spiny lobsters were chosen as an indicator 
because they are universally prized as 
a seafood item. Lobsters are harvested 
commercially in most of the RSGA region. 
Although lobsters are nocturnal feeders and 
tend to stay in caves and crevices during 
�W�K�H�� �G�D�\���� �W�K�H�\�� �D�U�H�� �H�D�V�L�O�\�� �F�D�X�J�K�W�� �X�V�L�Q�J�� �Q�H�W�V��
�D�Q�G�� �W�U�D�S�V���� �+�R�Z�H�Y�H�U���� �W�K�H�� �W�U�D�G�L�W�L�R�Q�D�O�� �D�Q�G��
�P�R�U�H���S�R�S�X�O�D�U���Z�D�\���R�I���¿�V�K�L�Q�J���L�Q���W�K�H���5�H�J�L�R�Q��
�L�V�� �E�\�� �X�V�L�Q�J�� �À�D�P�H�V�� �R�U�� �W�R�U�F�K�H�V�� �D�W�� �Q�L�J�K�W�� �D�Q�G��
�L�Q�V�S�H�F�W�L�Q�J�� �W�K�H�� �V�K�D�O�O�R�Z�� �U�H�H�I�� �À�D�W�� �D�U�H�D�� �R�Q��
foot to capture the lobster. The absence of 
lobsters on shallow reefs is a good indicator 
of human predation.

Of the 36 and 52 reefs surveyed for lobster 
�G�X�U�L�Q�J�� �W�K�H�� ���������� �D�Q�G�� ���������� �V�X�U�Y�H�\�V���� �Q�R�Q�H��
were recorded on 94.6% and 94.2% of 
�R�F�F�D�V�L�R�Q�V���� �U�H�V�S�H�F�W�L�Y�H�O�\���� �+�R�G�J�V�R�Q�� �D�Q�G��
Liebeler (2002) recorded the absence of 
lobster at 90% of the surveyed reefs in the 
�,�Q�G�R���3�D�F�L�¿�F���� �L�Q�F�O�X�G�L�Q�J�� �W�K�H�� �5�H�G�� �6�H�D�� �D�U�H�D����
during the period 1997-2001.

Lobster were only recorded during the 2002 
survey in Egypt (at two reefs) and Saudi 
�$�U�D�E�L�D�����D�W���R�Q�H���U�H�H�I�������Z�K�L�O�H���G�X�U�L�Q�J���W�K�H������������
survey lobster were only recorded from 
one reef at each of Djibouti and Yemen 
(Figure 6). Lobster average abundance for 
the whole RSGA region was (0.02 ± 0.02 
lobster/100 m2 reef) in 2002 and (0.04 ± 
0.06 lobster/100 m2 reef) in 2008. Hodgson 
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and Liebeler (2002) estimated the average 
abundance at 0.05 ± 0.026 lobster/100 m2 

�U�H�H�I���I�R�U���W�K�H���,�Q�G�R�����3�D�F�L�¿�F���U�H�J�L�R�Q���G�X�U�L�Q�J���W�K�H��
�S�H�U�L�R�G�� �R�I�� ���������������������� �)�R�U�� �,�Q�G�R�Q�H�V�L�D�Q�� �U�H�H�I�V����
an average of 0.2–1.5 lobster/100 m2 reef 
was estimated during the 1997-2006 period 
���+�D�E�L�E�L���H�W���D�O������������������

�/�R�E�V�W�H�U�� �¿�V�K�H�U�L�H�V�� �F�H�D�V�H���� �E�\�� �O�D�Z���� �L�Q�� �(�J�\�S�W��
during the reproductive season each year 
for management and stock control purposes. 
�7�K�L�V���O�D�Z���Z�D�V���L�Q�W�U�R�G�X�F�H�G���G�X�H���W�R���R�Y�H�U�¿�V�K�L�Q�J��
�R�I�� �O�R�E�V�W�H�U�� �D�Q�G�� �G�H�F�O�L�Q�L�Q�J�� �V�W�R�F�N�V���� �D�� �V�L�W�X�D�W�L�R�Q��
which was indicated by stock assessment 
studies. No other regulations are found in 
�W�K�H���5�H�J�L�R�Q���W�R���P�D�Q�D�J�H���O�R�E�V�W�H�U���¿�V�K�H�U�L�H�V�����D�Q�G��
lobsters of very small size are reported in 
catches from Saudi Arabian reefs.

G) �'�L�D�G�H�P�D

Abundance levels of long-spined black sea 
urchins in the genus Diadema serve as global 
indicators of coral reef health. Diadema are 
nocturnal grazing herbivores that decrease 
algal cover on reefs through their feeding 
activities. They feed by scraping algae from 
the surface of the reef.

Diadema populations contribute to net reef 
�H�U�R�V�L�R�Q���� �)�R�U�� �H�[�D�P�S�O�H���� �D�� �Q�R�U�P�D�O�� �S�R�S�X�O�D�W�L�R�Q��

of Diadema can produce as much as 5 kg 
�R�I�� �F�D�U�E�R�Q�D�W�H�� �V�H�G�L�P�H�Q�W�� �S�H�U�� �V�T�X�D�U�H�� �P�H�W�U�H��
per year by scraping the carbonate rock 
surface. This corresponds to about 1 cm of 
�U�H�H�I���H�U�R�V�L�R�Q���S�H�U���\�H�D�U�����2�J�G�H�Q���D�Q�G���&�D�U�S�H�Q�W�H�U����
1987). When Diadema population densities 
�D�U�H���K�L�J�K�����D�Q�G���W�K�H���X�U�F�K�L�Q�V���J�U�D�]�H���D�U�R�X�Q�G���W�K�H��
�E�D�V�H�V�� �R�I�� �O�D�U�J�H�� �F�R�O�R�Q�L�H�V���� �W�K�L�V�� �E�L�R���H�U�R�G�L�Q�J��
activity can destabilize coral heads and 
increase their susceptibility to be knocked 
over by waves and currents.

�2�Q���R�Y�H�U���¿�V�K�H�G���U�H�H�I�V�����Z�K�H�U�H���W�K�H�U�H���L�V���D���O�D�F�N���R�I��
predators on all the life stages of Diadema����
populations can reach high levels that tip 
the balance towards bioerosion and make 
�L�W���G�L�I�¿�F�X�O�W���I�R�U���Q�H�Z���F�R�U�D�O���U�H�F�U�X�L�W�V���W�R���E�H�F�R�P�H��
established. This problem has been observed 
�L�Q���W�K�H���$�W�O�D�Q�W�L�F���D�Q�G���3�D�F�L�¿�F���2�F�H�D�Q�V�����9�R���D�Q�G��
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Figure 7: Mean abundance of Diadema���S�H�U�����������P2 recorded at each country during 
the 2002 and 2008 surveys; bars represent standard deviations.
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�+�R�G�J�V�R�Q���� �������������� �D�Q�G�� �L�W�� �R�F�F�X�U�V�� �L�Q�� �W�K�H�� �*�X�O�I��
�R�I�� �6�X�H�]�� ���5�H�G�� �6�H�D���� �Z�K�H�U�H�� �R�Y�H�U�¿�V�K�L�Q�J�� �L�V�� �D��
�F�U�L�W�L�F�D�O���S�U�R�E�O�H�P�����D�X�W�K�R�U�¶�V���R�E�V�H�U�Y�D�W�L�R�Q�V����

However Hughes (1994) reported that 
�L�Q�� �D�U�H�D�V�� �Z�K�H�U�H�� �R�Y�H�U�¿�V�K�L�Q�J�� �K�D�G�� �V�H�Y�H�U�H�O�\��
�U�H�G�X�F�H�G���E�R�W�K���S�U�H�G�D�W�R�U�V���D�Q�G���K�H�U�E�L�Y�R�U�H�V�����V�X�F�K��
�D�V���L�Q���-�D�P�D�L�F�D�����W�K�H���O�R�V�V���R�I���J�U�D�]�H�U�V���O�H�G���W�R���D�Q��
exponential increase in macroalgae. Reef 
�F�R�U�D�O�V���� �S�D�U�W�L�F�X�O�D�U�O�\�� �W�K�R�V�H�� �L�Q�� �V�K�D�O�O�R�Z�� �Z�D�W�H�U����
were overgrown by algae. Living coral cover 
on these reefs declined from about 30-70% 
to a mere 1-10%. Lessios (1995) describes 
a different situation that occurred in 1983 
�Z�K�H�Q�� �D�� �V�S�H�F�L�H�V���V�S�H�F�L�¿�F�� �S�D�W�K�R�J�H�Q�� �K�L�W�� �W�K�H��
�&�D�U�L�E�E�H�D�Q�����U�H�V�X�O�W�L�Q�J���L�Q���D���P�D�V�V���G�L�H���R�I�I���R�I���X�S��
to 99% of the existing Diadema populations 
in some areas.

While Diadema populations are critical to 
maintaining the natural balance between 
�D�O�J�D�H�� �D�Q�G�� �F�R�U�D�O�� �L�Q�� �D�� �K�H�D�O�W�K�\�� �U�H�H�I�� �V�\�V�W�H�P����
high-density populations are considered a 
negative indicator in all oceans. In areas 
�Z�K�H�U�H�� �R�Y�H�U�¿�V�K�L�Q�J�� �K�D�V�� �U�H�G�X�F�H�G�� �K�H�U�E�L�Y�R�U�H��
�S�R�S�X�O�D�W�L�R�Q�V���� �D�� �O�R�Z�� �S�R�S�X�O�D�W�L�R�Q�� �R�I��Diadema 
is also considered to be a negative indicator 
���+�R�G�J�V�R�Q���D�Q�G���/�L�H�E�H�O�H�U����������������

�'�X�U�L�Q�J�� �W�K�H�� �5�6�*�$�� �U�H�J�L�R�Q�D�O�� �V�X�U�Y�H�\�V���� �W�K�H��
mean number of Diadema was higher in 
2002 (11.73 ± 17.0 Diadema/100 m2 reef) 
than in 2008 (6.87 ± 8.97 Diadema/100 m2 

�U�H�H�I������ �D�O�W�K�R�X�J�K�� �W�K�L�V�� �G�L�I�I�H�U�H�Q�F�H�� �Z�D�V�� �Q�R�W��
�V�L�J�Q�L�¿�F�D�Q�W�� �D�W�� �W�K�H�� �������� �F�R�Q�¿�G�H�Q�F�H�� �O�H�Y�H�O����
Figure 7 shows the temporal changes in 
Diadema���D�E�X�Q�G�D�Q�F�H���L�Q���H�D�F�K���F�R�X�Q�W�U�\���� �Z�L�W�K��
�K�L�J�K���D�E�X�Q�G�D�Q�F�H�V���U�H�F�R�U�G�H�G���L�Q���-�R�U�G�D�Q������������������
Saudi Arabia (2002 and 2008) and Yemen 
(2002 and 2008).

The recorded abundance of Diadema in the 
�,�Q�G�R���3�D�F�L�¿�F�� �U�H�J�L�R�Q�� �V�L�J�Q�L�¿�F�D�Q�W�O�\�� �L�Q�F�U�H�D�V�H�G��
from 17.82 ± 48.9 Diadema/100 m2 reef in 
1997 to 36.41 ± 103.1 Diadema/100m2 reef 
�L�Q�� ���������� �D�Q�G�� �W�K�H�Q�� �V�L�J�Q�L�¿�F�D�Q�W�O�\�� �G�H�F�U�H�D�V�H�G��
to 10.9 ± 42.1 Diadema/100 m2 reef in 
�������������+�R�G�J�V�R�Q���D�Q�G���/�L�H�E�H�O�H�U�������������������7�K�H�V�H��
authors found that the mean number of 
Diadema was higher at sites with high 
anthropogenic impacts than at sites with 

�Q�R�� �L�P�S�D�F�W�V���� �D�O�W�K�R�X�J�K�� �W�K�H�V�H�� �G�L�I�I�H�U�H�Q�F�H�V��
�Z�H�U�H�� �Q�R�W�� �V�W�D�W�L�V�W�L�F�D�O�O�\�� �V�L�J�Q�L�¿�F�D�Q�W���� �+�D�E�L�E�L��
et al. (2007) recorded abundance of 24.9 
Diadema/100 m2 reef in 2005 on Indonesian 
reefs.

H) Triton

The triton was chosen as a global reef health 
indicator because it has a beautiful shell 
that is very desirable and easy to collect 
as a curio. The triton is represented in the 
�3�D�F�L�¿�F���U�H�J�L�R�Q�����L�Q�F�O�X�G�L�Q�J���W�K�H���5�H�G���6�H�D���D�U�H�D����
by the species �&�K�D�U�R�Q�L�D���W�U�L�W�R�Q�L�V. In contrast 
�W�R���V�P�D�O�O�H�U���P�R�O�O�X�V�F�V�����W�K�H���W�U�L�W�R�Q���J�U�R�Z�V���V�R���O�D�U�J�H��
(50 cm long) than it cannot hide in small 
crevices and so is visible to the collector. In 
�W�K�H���,�Q�G�R���3�D�F�L�¿�F���� �W�K�H���W�U�L�W�R�Q���L�V�� �D�� �S�U�H�G�D�W�R�U���R�I��
�W�K�H�� �F�U�R�Z�Q���R�I���W�K�R�U�Q�V�� �V�W�D�U�¿�V�K�� �W�K�D�W���� �L�Q�� �W�X�U�Q����
preys on corals.

Only 6 sites out of 
52 sites in the 2002 
survey and 3 sites of 
36 in the 2008 survey 
had at least one triton. 
The mean abundance 
of triton recorded 
in the RSGA region 
decreased in the 
2008 survey (0.02 ± 
0.03 triton/100 m2 

reef) from the 2002 
survey (0.18 ± 0.31 
triton/100 m2 reef). 
Figure 8 shows the 
temporal changes in 
�W�U�L�W�R�Q���D�E�X�Q�G�D�Q�F�H���U�H�F�R�U�G�H�G���L�Q���H�D�F�K���F�R�X�Q�W�U�\����
with no triton found during the 2002 survey 
�L�Q���(�J�\�S�W�����-�R�U�G�D�Q�����R�U���6�D�X�G�L���$�U�D�E�L�D��

�,�Q�� �F�R�P�S�D�U�L�V�R�Q���� �W�K�H�� �U�H�F�R�U�G�H�G�� �P�H�D�Q��
�D�E�X�Q�G�D�Q�F�H�� �R�I�� �W�U�L�W�R�Q�� �L�Q�� �W�K�H�� �,�Q�G�R���3�D�F�L�¿�F��
region was 0.03 ± 0.32 triton/100 m2 reef 
in the period of 1997-2001 (Hodgson and 
�/�L�H�E�H�O�H�U�������������������7�U�L�W�R�Q���Z�D�V���U�H�F�R�U�G�H�G���G�X�U�L�Q�J��
the period of 1997-2006 on Indonesian reefs 
in extremely low numbers: 0-1 triton/100 m2 

�U�H�H�I�����+�D�E�L�E�L���H�W���D�O���������������������8�Q�I�R�U�W�X�Q�D�W�H�O�\�����W�K�H��
�W�U�L�W�R�Q���L�V���Q�R�Z���Y�H�U�\���U�D�U�H���D�Q�G���L�W���L�V���G�L�I�¿�F�X�O�W���W�R��
�N�Q�R�Z���Z�K�D�W���³�Q�R�U�P�D�O�´���D�E�X�Q�G�D�Q�F�H���O�H�Y�H�O�V���L�Q���D��
�Q�D�W�X�U�D�O�����X�Q�G�L�V�W�X�U�E�H�G���S�R�S�X�O�D�W�L�R�Q���Z�R�X�O�G���E�H��
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I) �*�L�D�Q�W���&�O�D�P

Giant clams of the genus Tridacna were 
selected as indicators because they have long 
�E�H�H�Q���K�L�J�K�O�\���S�U�L�]�H�G���E�R�W�K���D�V���D���I�R�R�G���L�W�H�P�����D�V���D��
�F�X�U�L�R���� �D�Q�G���P�R�U�H�� �U�H�F�H�Q�W�O�\�� �D�V�� �D�Q���R�U�Q�D�P�H�Q�W�D�O��
�V�K�H�O�O�¿�V�K�� �I�R�U�� �D�T�X�D�U�L�X�P�� �N�H�H�S�H�U�V���� �7�K�H�U�H�� �D�U�H��
�W�Z�R���J�L�D�Q�W���F�O�D�P���V�S�H�F�L�H�V���L�Q���W�K�H���5�6�*�$���U�H�J�L�R�Q����
�7���� �V�T�X�D�P�R�V�D and �7���� �P�D�[�L�P�D�� and both 
species are targets of human predation. The 
shells of both species may reach more than 

Giant clam

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

Jordan Egypt KSA Sudan Djibouti Yemen

Countries

A
bu

nd
an

ce
 (

# 
/ 1

00
m2 )

2002

2008

Triton

0.00

0.50

1.00

1.50

2.00

2.50

3.00

Jordan Egypt KSA Sudan Djibouti Yemen

Countries

A
bu

nd
an

ce
 (

# 
/ 1

00
m2 )

2002

2008

�)�L�J�X�U�H���������0�H�D�Q���D�E�X�Q�G�D�Q�F�H���R�I���W�U�L�W�R�Q���S�H�U�����������P2 recorded at each country during the 
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during the 2002 and 2008 surveys; bars represent standard deviations.
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�����±�������F�P�����E�X�W���W�K�H���R�F�F�X�U�U�H�Q�F�H���R�I���L�Q�G�L�Y�L�G�X�D�O�V��
with these lengths is now very rare in the 
Region.

Giant clams were recorded at 69% of the 
surveyed sites in 2002 with mean abundance 
of 1.54 ± 0.93 clam/100 m2 �U�H�H�I�����D�Q�G���D�W����������
of the surveyed sites in 2008 with 2.22. ± 
1.62 clam/100 m2 �U�H�H�I���� �0�R�V�W�� �R�I�� �W�K�H�� �F�O�D�P�V�¶��
size were under 20 cm in length. Clams 
of this small size live embedded in the 
�U�H�H�I�� �V�W�U�X�F�W�X�U�H�� �D�Q�G�� �D�U�H�� �G�L�I�¿�F�X�O�W�� �W�R�� �K�D�U�Y�H�V�W��
by shell collectors. Figure 9 shows the 
temporal changes in giant clam abundance 
recorded in each country during the 2002 
and 2008 surveys; the highest recorded 
abundance was in Saudi Arabia during the 
2008 survey.

Giant clam abundance recorded in the 
�,�Q�G�R���3�D�F�L�¿�F�� �U�H�J�L�R�Q�� �Z�D�V�� �������� �“�� �������� 
clams/100 m2 reef during 1997-2001 
���+�R�G�J�V�R�Q���D�Q�G���/�L�H�E�H�O�H�U�������������������+�D�E�L�E�L���H�W���D�O����
(2007) recorded a mean abundance of 0.3 
clam/100 m2 reef in Indonesia in 2006.

J) �6�H�D���&�X�F�X�P�E�H�U

Edible species of sea cucumbers were 
�F�K�R�V�H�Q���D�V���,�Q�G�R���3�D�F�L�¿�F���U�H�H�I���K�H�D�O�W�K���L�Q�G�L�F�D�W�R�U�V��
because they are easily collected from 

shallow waters and have high economic 
values. Sea cucumbers perform an important 
�H�F�R�O�R�J�L�F�D�O�� �I�X�Q�F�W�L�R�Q�� �R�Q�� �W�K�H�� �U�H�H�I���� �G�L�J�H�V�W�L�Q�J��
organic matter in the sand and compacting 
the sediments into pellets that aid in reef 
formation.

According to the most recent investigations 
�D�Q�G���V�W�D�W�X�V���U�H�S�R�U�W�V���L�Q���W�K�H���5�6�*�$���D�U�H�D�����W�K�H�U�H��
�D�U�H�� �¿�Y�H�� �V�S�H�F�L�H�V�� �R�I�� �V�H�D�� �F�X�F�X�P�E�H�U�� �W�K�D�W�� �K�D�Y�H��
�V�X�I�I�H�U�H�G�� �I�U�R�P�� �R�Y�H�U�¿�V�K�L�Q�J�� �H�V�S�H�F�L�D�O�O�\�� �V�L�Q�F�H��
the year 2000: �+�R�O�R�W�K�X�U�L�D�� �V�F�D�E�U�D���� �+����
�D�W�U�D���� �+���� �O�H�X�F�R�V�S�L�O�R�W�D���� �6�W�L�F�K�R�S�X�V��spp������and 
Actinopyga mauritiana.���)�R�U���H�[�D�P�S�O�H�����W�K�H�V�H��
species almost disappeared from 90% of 
shallow waters down to 30 m depths in the 
Egyptian Red Sea. Sea cucumbers declined 
from Yemeni and Saudi Arabia Red Sea 
�D�U�H�D�V���D�V���Z�H�O�O���G�X�H���W�R���R�Y�H�U�¿�V�K�L�Q�J�����7�K�H���D�E�U�X�S�W��
�L�Q�F�U�H�D�V�H���L�Q���V�H�D���F�X�F�X�P�E�H�U���¿�V�K�L�Q�J���V�W�D�U�W�H�G���L�Q��
the Red Sea region during 2002 due to the 
high demand for sea cucumbers from South-
East Asian markets after the depletion of 
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�P�R�V�W���R�I���W�K�H���Z�R�U�O�G�¶�V���V�H�D���F�X�F�X�P�E�H�U���¿�V�K�H�U�L�H�V����
The ease of collecting sea cucumbers from 
�W�K�H�� �V�K�D�O�O�R�Z�� �E�R�W�W�R�P�� �G�R�Z�Q�� �W�R�� ������ �P�� �G�H�S�W�K�V����
and the high price of the dry weight unit 
�R�I�� �W�K�H�V�H�� �R�U�J�D�Q�L�V�P�V���� �O�H�G�� �Y�D�V�W�� �Q�X�P�E�H�U�V�� �R�I��
�¿�V�K�H�U�P�H�Q���� �X�Q�H�P�S�O�R�\�H�G�� �\�R�X�W�K���� �D�Q�G�� �V�H�Y�H�U�D�O��
diving guides and instructors working as 
sea cucumber collectors. Fishing for sea 
cucumbers spread all over the RSGA region. 
�:�K�H�Q���W�K�H���V�H�D���F�X�F�X�P�E�H�U���¿�V�K�H�U�\���G�H�F�O�L�Q�H�G���L�Q��
�R�Q�H�� �D�U�H�D�� �R�U�� �F�R�X�Q�W�U�\���� �¿�V�K�H�U�P�H�Q�� �P�R�Y�H�G�� �W�R��
new areas or neighbouring countries. All the 
countries in the Region are now suffering 
from the high pressure of sea cucumber 
�¿�V�K�L�Q�J���� �7�K�L�V�� �K�D�V�� �O�H�G�� �D�� �I�H�Z�� �F�R�X�Q�W�U�L�H�V�� �W�R��
�D�F�W�� �D�Q�G�� �E�D�Q�� �¿�V�K�L�Q�J�� �I�R�U�� �V�H�D�� �F�X�F�X�P�E�H�U�V����
Egypt and Yemen started prohibiting sea 
�F�X�F�X�P�E�H�U���¿�V�K�L�Q�J���E�\���O�D�Z���L�Q�������������D�Q�G��������������
respectively. PERSGA assisted the Yemeni 
authorities in preparing management plans 
�W�R���U�H�J�D�L�Q���K�H�D�O�W�K�\���V�W�R�F�N�V���R�I���W�K�H�V�H���R�U�J�D�Q�L�V�P�V����
�E�X�W���V�X�F�K���D���V�H�U�L�R�X�V���R�Y�H�U�¿�V�K�L�Q�J���S�U�R�E�O�H�P���Z�L�O�O��
take a long time to overcome.

Sea cucumbers were recorded at 48% of 
the surveyed sites around the Region in 
2002 and from 69% of the sites during 
the 2008 survey. In 2008 most of the sea 
cucumbers detected were small in size 
(<10 cm). Fishermen do not collect the 
small sea cucumbers due to lack of market 
demand. The mean abundance during 2002 
was 1.16 ± 1.76 cucumber/100 m2 �U�H�H�I���� �D�Q�G��
during 2008 was 1.07 ± 1.35 cucumber per 
100 m2 of reef.

Figure 10 shows the temporal changes 
in sea cucumber abundance recorded in 
each country during the 2002 and 2008 
�V�X�U�Y�H�\�V���� �$�P�R�Q�J�� �D�O�O�� �F�R�X�Q�W�U�L�H�V���� �W�K�H�� �K�L�J�K�H�V�W��
abundances were in Yemen while the lowest 
were in Egypt.

Hodgson and Liebeler (2002) found that most 
�D�U�H�D�V���R�I���W�K�H���,�Q�G�R���3�D�F�L�¿�F���K�D�Y�H���D�O�U�H�D�G�\���E�H�H�Q��
�F�O�H�D�Q�H�G���R�X�W���R�I���V�H�D���F�X�F�X�P�E�H�U�V�����Z�K�L�O�H���+�D�E�L�E�L��
et al. (2007) recorded a sharp decrease in 
sea cucumber abundance on Indonesian 
reefs from 6.3 to 0.0 sea cucumber/100 m2 

reef between 1997 and 2006. 

K) �&�U�R�Z�Q���R�I���W�K�R�U�Q�V���V�W�D�U�¿�V�K��

�7�K�H�� �F�U�R�Z�Q���R�I���W�K�R�U�Q�V�� �V�W�D�U�¿�V�K�� ���&�2�7�6����
(�$�F�D�Q�W�K�D�V�W�H�U���S�O�D�Q�F�L) is chosen as an indicator 
because it can have a major damaging effect 
on reef corals through predation during 
periods of population outbreak. The RSGA 
region has recorded COTS outbreaks since 
�������������H�V�S�H�F�L�D�O�O�\���R�Q���(�J�\�S�W�L�D�Q���5�H�G���6�H�D���U�H�H�I�V��
�Z�K�H�U�H���F�D�W�D�V�W�U�R�S�K�L�F���H�Y�H�Q�W�V���R�F�F�X�U�U�H�G���L�Q��������������
2002 and 2004. Other countries in the region 

have also experienced COTS outbreaks at 
different periods during the last decade. 
Reports described severe coral bleaching 
in some reef areas at the time due to these 
outbreaks. Remedial actions were carried 
out to save the Egyptian reefs that involved 
�W�K�H�� �J�R�Y�H�U�Q�P�H�Q�W���� �1�*�2�V���� �D�Q�G�� �W�K�H�� �S�U�L�Y�D�W�H��
sector. The second reason for choosing 
COTS as an indicator is the controversy 
regarding the causal factors of COTS 
population explosions. These have yet to 
�E�H�� �U�H�V�R�O�Y�H�G���� �W�K�R�X�J�K�� �D�� �Q�X�P�E�H�U�� �R�I�� �V�F�L�H�Q�W�L�V�W�V��
believe these outbreak episodes are linked 
to human activities. A few hypotheses 
suggest reasons that could lead to COTS 
�R�X�W�E�U�H�D�N�V�����V�X�F�K���D�V�����L�Q�F�U�H�D�V�H�G���U�X�Q�R�I�I���G�X�H���W�R��
poor land use leading to eutrophication that 
facilitates higher survival of COTS larvae 
and thus outbreaks; or over-harvesting of 
�W�K�H���W�U�L�W�R�Q�����D���S�U�H�G�D�W�R�U���R�I���&�2�7�6�����7�K�H���H�Y�L�G�H�Q�F�H��
to date indicates that COTS outbreaks have 
occurred sporadically in many areas since 
�W�K�H�� ���������V���� �+�R�Z�H�Y�H�U���� �D�� �F�R�Q�¿�U�P�H�G�� �O�L�Q�N�� �W�R��
human activities has not yet been clearly 
established.

COTS were recorded at 34% of sites during 
�������������D�Q�G���D�W�����������R�I���V�L�W�H�V���G�X�U�L�Q�J�������������Z�L�W�K��
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higher abundances towards the southern 
Red Sea in Yemen and Djibouti (Figure 
11).

COTS mean abundance was 0.30 ± 0.38 
and 0.42 ± 0.45 COTS/100 m2 reef in 2002 
�D�Q�G�� ������������ �U�H�V�S�H�F�W�L�Y�H�O�\���� �1�R�� �H�Y�L�G�H�Q�F�H�� �R�I�� �D��
COTS outbreak was detected during the 
���������� �V�X�U�Y�H�\�� �D�Q�\�Z�K�H�U�H�� �L�Q�� �W�K�H�� �5�H�J�L�R�Q���� �D�Q�G��
the higher abundance towards the south of 
the Red Sea might be related to the higher 
�O�H�Y�H�O�� �R�I�� �Q�X�W�U�L�H�Q�W�V�� �L�Q�� �W�K�H�� �Z�D�W�H�U�� �R�I�� �W�K�L�V�� �D�U�H�D����
which has been recorded by many authors 
���H���J�������6�K�H�S�S�D�U�G���H�W���D�O������������������

Hodgson and Liebeler (2002) estimated 
mean average densities of COTS 
�R�Q�� �,�Q�G�R���3�D�F�L�¿�F�� �U�H�H�I�V�� �D�W�� ���������� �“�� �������� 
COTS/100 m2 reef during 1997-2001. 
Habibi et al. (2007) estimated an average of 
1.2 ± 0.2 COTS/100 m2 reef on Indonesian 
Reefs during the period 1997-2006. These 
�G�H�Q�V�L�W�\���O�H�Y�H�O�V�����E�R�W�K���L�Q���W�K�H���5�6�*�$���U�H�J�L�R�Q���D�Q�G��
�L�Q�� �W�K�H�� �R�W�K�H�U�� �U�H�J�L�R�Q�V�� �P�H�Q�W�L�R�Q�H�G���� �D�U�H�� �E�H�O�R�Z��
the numbers which could be considered as a 
�S�R�S�X�O�D�W�L�R�Q�� �H�[�S�O�R�V�L�R�Q�� ���R�X�W�E�U�H�D�N������ �D�F�F�R�U�G�L�Q�J��
to the Australian Institute of Marine 
Science (1997).

L) Hard coral cover

Coral cover is greatly affected by the 
distribution of hard substratum on a reef 
as well as by the health of the corals living 
there. Out of the 52 and 36 sites surveyed 
�G�X�U�L�Q�J�������������D�Q�G�������������U�H�V�S�H�F�W�L�Y�H�O�\�����P�R�V�W���R�I��
the sites had a hard coral coverage of 10-
�������� �������� �D�Q�G�� ������ �V�L�W�H�V�� �L�Q�� ���������� �D�Q�G�� ������������
respectively). Only 7 sites in 2002 and 4 
sites in 2008 showed hard coral coverage 
higher than 50% but less than 70%. Similar 
mean percentage cover of hard corals was 
recorded in 2002 at 33.69 ± 8.37 and in 
2008 at 34.08 ± 5.85. Figure 12 shows the 
temporal changes in the percentage hard 
coral cover recorded in each country during 
the 2002 and 2008 surveys. 
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Hodgson and Liebeler (2002) stated that 
many of the healthiest reefs in the world 
have probably never had more than about 
���������F�R�U�D�O���F�R�Y�H�U�����D�Q�G���W�K�H�\���I�R�X�Q�G���W�K�H���P�H�D�Q��
�F�R�Y�H�U�D�J�H�� �L�Q�� �W�K�H�� �,�Q�G�R���3�D�F�L�¿�F�� �U�H�H�I�V�� �D�U�R�X�Q�G��
35% during the period 1997-2001. Habibi 
et al. (2007) estimated hard coral cover in 
the range of 26-50% for Indonesian reefs 
during the period 1997-2006.

�+�R�Z�H�Y�H�U�����F�R�U�D�O���F�R�Y�H�U���E�\���L�W�V�H�O�I���P�D�\���Q�R�W���E�H���D��
very useful indicator of reef health unless 
permanent transects are re-sampled over 
�W�L�P�H�����R�U���X�Q�O�H�V�V���Y�H�U�\���O�D�U�J�H���V�D�P�S�O�H���V�L�]�H�V���D�U�H��
�D�Y�D�L�O�D�E�O�H�� ���+�R�G�J�V�R�Q�� �D�Q�G�� �/�L�H�E�H�O�H�U���� ��������������
Without permanent transects it is possible 
�W�K�D�W���D���V�X�E�V�H�T�X�H�Q�W���V�D�P�S�O�H���R�I���W�K�H���U�H�H�I���Z�L�O�O���K�L�W��
�D���O�D�U�J�H���S�D�W�F�K���R�I���V�D�Q�G���R�U���U�X�E�E�O�H�����E�L�D�V�L�Q�J���W�K�H��
results.

M) Nutrient indicator algae

�1�X�W�U�L�H�Q�W���L�Q�G�L�F�D�W�R�U���D�O�J�D�H�����1�,�$�����L�V���W�K�H���À�H�V�K�\��
seaweed which is a substratum category 
that was introduced to the survey protocol 
of Reef Check in 1999 as a way to measure 
impacts of high nutrient inputs from land-
based sources such as fertilizer and sewage 
pollution.

The recorded mean percentage cover of NIA 
was 2.44 ± 2.02 in 2002 and 1.24 ± 3.03 in 
2008. Spatial and temporal comparison 
showed highest NIA mean coverage on 
�6�D�X�G�L���$�U�D�E�L�D�Q���U�H�H�I�V���Z�L�W�K�������������D�Q�G���������������L�Q��
2002 and 2008 respectively (Figure 13).

�+�R�G�J�V�R�Q�� �D�Q�G�� �/�L�H�E�H�O�H�U�� �������������� �I�R�X�Q�G���� �I�U�R�P��
global monitoring data during the period 
�����������������������W�K�D�W���U�H�H�I�V���Z�L�W�K���Q�R���S�H�U�F�H�L�Y�H�G���O�H�Y�H�O��
of sewage pollution had 3.8 ± 8.1 percent 
�F�R�Y�H�U���R�I���À�H�V�K�\���V�H�D�Z�H�H�G�V�����Z�K�H�U�H�D�V���U�H�H�I�V���Z�L�W�K��
a perceived heavy level of sewage pollution 
had a mean 13.1 ± 12.7 percent cover of 
�À�H�V�K�\�� �V�H�D�Z�H�H�G���� �7�K�H�� �5�6�*�$�� �U�H�H�I�V�� �V�X�I�I�H�U�� �L�Q��
some areas from sewage pollution due to 
the practice of sewage discharge directly 
�L�Q�W�R�� �W�K�H�� �V�H�D���� �*�H�Q�H�U�D�O�O�\���� �D�Q�G�� �D�F�F�R�U�G�L�Q�J�� �W�R��
�+�R�G�J�V�R�Q�� �D�Q�G�� �/�L�H�E�H�O�H�U�� ���������������� �U�H�H�I�V�� �R�I�� �W�K�H��
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Figure 12: Mean percentage hard coral cover recorded at each country during the 
2002 and 2008 surveys; bars represent standard deviations.
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RSGA region might not be receiving sewage 
�S�R�O�O�X�W�L�R�Q�� �D�W�� �K�L�J�K�� �O�H�Y�H�O�V���� �D�Q�G�� �W�K�H�� �R�Q�O�\�� �F�O�H�D�U��
result is that the reefs off the Saudi Arabian 
coast indicate higher levels of nutrient 
pollution.

N) �,�P�S�D�F�W�V

�2�Y�H�U�D�O�O���� �L�Q�G�L�F�D�W�R�U�V�� �I�R�U�� �F�R�U�D�O�� �G�D�P�D�J�H�� �G�X�H��
�W�R�� �D�Q�F�K�R�U�V���� �F�R�U�D�O�� �E�O�H�D�F�K�L�Q�J�� �D�Q�G�� �W�U�D�V�K�� �G�L�G��
�Q�R�W���V�K�R�Z���V�L�J�Q�L�¿�F�D�Q�W���F�K�D�Q�J�H�V���R�Y�H�U���W�L�P�H���D�Q�G��
place. Coral damage by anchors was 0.68% 
in 2002 and 0.53% in 2008. It is important 
that this kind of damage is monitored 
because of the wide use of anchors in the 
RSGA region due to the lack mooring buoys 
and lack of awareness of the value of coral 
reefs.

In spite of the considerable use of anchors 
�L�Q�� �W�K�H�� �5�H�J�L�R�Q�� �E�\�� �O�R�F�D�O�� �¿�V�K�H�U�P�H�Q���� �D�� �O�R�Z��
percentage of coral damage by anchoring 
was recorded. This might be due to the local 
�D�Q�F�K�R�U�L�Q�J�� �P�H�W�K�R�G�� �S�U�H�I�H�U�U�H�G�� �E�\�� �¿�V�K�H�U�P�H�Q��
�L�Q���W�K�H���5�H�J�L�R�Q�����7�K�H���O�R�F�D�O���¿�V�K�H�U�P�H�Q���Z�K�R���D�U�H��
�W�U�D�Y�H�O�O�L�Q�J���R�Y�H�U���W�K�H���U�H�H�I���D�U�H�D�V���I�R�U���¿�V�K�L�Q�J���X�V�H��
small pieces of rock tied to the boat by a 
long rope and use it to anchor over the reef 
�I�R�U���¿�V�K�L�Q�J�����7�K�L�V���G�R�H�V���Q�R�W���G�H�V�W�U�R�\���D�V���O�D�U�J�H���D�Q��
area as any metal anchor. They consider that 
the option of leaving the rocks underwater 
�W�R���I�U�H�H���W�K�H�L�U���E�R�D�W�V���L�V���V�D�I�H�U�����D�V���Z�H�O�O���D�V���E�H�L�Q�J��
cheaper than losing a metal anchor. 

Diving and pleasure boats are not common 
all over the Region; they occur in the tourist 
�G�H�V�W�L�Q�D�W�L�R�Q�V���R�I���(�J�\�S�W�����-�R�U�G�D�Q�����6�D�X�G�L���$�U�D�E�L�D����
and on a small scale in other countries. The 
major tourist destinations are monitored by 
the concerned government authorities. A 
mooring system was implemented at all the 

key dive sites in Egypt. Over 1000 moorings 
were created with the aid of NGOs. PERSGA 
carried out a project in Saudi Arabia during 
2007 to introduce the mooring technology 
to the diving industry and installed mooring 
�E�X�R�\�V���D�W�������� �-�H�G�G�D�K���U�H�H�I���V�L�W�H�V�����$�O�V�R�����D���M�R�L�Q�W��
project between PERSGA and ASEZA 
�L�Q�� �-�R�U�G�D�Q�� �L�P�S�O�H�P�H�Q�W�H�G�� �L�Q�� �$�X�J�X�V�W�� ������������
installed 26 mooring buoys at diving sites 
�D�O�R�Q�J���W�K�H���$�T�D�E�D���F�R�D�V�W��

Figure 13: Mean percentage cover of NIA recorded at each country during the 2002 
and 2008 surveys; bars represent standard deviations.

Nutrient Indicator Algae

0.00

2.00

4.00

6.00

8.00

10.00

12.00

Jordan Egypt KSA Sudan Djibouti Yemen

Countries

C
ov

er
ag

e 
(%

)

2002

2008



53THE STATUS OF CORAL REEFS IN 
THE RED SEA AND GULF OF ADEN: 2009

The percentage of bleached corals detected 
was 0.36% in 2002 and 1.27% in 2008. 
The 2002 survey followed the 1998 global 
�F�R�U�D�O���E�O�H�D�F�K�L�Q�J���H�Y�H�Q�W�����E�X�W���L�W���V�H�H�P�V���W�K�D�W���W�K�H��
detected bleaching level was not related 
to either the global warming or the COTS 
outbreaks. Such bleaching might be due 
�W�R�� �O�R�F�D�O�L�]�H�G�� �H�I�I�H�F�W�V�� �R�I�� �&�2�7�6���� �P�R�O�O�X�V�F�V���� �R�U��
other causes.

The amount of trash estimated was 0.37% 
in 2002 and 0.18% in 2008. Most of the sites 
visited had the usual types and amounts of 
solid waste carried by wind and currents 
but the sites monitored which are close to 
large cities or urban aggregations received 
�G�L�I�I�H�U�H�Q�W���N�L�Q�G�V���D�Q�G���T�X�D�Q�W�L�W�L�H�V���R�I���V�R�O�L�G���Z�D�V�W�H��
�L�Q�F�O�X�G�L�Q�J�� �S�O�D�V�W�L�F�� �E�D�J�V���� �F�D�Q�V�� �D�Q�G�� �S�O�D�V�W�L�F��
bottles.
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�6�L�J�Q�L�¿�F�D�Q�W�� �S�U�R�J�U�H�V�V�� �L�Q�� �F�R�Q�V�H�U�Y�D�W�L�R�Q�� �R�I��
the marine environment of the RSGA 
has been made in a relatively short time. 
�+�R�Z�H�Y�H�U���� �I�X�U�W�K�H�U�� �D�F�W�L�R�Q�V�� �D�U�H�� �Q�H�H�G�H�G�� �W�R��
ensure continued progress. These include 
full implementation of the recent regional 
�S�U�R�W�R�F�R�O���R�Q���E�L�R�G�L�Y�H�U�V�L�W�\�����W�K�H���U�H�J�L�R�Q�D�O���0�3�$�V��
�Q�H�W�Z�R�U�N�����W�K�H���5�$�3�V�����D�Q�G���W�K�H���1�$�3�V�����%�H�O�R�Z���D�U�H��
some key recommendations that need to be 
carried out to ensure improved monitoring 
of the coral reef environment. This will 
help in the evaluation of the conservation 
measures currently taken at national and 
regional levels. Such evaluation will lead to 
continued progress in marine environmental 
conservation and the sustainability of 
marine resources.

������ �7�R���E�H���X�V�H�I�X�O�����P�R�Q�L�W�R�U�L�Q�J���X�V�L�Q�J���3�(�5�6�*�$��
SSMs methodology (Reef Check) 
should be carried out every year with 
�V�X�I�¿�F�L�H�Q�W�� �U�H�S�O�L�F�D�W�L�R�Q�� ���Q�X�P�E�H�U�� �R�I�� �V�L�W�H�V����
to provide a comprehensive view of the 
reefs of interest. The present 36 regional 
monitoring sites should be included in 
all future monitoring programmes. 
There are tradeoffs between investing in 
more replication at different geographic 
�D�Q�G�� �W�H�P�S�R�U�D�O�� �V�F�D�O�H�V���� �)�R�U�� �H�[�D�P�S�O�H����
�T�X�D�U�W�H�U�O�\�� �V�X�U�Y�H�\�V�� �D�W�� �R�Q�H�� �O�R�F�D�W�L�R�Q�� �Z�L�O�O��
provide a more accurate picture of 
local reef health—particularly with 
�U�H�V�S�H�F�W�� �W�R�� �K�L�J�K�O�\�� �P�R�E�L�O�H�� �¿�V�K���� �E�X�W�� �W�K�L�V��
may limit the number of locations that 
can be surveyed and thus give a biased 
picture of the overall health in the 
region. �,�G�H�D�O�O�\���� �O�R�Q�J���W�H�U�P�� �F�R�U�D�O�� �U�H�H�I��
�H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���P�R�Q�L�W�R�U�L�Q�J���S�U�R�J�U�D�P�P�H�V��
�V�K�R�X�O�G�� �E�H�� �G�H�Y�H�O�R�S�H�G�� �D�W�� �W�K�H�� �Q�D�W�L�R�Q�D�O��
�O�H�Y�H�O�� �L�Q�� �H�D�F�K�� �F�R�X�Q�W�U�\�� �Z�L�W�K�� �P�R�Q�L�W�R�U�L�Q�J��
�U�H�V�R�X�U�F�H�V���D�O�O�R�F�D�W�H�G���L�Q���D���O�R�J�L�F�D�O���G�H�V�L�J�Q��
�W�K�D�W���E�H�V�W���V�X�S�S�R�U�W�V���P�D�Q�D�J�H�P�H�Q�W���J�R�D�O�V��

2. Standard Reef Check methodology alone 
�L�V�� �Q�R�W�� �V�X�I�¿�F�L�H�Q�W�� �W�R�� �S�U�R�Y�L�G�H�� �D�� �F�R�P�S�O�H�W�H��
�S�L�F�W�X�U�H�� �R�I�� �F�R�U�D�O�� �U�H�H�I�� �K�H�D�O�W�K���� �,�G�H�D�O�O�\����
a long-term monitoring plan should 
include both Reef Check and some 
more taxonomically detailed surveys. 

The PERSGA-SSMs include GCRMN 
Lifeform and English et al. (1997) 
survey methodologies as more detailed 
�W�H�F�K�Q�L�T�X�H�V���Z�K�L�F�K���L�Q�F�O�X�G�H���¿�V�K���I�D�P�L�O�L�H�V����
�¿�V�K�� �V�L�]�H�� �H�V�W�L�P�D�W�H�V���� �F�R�U�D�O�� �J�H�Q�H�U�D���� �D�Q�G��
�F�R�U�D�O�� �F�R�O�R�Q�\�� �V�L�]�H�V���� �8�Q�I�R�U�W�X�Q�D�W�H�O�\����
�V�X�F�K�� �G�H�W�D�L�O�H�G�� �V�X�U�Y�H�\�V�� �U�H�T�X�L�U�H�� �W�H�D�P�V�� �R�I��
highly trained scientists and are more 
time consuming and costly than Reef 
�&�K�H�F�N�����,�Q���P�R�V�W���F�R�X�Q�W�U�L�H�V�����D�Q���L�Q�L�W�L�D�O���J�R�D�O��
of establishing a network of Reef Check 
sites alone is already a serious challenge. 
�&�X�U�U�H�Q�W�O�\�����3�(�5�6�*�$���S�O�D�Q�V���W�R���S�D�U�W�L�F�L�S�D�W�H��
with the countries in regional monitoring 
surveys using SSMs–Reef Check 
methodology every two years. PERSGA 
�U�H�F�R�P�P�H�Q�G�V�� �W�K�D�W�� �H�D�F�K�� �F�R�X�Q�W�U�\�� �V�H�W�� �X�S��
�D�� �Q�D�W�L�R�Q�D�O�� �Q�H�W�Z�R�U�N�� �R�I�� �P�R�Q�L�W�R�U�L�Q�J�� �V�L�W�H�V��
�X�V�L�Q�J���5�H�H�I���&�K�H�F�N���P�H�W�K�R�G�R�O�R�J�\���D�V���D���¿�U�V�W��
�V�W�H�S���W�R�Z�D�U�G�V���D���³�U�H�J�L�R�Q�D�O�O�\���D�Q�G���J�O�R�E�D�O�O�\��
comparable” monitoring programme. 
�:�K�H�Q���W�K�L�V�� �Q�H�W�Z�R�U�N���F�D�Q���E�H���V�X�F�F�H�V�V�I�X�O�O�\��
�I�X�Q�G�H�G���D�Q�G���P�D�L�Q�W�D�L�Q�H�G�����W�K�H�Q���V�L�W�H�V���Z�K�H�U�H��
�P�R�U�H���G�H�W�D�L�O�H�G���P�R�Q�L�W�R�U�L�Q�J���L�V���F�D�U�U�L�H�G���R�X�W��
�F�D�Q���E�H���D�G�G�H�G���D�V���¿�Q�D�Q�F�L�D�O���D�Q�G���V�F�L�H�Q�W�L�¿�F��
�S�H�U�V�R�Q�Q�H�O���E�H�F�R�P�H���D�Y�D�L�O�D�E�O�H�� 

3. A number of issues must be considered 
when using the SSMs–Reef Check 
protocol for long-term monitoring. The 
�P�R�V�W���L�P�S�R�U�W�D�Q�W���D�U�H���W�D�[�R�Q�R�P�L�F���V�S�H�F�L�¿�F�L�W�\����
temporal and spatial replication. Each of 
�W�K�H���5�6�*�$���F�R�X�Q�W�U�L�H�V���K�D�V���V�S�H�F�L�¿�F���Q�H�H�G�V����
�F�D�S�D�E�L�O�L�W�L�H�V���� �D�Q�G�� �U�H�V�R�X�U�F�H�V�� �W�K�D�W�� �Z�L�O�O��
�U�H�T�X�L�U�H�� �D�� �F�X�V�W�R�P�� �G�H�V�L�J�Q�����$�Q�� �³�L�G�H�D�O�´��
�W�Z�R���O�H�Y�H�O���P�R�Q�L�W�R�U�L�Q�J���S�U�R�J�U�D�P�P�H���Z�R�X�O�G��
�K�D�Y�H�� �D�� �I�H�Z�� �K�L�J�K���U�H�V�R�O�X�W�L�R�Q�� �V�L�W�H�V�� �X�V�L�Q�J��
�P�R�U�H���G�H�W�D�L�O�H�G���P�H�W�K�R�G�V���V�X�F�K���D�V���(�Q�J�O�L�V�K��
�H�W�� �D�O���� ���������������� �D�Q�G�� �D�� �O�D�U�J�H�U�� �Q�X�P�E�H�U�� �R�I��
�O�R�Z�H�U���U�H�V�R�O�X�W�L�R�Q�� �5�H�H�I�� �&�K�H�F�N�� �V�L�W�H�V�� 
The Reef Check methodology has key 
characteristics that ensure it plays an 
important role in a two-level monitoring 
programme. First it is a relatively fast 
method that allows a team to gather a 
�V�Q�D�S�V�K�R�W�� �R�I�� �W�K�H�� �K�H�D�O�W�K�� �R�I�� �U�H�H�I�� �F�R�U�D�O�V����
�R�W�K�H�U���L�Q�Y�H�U�W�H�E�U�D�W�H�V���D�Q�G���¿�V�K���D�W���X�S���W�R���W�Z�R��
sites per day. As more sites are surveyed 
�L�Q���D���S�D�U�W�L�F�X�O�D�U���D�U�H�D�����W�K�H���U�H�V�R�O�X�W�L�R�Q���R�I���W�K�H��
snapshot is increased.

6. RECOMMENDATIONS
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������ �6�H�F�R�Q�G���� �E�H�F�D�X�V�H�� �5�H�H�I�� �&�K�H�F�N�� �F�D�Q�� �E�H��
based on major inputs from volunteers 
it can be built and extended through 
community participation. PERSGA and 
�W�K�H�� �R�I�¿�F�L�D�O�� �H�Q�Y�L�U�R�Q�P�H�Q�W�D�O�� �D�X�W�K�R�U�L�W�L�H�V��
�L�Q�� �H�D�F�K�� �F�R�X�Q�W�U�\�� �F�D�Q�� �X�V�H�� �1�*�2�� �V�X�S�S�R�U�W��
�W�R�� �H�Q�J�D�J�H�� �Y�R�O�X�Q�W�H�H�U�V�� �L�Q�� �W�K�H�� �U�H�J�X�O�D�U��
�P�R�Q�L�W�R�U�L�Q�J�� �V�X�U�Y�H�\���� �7�K�H�Q�� �5�H�H�I�� �&�K�H�F�N��
�W�H�D�P�V���F�D�Q���E�H���P�R�E�L�O�L�]�H�G���W�R���V�X�U�Y�H�\���P�D�Q�\��
�P�R�U�H�� �V�L�W�H�V�� �W�K�D�Q�� �L�V�� �F�X�U�U�H�Q�W�O�\�� �S�R�V�V�L�E�O�H����
�7�K�H���Q�D�W�L�R�Q�D�O���W�H�D�P�V�� �F�D�Q���I�R�F�X�V���R�Q���P�R�U�H��
�L�Q�W�H�Q�V�L�Y�H�� �P�H�W�K�R�G�V�� �Z�K�L�F�K�� �D�U�H�� �P�X�F�K��
�P�R�U�H�� �F�R�V�W�O�\�� �L�Q�� �W�L�P�H���� �V�W�D�I�I�� �D�Q�G�� �I�X�Q�G�L�Q�J����
�(�D�F�K���F�R�X�Q�W�U�\���F�D�Q���G�H�¿�Q�H���W�K�H���Q�X�P�E�H�U���R�I��
�K�L�J�K���U�H�V�R�O�X�W�L�R�Q�� �V�L�W�H�V�� �W�R�� �E�H�� �P�R�Q�L�W�R�U�H�G��
�D�F�F�R�U�G�L�Q�J���W�R���L�W�V���F�D�S�D�E�L�O�L�W�L�H�V���D�Q�G���Q�H�H�G�V����
�,�Q�� �D�G�G�L�W�L�R�Q���� �W�K�H�� �5�H�H�I�� �&�K�H�F�N�� �V�L�W�H�V�� �F�D�Q��
be resurveyed by volunteers more 
�I�U�H�T�X�H�Q�W�O�\�� �W�K�D�Q�� �W�K�H�� �K�L�J�K���U�H�V�R�O�X�W�L�R�Q��
sites. If Reef Check surveys are 
�U�H�S�H�D�W�H�G���D�W���T�X�D�U�W�H�U�O�\���L�Q�W�H�U�Y�D�O�V�����W�K�H�\���F�D�Q��
then act as an early warning system for 
major anthropogenic changes such as 
�E�O�H�D�F�K�L�Q�J���� �R�Y�H�U�¿�V�K�L�Q�J���� �H�X�W�U�R�S�K�L�F�D�W�L�R�Q��
and sedimentation.

������ �3�(�5�6�*�$�� �V�K�R�X�O�G�� �D�O�V�R�� �I�D�F�L�O�L�W�D�W�H�� �W�K�H��
�F�R�R�S�H�U�D�W�L�R�Q�� �R�I�� �U�H�J�L�R�Q�D�O�� �V�F�L�H�Q�W�L�V�W�V�� �Z�L�W�K��

�L�Q�W�H�U�Q�D�W�L�R�Q�D�O�� �Q�H�W�Z�R�U�N�V�� �R�I�� �V�F�L�H�Q�W�L�V�W�V��
�H�Q�J�D�J�H�G�� �L�Q�� �P�R�Q�L�W�R�U�L�Q�J�� �J�O�R�E�D�O�� �V�H�D��
�W�H�P�S�H�U�D�W�X�U�H�V�� �I�R�U�� �H�D�U�O�\�� �Z�D�U�Q�L�Q�J�� �V�L�J�Q�V��
�R�I�� �F�R�U�D�O�� �E�O�H�D�F�K�L�Q�J���� �,�Q�� �S�D�U�W�L�F�X�O�D�U����
coral research into the sensitivity 
and resilience of RSGA coral reefs to 
bleaching events should be actively 
supported and encouraged (especially 
those reefs that form part of the Regional 
Network of Marine Protected Areas).

6. There is a need to integrate current 
and future research and monitoring 
�L�Q�W�R�� �J�O�R�E�D�O�� �L�Q�L�W�L�D�W�L�Y�H�V���� �D�Q�G�� �W�K�H�� �R�Q�J�R�L�Q�J��
research and monitoring taking place in 
the PERSGA member states. PERSGA 
�P�D�L�Q�W�D�L�Q�V�� �V�X�F�K�� �L�Q�W�H�J�U�D�W�L�R�Q�� �Z�L�W�K�� �J�O�R�E�D�O��
�L�Q�L�W�L�D�W�L�Y�H�V�� �E�X�W�� �I�X�U�W�K�H�U�� �D�G�Y�D�Q�F�H�V�� �V�K�R�X�O�G��
�E�H���P�D�G�H���D�W���W�K�H���Q�D�W�L�R�Q�D�O���O�H�Y�H�O�����1�D�W�L�R�Q�D�O��
�P�R�Q�L�W�R�U�L�Q�J�� �S�U�R�J�U�D�P�P�H�V�� �Q�H�H�G�� �W�R�� �E�H��
�G�H�V�L�J�Q�H�G�� �D�Q�G�� �L�P�S�O�H�P�H�Q�W�H�G�� �Z�L�W�K�� �W�K�H��
�U�H�V�X�O�W�V�� �L�Q�W�H�J�U�D�W�H�G�� �L�Q�W�R�� �W�K�H�� �3�(�5�6�*�$��
�G�D�W�D�E�D�V�H�� �D�W�� �K�H�D�G�T�X�D�U�W�H�U�V�� �W�R�� �I�D�F�L�O�L�W�D�W�H��
�W�K�H�� �S�U�H�S�D�U�D�W�L�R�Q�� �R�I�� �U�H�J�X�O�D�U�� �U�H�J�L�R�Q�D�O��
�V�W�D�W�X�V���U�H�S�R�U�W�V�����7�K�L�V���Z�R�X�O�G���D�V�V�L�V�W���G�H�F�L�V�L�R�Q��
�P�D�N�H�U�V���L�Q���W�K�H�L�U���F�R�Q�V�H�U�Y�D�W�L�R�Q���H�I�I�R�U�W�V��
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�$�O���6�D�N�D�I�I�����+�����D�Q�G���(�V�V�H�Q�����0�����������������2�F�F�X�U�U�H�Q�F�H��
�D�Q�G�� �G�L�V�W�U�L�E�X�W�L�R�Q�� �R�I�� �¿�V�K�� �V�S�H�F�L�H�V�� �R�I�I��
Yemen (Gulf of Aden and Arabian 
Sea). Naga����22����������������
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���$�,�0�6������ ������������ �&�U�R�Z�Q�� �R�I�� �7�K�R�U�Q�V��
�6�W�D�U�¿�V�K�����2�X�W�E�U�H�D�N�V�����K�W�W�S�������Z�Z�Z���J�R�Y��
au/pages/ref lib/cot-starfish/pages/
�F�R�W���T�������K�W�P�O��

�&�K�L�I�¿�Q�J�V���� �$���:���� ������������ �0�D�U�L�Q�H�� �5�H�J�L�R�Q��
11: Arabian Seas. In: A Global 
Representative System of Marine 
�3�U�R�W�H�F�W�H�G�� �$�U�H�D�V���� �9�R�O�X�P�H�� �,�,�,����
�&�H�Q�W�U�D�O���,�Q�G�L�D�Q���2�F�H�D�Q�����$�U�D�E�L�D�Q���6�H�D�V����
East Africa and East Asian Seas. 
���.�H�O�O�H�K�H�U�����*�������%�O�H�D�N�O�H�\�����&�����	���:�H�O�O�V����
�6�����H�G�V�������S�S�������������������*�U�H�D�W���%�D�U�U�L�H�U���5�H�H�I��
�0�D�U�L�Q�H���3�D�U�N���$�X�W�K�R�U�L�W�\�����7�R�Z�Q�V�Y�L�O�O�H����
�7�K�H���:�R�U�O�G���%�D�Q�N�����:�D�V�K�L�Q�J�W�R�Q�����'���&������
�,�8�&�1�����*�O�D�Q�G��

�'�H�� �9�D�Q�W�L�H�U���� �/������ �7�X�U�D�N���� �(������ �$�O���6�K�D�L�N�K���� �.����
�D�Q�G�� �'�H�¶�D�W�K���� �*���� ���������D���� �&�R�U�D�O��
communities of the central-northern 
Saudi Arabian Red Sea. �)�D�X�Q�D�� �R�I��
�$�U�D�E�L�D������������������������

�'�H���9�D�Q�W�L�H�U�����/�������7�X�U�D�N�����(�������$�O���6�K�D�L�N�K�����.�����D�Q�G��
�'�H�¶�D�W�K���� �*���� ���������E���� �&�R�U�D�O�� �E�O�H�D�F�K�L�Q�J��
in the central-northern Saudi 
�$�U�D�E�L�D�Q�� �5�H�G�� �6�H�D���� �6�H�S�W�H�P�E�H�U�� ������������
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APPENDIX 1

�0�H�P�E�H�U�V���R�I���W�K�H���Q�D�W�L�R�Q�D�O���¿�H�O�G�Z�R�U�N���W�H�D�P�V���W�K�D�W���S�D�U�W�L�F�L�S�D�W�H�G���L�Q���W�K�H�������������U�H�J�L�R�Q�D�O���P�R�Q�L�W�R�U�L�Q�J��
�V�X�U�Y�H�\�����W�K�H�L�U���R�I�¿�F�L�D�O���D�X�W�K�R�U�L�W�L�H�V���D�Q�G���O�H�Y�H�O���R�I���H�[�S�H�U�L�H�Q�F�H��

# Country Name Authority State

PERSGA Dr. Mohammed Kotb �3�(�5�6�*�$���±���%�L�R�G�L�Y�H�U�V�L�W�\���	���0�3�$�V��
Programme

�6�F�L�H�Q�W�L�¿�F���	��
Diving Leader

1

Egypt

Essam S. Khalil Sharm El-Sheikh Protectorates (EEAA) Experienced

2 Mohamed A. Abdou Sharm El-Sheikh Protectorates (EEAA) New participant

3 Said B. Al-Housiny Sharm El-Sheikh Protectorates (EEAA) New participant

4 Aly A. Badawy Nuweiba (EEAA) New participant

5 Emad H. Mohamed Dahab (EEAA) New participant

6 Tamer M. Attalla Hurghada Protectorates (EEAA) Experienced

7 Tamer K. Farghal Hurghada Protectorates (EEAA) Experienced

8 Beshoy M. Fahmy Hurghada Protectorates (EEAA) New participant

9 Wael A. Hefny Hurghada Protectorates (EEAA) Experienced

10

Jordan

Salim Y.S. Al- 
Nawaiseh

�$�T�D�E�D���0�D�U�L�Q�H���3�D�U�N�����$�6�(�=�$��Experienced

11 Abdullah M.A. Al-
Momani

�$�T�D�E�D���0�D�U�L�Q�H���6�F�L�H�Q�F�H���6�W�D�W�L�R�QExperienced

12 Omer A.A. Al-
Momani

�$�T�D�E�D���0�D�U�L�Q�H���6�F�L�H�Q�F�H���6�W�D�W�L�R�QExperienced

13 Atieh A.A. Al-
Tarabeen

�$�T�D�E�D���0�D�U�L�Q�H���3�D�U�N�����$�6�(�=�$��New participant

14 Rakad B.M. Al-
Hweeti

�$�T�D�E�D���0�D�U�L�Q�H���3�D�U�N�����$�6�(�=�$��New participant

15 Nasser H. Al-
Shamailah

�$�T�D�E�D���0�D�U�L�Q�H���3�D�U�N�����$�6�(�=�$��New participant

16

Saudi 
Arabia

Dr. Abdel-Mohsen A. 
�$�O���6�R�¿�D�Q�\

King Abdul-Aziz University-Jeddah Experienced

17 Rabiea M. Khayat King Abdul-Aziz University-Jeddah New participant

18 Kamal K. Al-Dahory King Abdul-Aziz University-Jeddah Experienced

19 Yehia A. Falous King Abdul-Aziz University-Jeddah New participant
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20

Yemen

Aref A. Hamoud General Authority of the Marine 
Science Research

Experienced

21 Maeen L. Al-Swari General Authority of the Environment 
Protection

New participant

22 Hesham S. Awadh General Authority of the Marine 
Science Research

New participant

23 Zaher A. Al-Agwan PERSGA Experienced

24

Djibouti

Houssein Rirache Environment and Land Planning 
Department (MHUEAT)

Experienced

25 Sayaka Matsumura Japan International Cooperation 
Agency (JICA)

New participant

26 Saied Djibouti Marine Force New participant

27 Mohamed Djibouti Marine Force New participant

28

Sudan

Moamer E. Aly Marine Science Faculty–Port Sudan 
University

New participant

29 Khalid A. Shakour Implementing Science Faculty–Port 
Sudan

New participant

30 Khassan M. Ahmed Nile Oil Company Experienced

31 Abdullah N. Al-Awad Red Sea Fish Research Center New participant

32 Ehab O. Abdulla Marine Science Faculty–Port Sudan 
University

Experienced

33 Al-Amin M. Al-Amin Red Sea Fish Research Center Experienced

34 Yasser H. Ebrahim Marine Science Faculty–Port Sudan 
University

New participant
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APPENDIX 2

The data sheets for the different categories and indicator species used during the current 
�V�X�U�Y�H�\�����D�I�W�H�U���5�H�H�I���&�K�H�F�N����������������

��

Site Name: Country/Island:
Depth: T eam Leader:
Date: Time:

Fish
Data recorded by:

0-20m 25-45m 50-70m 75-95m

0-20m 25-45m 50-70m 75-95m

Butterflyfish (Chaetodontidae)

Sweetlipis (Haemulidae)

Broomtail wrasse ( Cheilinus lunalatus )

50-60 cm

Humphead wrasse ( Cheilinus 
undulatus  )
Bumphead parrotfish ( Bolbometopon 
muricatum  )

Other parrotfish (Scaridae) only >20 cm

Moray eel (Muraenidae)

Snapper (Lutjanidae)

>60 cm

Total # grouper

Rare animals sighted (type/#)

Comments: 

Grouper (Serranidae) sizes (cm)  (count 
ONLY >30cm):

30-40 cm

40-50 cm
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��

Site Name: Country/Island:
Depth: T eam Leader:
Date: Time:

Data recorded by :

0-20m 25-45m 50-70m 75-95m

0-20m 25-45m 50-70m 75-95m

0-20m 25-45m 50-70m 75-95m

Invertebrates

Banded coral shrimp (Stenopus hispidus )
Diadema  urchins (including 
Echinothrix spp.)

Pencil urchin  ( H. mammilatus )

Collector urchin  ( Tripneustes  spp.)

Sea cucumber (Holothuridae)

Crown of thorns ( Acanthaster plancii )

Triton ( Charonia tritonis )

Lobster ( Palinuridae)

Giant clam ( Tridacna  sp.) sizes

<10 cm

10-20 cm

20-30 cm

30-40 cm

40-50 cm

>50 cm

Total # giant clams observed

Impacts: Coral Disease/ 
Bleaching/Trash/Other

0 = none, 1 = low, 2 = medium and 3 = high

Coral damage: Boat/Anchor
Coral damage: Dynamite
Coral damage: Other
Trash: Fish nets
Trash: General 
Bleaching (% of coral population)
Bleaching (% of colony)
Coral Disease (% of coral affected if yes)  
Rare animals sighted (type/#)

Comments: 
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��

Site nam e

Substrate Code
HC   hard coral         SC   soft coral        RKC re cently killed coral

SP   sponge        RC   rock 
RB   rubble        SD   sand         SI     silt/clay        
OT   other                                              
       

0 - 19.5 m 25 - 44.5 m 50 - 69.5 m 75 - 94.5 m

0 10 25 35 50 60 75 85

0.5 10.5 25.5 35.5 50.5 60.5 75.5 85.5

1 11 26 36 51 61 76 86

1.5 11.5 26.5 36.5 51.5 61.5 76.5 86.5

2 12 27 37 52 62 77 87

2.5 12.5 27.5 37.5 52.5 62.5 77.5 87.5

3 13 28 38 53 63 78 88

3.5 13.5 28.5 38.5 53.5 63.5 78.5 88.5

4 14 29 39 54 64 79 89

4.5 14.5 29.5 39.5 54.5 64.5 79.5 89.5

5 15 30 40 55 65 80 90

5.5 15.5 30.5 40.5 55.5 65.5 80.5 90.5

6 16 31 41 56 66 81 91

6.5 16.5 31.5 41.5 56.5 66.5 81.5 91.5

7 17 32 42 57 67 82 92

7.5 17.5 32.5 42.5 57.5 67.5 82.5 92.5

8 18 33 43 58 68 83 93

8.5 18.5 33.5 43.5 58.5 68.5 83.5 93.5

Country/Island: 

Depth: Date:

(For first segment, if start point is 0 m, last point is 19.5 m)

TS/TL: Data recorded by:  

Time:

NIA  nutrient indicator algae 

SEGMENT 1 SEGMENT 2 SEGMENT 3 SEGMENT 4
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APPENDIX 3

Coordinates and names of the reefs and the sites surveyed.
C

ou
nt

ry City / 
Island Site Name Beach/Reef Name Lat. (D-M-S) Long. (D-M-S) #

E
g

yp
t

Nuweiba Ras Shetan Castle Beach �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(1

Dahab Island Dive Inn Beach �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(2

Sharm El-
Sheikh

Ras Nosrani Melina Sinai �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(3

Sharm El-
Sheikh

Ras 
Mohamed

Anemone City Reef �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(4

Hurghada Gotta Abu 
Ramada

Gotta Abu Ramada �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(5

Safaga Ras Abou 
Soma

Ras Abou Soma Reef �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(6

�4�X�V�L�H�UMarsa Wizr Mangrove Bay Beach �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(7

Marsa 
Alam

Marsa 
�6�K�D�T�U�D�D

�0�D�U�V�D���6�K�D�T�U�D�D���5�H�H�I �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(8

S
ud

an

�2�¶�6�H�L�I ------------ �(�D�V�W���R�I���2�¶�6�H�L�I���3�U�R�W���M�H�W�W�\ �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(9

Arkiyai ------------ �5�H�H�I���R�I�I���$�U�N�\�D�L���¿�V�K�L�Q�J��
village

�����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(10

Port-
Sudan

Abou 
Hashish

�5�H�H�I���R�I�I���3�R�U�W���6�X�G�D�Q���¿�V�K��
market

�����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(11

Suakin ------------ Reef off Suakin Port �����ƒ���¶���������´�1 �����ƒ�����¶���������´�(12

D
jib

ou
ti

Maskali 
Island

Light house Light house western 
reef

�����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(13

Maskali 
Island

Canyon Light house northern 
reef

�����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(14

Moucha 
Islands

Grand Recif 
(Great Reef)

Tombant Nord (northern 
slope)

�����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(15

Seven 
Brothers 
Islands

Grande Ile Japanese Garden �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(16

Seven 
Brothers 
Islands

�,�O�H���G�H���O�¶�(�V�WChinese Garden �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(17
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C
ou

nt
ry City / 

Island Site Name Beach/Reef Name Lat. (D-M-S) Long. (D-M-S) #
S

om
al

ia

No survey ------------ --------------- --------------- --------------- ---

Ye
m

en

�7�L�T�I�D�V�K��
Island

------------ -------------- �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(18

Shalatem 
Island

------------ -------------- �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(19

Myyun 
Island

------------ -------------- �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(20

�6�K�D�T�U�D�D��
coast

------------ -------------- �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´���(21

Sikha 
Island

------------ -------------- �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(22

�0�D�F�U�R�T�K�D��
Island

------------ -------------- �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(23

Socotra 
Island

Roosh-Halah -------------- �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(24

K
S

A

�+�D�T�O ------------ Dora �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(25

�0�D�T�Q�D ------------ --------------- �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(26

Duba ------------ Cement Tabouk �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(27

Umm Lajj ------------ --------------- �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(28

Mastura ------------ --------------- �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(29

Jeddah Corniche --------------- �����ƒ�����¶���������´�1 �����ƒ�����¶�����������´�(30

Al Lith ------------ --------------- �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(31

Assir Hali --------------- �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(32

Farasan Zfaf --------------- �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(33

Jo
rd

an

�$�T�D�E�D

------------ First Bay �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(34

------------ Japanese Garden �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(35

------------ �$�T�X�D�U�L�X�P �����ƒ�����¶�����������´�1 �����ƒ�����¶�����������´�(36
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APPENDIX 4

�'�D�W�D���F�R�O�O�H�F�W�H�G���I�U�R�P���'�M�L�E�R�X�W�L�D�Q���U�H�H�I���V�L�W�H�V 
�*�R�R�J�O�H���L�P�D�J�H�V���V�K�R�Z�L�Q�J���W�K�H���O�R�F�D�W�L�R�Q�V���R�I���W�K�H���V�L�W�H�V���V�X�U�Y�H�\�H�G���R�Q���'�M�L�E�R�X�W�L�D�Q���U�H�H�I�V

�*�R�R�J�O�H���L�P�D�J�H���R�I���0�D�V�N�D�O�L���,�V�O�D�Q�G���V�K�R�Z�L�Q�J���V�L�W�H�V���R�I���/�L�J�K�W���+�R�X�V�H�����D�E�R�Y�H�����D�Q�G���&�D�Q�\�R�Q��
���E�H�O�R�Z�������W�K�H���\�H�O�O�R�Z���D�U�U�R�Z�V���L�Q�G�L�F�D�W�H���W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q�V���R�I���W�K�H���W�U�D�Q�V�H�F�W�V���V�X�U�Y�H�\�H�G�� 
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�*�R�R�J�O�H���L�P�D�J�H���R�I���0�R�X�F�K�D���,�V�O�D�Q�G���V�K�R�Z�L�Q�J���W�K�H���O�R�F�D�W�L�R�Q���R�I���Q�R�U�W�K�H�U�Q���V�O�R�S�H���J�U�H�D�W���U�H�H�I��
���*�U�D�Q�G���5�H�F�L�I�±�7�R�P�E�D�Q�W���1�R�U�G�������W�K�H���\�H�O�O�R�Z���D�U�U�R�Z���L�Q�G�L�F�D�W�H�V���W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I���W�K�H��

transects surveyed.

�*�R�R�J�O�H���L�P�D�J�H���R�I���W�K�H���6�H�Y�H�Q���%�U�R�W�K�H�U�V���,�V�O�D�Q�G�V�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z���L�Q�G�L�F�D�W�H�V���W�K�H���H�[�D�F�W��
location of the transects surveyed at the Japanese Garden Reef on the Great Island 

(Grande Ile).
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�*�R�R�J�O�H���L�P�D�J�H���R�I���W�K�H���6�H�Y�H�Q���%�U�R�W�K�H�U�V���,�V�O�D�Q�G�V�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z���L�Q�G�L�F�D�W�H�V���W�K�H���H�[�D�F�W��
location of the transects surveyed at the Chinese Garden Reef on the Eastern Island 

(Ile de l’Est).
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�5�H�H�I���3�U�R�¿�O�H�V���I�R�U���W�K�H���6�L�W�H�V���6�X�U�Y�H�\�H�G���L�Q���'�M�L�E�R�X�W�L

Seven Brothers
Ile de l’Est–Chinese Garden

Maskali Island—Light House

Maskali Island—Canyon

Moucha Island
�*�U�D�Q�G���5�H�F�L�I�±�7�R�P�E�D�Q�W���1�R�U�G

Seven Brothers
Grand Ile–Japanese Garden
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APPENDIX 5

�'�D�W�D���F�R�O�O�H�F�W�H�G���I�U�R�P���(�J�\�S�W�L�D�Q���U�H�H�I���V�L�W�H�V
 

�*�R�R�J�O�H���L�P�D�J�H�V���V�K�R�Z�L�Q�J���W�K�H���O�R�F�D�W�L�R�Q�V���R�I���W�K�H���V�L�W�H�V���V�X�U�Y�H�\�H�G���R�Q���(�J�\�S�W�L�D�Q���U�H�H�I�V

�*�R�R�J�O�H���L�P�D�J�H���R�I���1�X�Z�H�L�E�D���(�J�\�S�W�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z���L�Q�G�L�F�D�W�H�V���W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I���W�K�H��
transects surveyed in front of Castle Resort beach, Ras Shitan reef site.

�*�R�R�J�O�H���L�P�D�J�H���R�I���'�D�K�D�E���(�J�\�S�W�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z���L�Q�G�L�F�D�W�H�V���W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I���W�K�H��
transects surveyed in front of Dive Inn beach, the island reef site.
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�*�R�R�J�O�H���L�P�D�J�H���R�I���5�D�V���1�R�V�U�D�Q�L�����6�K�D�U�P���(�O���6�K�H�L�N�K�����(�J�\�S�W�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z���L�Q�G�L�F�D�W�H�V��
�W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I���W�K�H���W�U�D�Q�V�H�F�W�V���V�X�U�Y�H�\�H�G���L�Q���I�U�R�Q�W���R�I���0�H�O�L�Q�D���6�L�Q�D�L���5�H�V�R�U�W���E�H�D�F�K��

�*�R�R�J�O�H���L�P�D�J�H���R�I���5�D�V���0�R�K�D�P�H�G�����6�K�D�U�P���(�O���6�K�H�L�N�K�����(�J�\�S�W�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z���L�Q�G�L�F�D�W�H�V��
�W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I���W�K�H���W�U�D�Q�V�H�F�W�V���V�X�U�Y�H�\�H�G���D�W���W�K�H���$�Q�H�P�R�Q�H���&�L�W�\���U�H�H�I���V�L�W�H��
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�*�R�R�J�O�H���L�P�D�J�H���R�I���*�R�W�W�D���$�E�X���5�D�P�D�G�D���V�X�E�P�H�U�J�H�G���U�H�H�I�����+�X�U�J�K�D�G�D�����(�J�\�S�W�����W�K�H���\�H�O�O�R�Z��
�D�U�U�R�Z���L�Q�G�L�F�D�W�H�V���W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I���W�K�H���W�U�D�Q�V�H�F�W�V���V�X�U�Y�H�\�H�G��

�*�R�R�J�O�H���L�P�D�J�H���R�I���5�D�V���$�E�X���6�R�P�D�����6�D�I�D�J�D�����(�J�\�S�W�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z���L�Q�G�L�F�D�W�H�V���W�K�H���H�[�D�F�W��
location of the transects surveyed.
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�*�R�R�J�O�H���L�P�D�J�H���R�I���0�D�U�V�D���:�L�]�U�����4�X�V�L�H�U�����(�J�\�S�W�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z���L�Q�G�L�F�D�W�H�V���W�K�H���H�[�D�F�W��
location of the transects surveyed in front of the Mangrove Bay Resort reef.

�*�R�R�J�O�H���L�P�D�J�H���R�I���0�D�U�V�D���$�O�D�P�����(�J�\�S�W�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z���L�Q�G�L�F�D�W�H�V���W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I��
�W�K�H���W�U�D�Q�V�H�F�W�V���V�X�U�Y�H�\�H�G���D�W���0�D�U�V�D���6�K�D�T�U�D�D���U�H�H�I�V��
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�5�H�H�I���3�U�R�¿�O�H�V���I�R�U���W�K�H���6�L�W�H�V���6�X�U�Y�H�\�H�G���L�Q���(�J�\�S�W

�6�K�D�U�P���(�O���6�K�H�L�N�K�±�5�D�V���1�R�V�U�D�Q�L

Dahab–the island

�1�X�Z�H�L�E�D�±�5�D�V���6�K�H�W�D�Q

�6�K�D�U�P���(�O���6�K�H�L�N�K�±�5�D�V���0�R�K�D�P�H�G
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�6�D�I�D�J�D�±�5�D�V���$�E�X���6�R�P�D

�+�X�U�J�K�D�G�D�±�*�R�W�W�D���$�E�X���5�D�P�D�G�D�4�X�V�L�H�U�±�0�D�U�V�D���:�L�]�U

�0�D�U�V�D���$�O�D�P�±�0�D�U�V�D���6�K�D�T�U�D�D
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APPENDIX 6

�'�D�W�D���F�R�O�O�H�F�W�H�G���I�U�R�P���-�R�U�G�D�Q�L�D�Q���U�H�H�I���V�L�W�H�V

�*�R�R�J�O�H���L�P�D�J�H�V���V�K�R�Z�L�Q�J���W�K�H���O�R�F�D�W�L�R�Q�V���R�I���W�K�H���V�L�W�H�V���V�X�U�Y�H�\�H�G���R�Q���-�R�U�G�D�Q�L�D�Q���U�H�H�I�V

�*�R�R�J�O�H���L�P�D�J�H���R�I���W�K�H���)�L�U�V�W���%�D�\���U�H�H�I���V�L�W�H���R�Q���W�K�H���$�T�D�E�D���F�R�D�V�W�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z���L�Q�G�L�F�D�W�H�V��
�W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I���W�K�H���W�U�D�Q�V�H�F�W�V���V�X�U�Y�H�\�H�G��

�*�R�R�J�O�H���L�P�D�J�H���R�I���W�K�H���-�D�S�D�Q�H�V�H���*�D�U�G�H�Q���U�H�H�I���V�L�W�H���R�Q���W�K�H���$�T�D�E�D���F�R�D�V�W�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z��
�L�Q�G�L�F�D�W�H�V���W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I���W�K�H���W�U�D�Q�V�H�F�W�V���V�X�U�Y�H�\�H�G��
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�*�R�R�J�O�H���L�P�D�J�H���R�I���W�K�H���$�T�X�D�U�L�X�P���U�H�H�I���V�L�W�H���R�Q���W�K�H���$�T�D�E�D���F�R�D�V�W�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z��
�L�Q�G�L�F�D�W�H�V���W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I���W�K�H���W�U�D�Q�V�H�F�W�V���V�X�U�Y�H�\�H�G��
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�5�H�H�I���3�U�R�¿�O�H�V���I�R�U���W�K�H���6�L�W�H�V���6�X�U�Y�H�\�H�G���L�Q���-�R�U�G�D�Q

First Bay Reef

Japanese Garden Reef

�$�T�X�D�U�L�X�P���5�H�H�I
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APPENDIX 7

�'�D�W�D���F�R�O�O�H�F�W�H�G���I�U�R�P���6�D�X�G�L���$�U�D�E�L�D�Q���5�H�G���6�H�D���U�H�H�I���V�L�W�H�V

�*�R�R�J�O�H���L�P�D�J�H�V���V�K�R�Z�L�Q�J���W�K�H���O�R�F�D�W�L�R�Q�V���R�I���W�K�H���V�L�W�H�V���V�X�U�Y�H�\�H�G���R�Q���6�D�X�G�L���$�U�D�E�L�D�Q���5�H�G���6�H�D��
reefs

�*�R�R�J�O�H���L�P�D�J�H���R�I���+�D�T�O���'�R�U�D���V�L�W�H���R�Q���W�K�H���.�6�$���*�X�O�I���R�I���$�T�D�E�D���U�H�H�I�V�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z��
�L�Q�G�L�F�D�W�H�V���W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I���W�K�H���W�U�D�Q�V�H�F�W�V���V�X�U�Y�H�\�H�G��

�*�R�R�J�O�H���L�P�D�J�H���R�I���0�D�T�Q�D���V�X�U�Y�H�\�H�G���V�L�W�H���D�W���W�K�H���.�6�$���*�X�O�I���R�I���$�T�D�E�D���U�H�H�I�V�����W�K�H���\�H�O�O�R�Z��
�D�U�U�R�Z���L�Q�G�L�F�D�W�H�V���W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I���W�K�H���W�U�D�Q�V�H�F�W�V���V�X�U�Y�H�\�H�G��
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�*�R�R�J�O�H���L�P�D�J�H���R�I���'�X�E�D���V�L�W�H�����.�6�$���Q�R�U�W�K�H�U�Q���5�H�G���6�H�D���U�H�H�I�V�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z���L�Q�G�L�F�D�W�H�V��
�W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I���W�K�H���W�U�D�Q�V�H�F�W�V���V�X�U�Y�H�\�H�G��

�*�R�R�J�O�H���L�P�D�J�H���R�I���8�P�P���/�D�M�M���V�L�W�H�����.�6�$���Q�R�U�W�K�H�U�Q���5�H�G���6�H�D���U�H�H�I�V�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z��
�L�Q�G�L�F�D�W�H�V���W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I���W�K�H���W�U�D�Q�V�H�F�W�V���V�X�U�Y�H�\�H�G��
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�*�R�R�J�O�H���L�P�D�J�H���R�I���0�D�V�W�X�U�D���V�L�W�H�����.�6�$���Q�R�U�W�K�H�U�Q���5�H�G���6�H�D���U�H�H�I�V�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z��
�L�Q�G�L�F�D�W�H�V���W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I���W�K�H���W�U�D�Q�V�H�F�W�V���V�X�U�Y�H�\�H�G��

�*�R�R�J�O�H���L�P�D�J�H���R�I���-�H�G�G�D�K���&�R�U�Q�L�F�K�H���V�L�W�H�����.�6�$���F�H�Q�W�U�D�O���5�H�G���6�H�D���U�H�H�I�V�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z��
�L�Q�G�L�F�D�W�H�V���W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I���W�K�H���W�U�D�Q�V�H�F�W�V���V�X�U�Y�H�\�H�G����
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�*�R�R�J�O�H���L�P�D�J�H���R�I���$�O���/�L�W�K���V�L�W�H�����.�6�$���F�H�Q�W�U�D�O���5�H�G���6�H�D���U�H�H�I�V�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z���L�Q�G�L�F�D�W�H�V��
�W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I���W�K�H���W�U�D�Q�V�H�F�W�V���V�X�U�Y�H�\�H�G��

�*�R�R�J�O�H���L�P�D�J�H���R�I���+�D�O�L���V�L�W�H�����.�6�$���F�H�Q�W�U�D�O���5�H�G���6�H�D���U�H�H�I�V�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z���L�Q�G�L�F�D�W�H�V���W�K�H��
�H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I���W�K�H���W�U�D�Q�V�H�F�W�V���V�X�U�Y�H�\�H�G��
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�*�R�R�J�O�H���L�P�D�J�H���R�I���)�D�U�D�V�D�Q���=�I�D�I���V�L�W�H�����.�6�$���V�R�X�W�K�H�U�Q���5�H�G���6�H�D���U�H�H�I�V�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z��
�L�Q�G�L�F�D�W�H�V���W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I���W�K�H���W�U�D�Q�V�H�F�W�V���V�X�U�Y�H�\�H�G��
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�5�H�H�I���3�U�R�¿�O�H�V���I�R�U���W�K�H���6�L�W�H�V���6�X�U�Y�H�\�H�G���L�Q���6�D�X�G�L���$�U�D�E�L�D

�+�D�T�O���5�H�H�I

�0�D�T�Q�D���5�H�H�I

Duba Reef

�8�P�P���/�D�M�M���5�H�H�I

Mastura Reef

Jeddah Corniche Reef
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Al Lith Reef

Hali Reef

Farasan-Zfaf Reef
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APPENDIX 8

�'�D�W�D���F�R�O�O�H�F�W�H�G���I�U�R�P���6�X�G�D�Q�H�V�H���U�H�H�I���V�L�W�H�V

�*�R�R�J�O�H���L�P�D�J�H�V���V�K�R�Z�L�Q�J���W�K�H���O�R�F�D�W�L�R�Q�V���R�I���W�K�H���V�L�W�H�V���V�X�U�Y�H�\�H�G���R�Q���6�X�G�D�Q�H�V�H���U�H�H�I�V

�*�R�R�J�O�H���L�P�D�J�H���R�I���W�K�H���2�¶�6�H�L�I���U�H�H�I���V�L�W�H�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z���L�Q�G�L�F�D�W�H�V���W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I��
the transects surveyed.

�*�R�R�J�O�H���L�P�D�J�H���R�I���W�K�H���$�U�N�L�\�D�L���U�H�H�I���V�L�W�H�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z���L�Q�G�L�F�D�W�H�V���W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I��
the transects surveyed.
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�*�R�R�J�O�H���L�P�D�J�H���R�I���W�K�H���3�R�U�W���6�X�G�D�Q�±�$�E�X���+�D�V�K�L�V�K���U�H�H�I���V�L�W�H�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z���L�Q�G�L�F�D�W�H�V��
�W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I���W�K�H���W�U�D�Q�V�H�F�W�V���V�X�U�Y�H�\�H�G��

�*�R�R�J�O�H���L�P�D�J�H���R�I���W�K�H���6�X�D�N�L�Q���U�H�H�I���V�L�W�H�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z���L�Q�G�L�F�D�W�H�V���W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I��
the transects surveyed.
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�5�H�H�I���3�U�R�¿�O�H�V���I�R�U���W�K�H���6�L�W�H�V���6�X�U�Y�H�\�H�G���L�Q���6�X�G�D�Q

O’Seif Reef

Arkiyai Reef

Port Sudan–Abu Hashish Reef

Suakin Reef
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APPENDIX 9

�'�D�W�D���F�R�O�O�H�F�W�H�G���I�U�R�P���<�H�P�H�Q�L���U�H�H�I���V�L�W�H�V

�*�R�R�J�O�H���L�P�D�J�H�V���V�K�R�Z�L�Q�J���W�K�H���O�R�F�D�W�L�R�Q�V���R�I���W�K�H���V�L�W�H�V���V�X�U�Y�H�\�H�G���R�Q���<�H�P�H�Q�L���U�H�H�I�V

�*�R�R�J�O�H���L�P�D�J�H���R�I���7�L�T�I�D�V�K���,�V�O�D�Q�G�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z���L�Q�G�L�F�D�W�H�V���W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I���W�K�H��
transects surveyed.

�*�R�R�J�O�H���L�P�D�J�H���R�I���6�K�D�O�D�W�H�P���,�V�O�D�Q�G�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z���L�Q�G�L�F�D�W�H�V���W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I���W�K�H��
transects surveyed.
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�*�R�R�J�O�H���L�P�D�J�H���R�I���0�\�\�X�Q���,�V�O�D�Q�G�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z���L�Q�G�L�F�D�W�H�V���W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I���W�K�H��

transects surveyed.

�*�R�R�J�O�H���L�P�D�J�H���R�I���W�K�H���6�K�D�T�U�D�D���F�R�D�V�W�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z���L�Q�G�L�F�D�W�H�V���W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I��
the transects surveyed.



92 THE STATUS OF CORAL REEFS IN 
THE RED SEA AND GULF OF ADEN: 2009

 
�*�R�R�J�O�H���L�P�D�J�H���R�I���6�L�N�K�D���,�V�O�D�Q�G�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z���L�Q�G�L�F�D�W�H�V���W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I���W�K�H��

transects surveyed.

�*�R�R�J�O�H���L�P�D�J�H���R�I���0�D�F�U�R�T�K�D���,�V�O�D�Q�G�����W�K�H���\�H�O�O�R�Z���D�U�U�R�Z���L�Q�G�L�F�D�W�H�V���W�K�H���H�[�D�F�W���O�R�F�D�W�L�R�Q���R�I���W�K�H��
transects surveyed.
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Google image of the Socotra Archipelago; the yellow arrow indicates the exact location of 

the transects surveyed.
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�5�H�H�I���3�U�R�¿�O�H�V���I�R�U���W�K�H���6�L�W�H�V���6�X�U�Y�H�\�H�G���L�Q���<�H�P�H�Q

�7�L�T�I�D�V�K���,�V�O�D�Q�G���5�H�H�I

�6�K�D�O�D�W�H�P���,�V�O�D�Q�G���5�H�H�I

Myyun Island

�6�K�D�T�U�D�D���&�R�D�V�W

Socotra, Roosh–Halal Reef

�0�D�F�U�R�T�K�D���,�V�O�D�Q�G���5�H�H�I

Sikha Island Reef
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APPENDIX 10

�7�K�H���G�D�W�D���F�R�O�O�H�F�W�H�G���I�U�R�P���W�K�H���G�L�I�I�H�U�H�Q�W���F�R�X�Q�W�U�L�H�V���R�I���W�K�H���5�6�*�$���U�H�J�L�R�Q�²��������

�7�K�H���P�H�D�Q���D�E�X�Q�G�D�Q�F�H�V�����“�6�'�����R�I���¿�V�K���D�Q�G���L�Q�Y�H�U�W�H�E�U�D�W�H���L�Q�G�L�F�D�W�R�U���V�S�H�F�L�H�V

Fish (abundance)

Djibouti Eg ypt Jordan KSA Sudan �<�H�P�H�Q

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�%�X�W�W�H�U�À�\�¿�V�K8.08 2.36 6.23 0.69 6.88 1.24 8.22 0.36 4.47 1.55 6.94 0.86

Haemulidae 4.81 0.97 0.64 0.07 0.00 0.00 1.09 0.03 0.34 0.04 3.68 1.79

Broomtail wrasse 0.16 0.22 0.84 0.18 0.38 0.29 0.59 0.08 0.94 0.27 0.31 0.09

Grouper 0.54 0.29 0.75 0.35 0.25 0.12 1.03 0.20 0.78 0.40 0.430.11

Humphead wrasse 0.15 0.03 0.24 0.07 0.00 0.00 0.00 0.00 0.16 0.04 0.10 0.15

�%�X�P�S�K�H�D�G���S�D�U�U�R�W�¿�V�K0.04 0.06 0.10 0.03 0.75 0.24 0.10 0.02 0.00 0.00 0.00 0.00

�3�D�U�U�R�W�¿�V�K 1.51 0.25 2.13 0.35 1.25 0.35 2.24 0.37 2.00 0.18 3.75 1.41

Snapper 24.64 24.47 8.01 4.54 0.00 0.00 28.02 13.81 0.88 0.0050.49 2.32

Moray eel 0.10 0.03 0.10 0.03 0.08 0.00 0.00 0.00 0.06 0.00 0.210.29
             

�*�U�R�X�S�H�U���±���V�L�]�H���F�O�D�V�V��
���F�P�� �P

�H
�D

�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

30-40 cm 0.26 0.25 0.55 0.16 0.25 0.12 0.84 0.13 0.44 0.35 0.30 0.22

40-50 cm 0.17 0.12 0.12 0.13 0.00 0.00 0.14 0.05 0.16 0.04 0.13 0.05

50-60 cm 0.07 0.01 0.08 0.07 0.00 0.00 0.05 0.03 0.00 0.00 0.03 0.04

>60 cm 0.04 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.19 0.09 0.07 0.02
             

Invertebrates 
(abundance) �P

�H
�D

�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

Banded coral shrimp 0.10 0.03 0.02 0.02 0.71 0.41 0.00 0.00 0.06 0.00 0.10 0.15

Diadema 0.04 0.06 0.20 0.16 38.33 5.30 14.12 13.70 1.09 0.22 18.89 1.50

Pencil urchin 0.07 0.01 1.16 1.41 0.21 0.18 0.00 0.00 1.03 0.660.00 0.00

Collector urchin 0.24 0.10 0.54 0.70 0.25 0.12 0.00 0.00 0.00 0.00 0.00 0.00

Sea cucumber 0.84 0.93 0.08 0.06 1.17 0.00 0.92 0.24 0.13 0.00 3.38 2.30

Crown-of-thorns 0.22 0.04 0.00 0.00 0.00 0.00 0.18 0.26 0.530.13 1.15 0.78

Giant clam 1.04 0.77 2.93 1.55 0.75 0.71 3.85 2.92 3.25 0.88 0.020.03

Triton 0.03 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0.03 0.04

Lobster 0.07 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.13 0.18
             

�*�L�D�Q�W���F�O�D�P���±���V�L�]�H��
�F�O�D�V�V�����F�P�� �P

�H
�D

�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

<10 cm 0.06 0.09 1.36 0.81 0.33 0.35 1.89 1.21 2.00 0.71 0.00 0.00

10-20 cm 0.78 0.66 1.13 0.30 0.29 0.29 1.31 1.05 0.81 0.35 0.02 0.03

20-30 cm 0.20 0.19 0.27 0.38 0.04 0.06 0.51 0.57 0.19 0.27 0.00 0.00

30-40 cm 0.00 0.00 0.00 0.00 0.04 0.06 0.09 0.03 0.00 0.00 0.00 0.00

40-50 cm 0.00 0.00 0.03 0.04 0.04 0.06 0.04 0.06 0.22 0.22 0.00 0.00

>50 cm 0.00 0.00 0.14 0.02 0.00 0.00 0.00 0.00 0.03 0.04 0.00 0.00
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�$�Y�H�U�D�J�H�V�����“�6�'�����R�I���L�P�S�D�F�W���O�H�Y�H�O�V���D�Q�G���V�X�E�V�W�U�D�W�H���F�R�Y�H�U

�,�P�S�D�F�W�V��������

Djibouti Eg ypt Jordan KSA Sudan �<�H�P�H�Q

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

Coral damage: 
Boat/Anchor

0.31 0.09 0.33 0.12 0.29 0.29 0.15 0.02 1.41 0.40 0.44 0.20

Coral damage: 
Dynamite

0.08 0.12 0.00 0.00 0.04 0.06 0.07 0.10 0.00 0.00 0.00 0.00

Coral damage: 
Other

0.29 0.06 0.67 0.11 0.92 0.24 0.82 0.25 0.38 0.00 0.25 0.29

Trash: Fish 
nets

0.00 0.00 0.05 0.07 0.00 0.00 0.01 0.02 0.31 0.35 0.23 0.03

Trash: General 0.04 0.06 0.00 0.00 0.08 0.00 0.40 0.02 0.44 0.00 0.00 0.00
             
Bleach 
– Disease

�P�H�D�Q  �P�H�D�Q  �P�H�D�Q  �P�H�D�Q  �P�H�D�Q  �P�H�D�Q  

Bleaching 
(% of coral 
population)

0.09  0.00  0.46  0.04  4.78  1.44  

Bleaching (% 
of colony)

0.13  0.00  0.17  1.32  10.47  0.16  

Coral disease 
(% of coral 
affected)

0.00  0.24  0.08  0.46  0.00  0.00  

             
Living 
Substrate 
�&�R�Y�H�U�������� �P

�H
�D

�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

Hard coral 33.70 12.89 41.47 4.88 24.58 4.42 33.14 1.16 32.66 2.21 38.92 8.78

Soft coral 9.79 3.24 9.73 7.02 2.60 1.03 29.16 6.37 13.52 2.32 15.57 1.69

Nutrient 
indicator algae

0.00 0.00 0.00 0.00 0.00 0.00 7.42 0.01 0.00 0.00 0.00 0.00

Sponge 1.74 1.36 0.05 0.07 0.73 0.74 0.86 0.84 0.00 0.00 0.70 0.63

Other 12.99 11.97 1.37 1.60 0.00 0.00 0.00 0.00 0.23 0.11 2.50 0.88
             
Non-living 
Substrate 
�&�R�Y�H�U�������� �P

�H
�D

�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

�P
�H

�D
�Q

�6
�'�

“

Recently killed 
coral

0.10 0.15 0.00 0.00 3.65 1.33 0.00 0.00 1.17 0.33 0.16 0.22

Rock 26.22 4.16 36.99 7.68 36.15 5.75 10.49 2.46 27.81 4.86 23.15 4.10

Rubble 8.33 0.29 3.61 1.86 5.63 2.06 0.00 0.00 12.66 3.31 10.56 1.86

Sand 6.88 7.95 6.78 5.73 26.67 15.32 18.93 1.90 11.95 3.43 8.450.60

Silt/Clay 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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APPENDIX 11

�7�K�H���G�D�W�D���F�R�O�O�H�F�W�H�G���I�U�R�P���W�K�H���G�L�I�I�H�U�H�Q�W���F�R�X�Q�W�U�L�H�V���R�I���W�K�H���5�6�*�$���U�H�J�L�R�Q�²��������

�7�K�H���P�H�D�Q���D�E�X�Q�G�D�Q�F�H�V�����“�6�'�����R�I���¿�V�K���D�Q�G���L�Q�Y�H�U�W�H�E�U�D�W�H���L�Q�G�L�F�D�W�R�U���V�S�H�F�L�H�V 
[(-) means no data collected]

Fish 
(abundance)

Djibouti Eg ypt Jordan KSA Sudan �<�H�P�H�Q

�P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“

�%�X�W�W�H�U�À�\�¿�V�K6.05 2.15 7.04 3.58 - - 3.39 0.05 5.32 2.09 8.75 4.24

Haemulidae 1.90 3.91 0.32 1.52 - - 1.11 0.08 0.09 0.17 7.25 9.61

Broomtail 
wrasse 

0.00 0.00 0.36 0.61 - - 0.57 0.42 0.02 0.08 0.15 0.22

Grouper 0.80 0.57 0.79 0.98 - - 1.36 0.08 0.50 0.56 0.40 0.38

Humphead 
wrasse

0.53 0.57 0.06 0.18 - - 0.13 0.18 0.05 0.10 0.00 0.00

Bumphead 
�S�D�U�U�R�W�¿�V�K

- - - - - - - - - - - -

�3�D�U�U�R�W�¿�V�K1.40 1.42 2.07 1.58 - - 3.87 3.74 2.52 1.46 1.85 1.11

Snapper 16.55 15.95 1.20 3.70 - - 62.79 84.12 0.45 0.53 136.90250.44

Moray eel 0.25 0.35 0.32 0.99 - - 0.11 0.03 0.05 0.10 0.00 0.00
             
�*�U�R�X�S�H�U���±���V�L�]�H��
�F�O�D�V�V�����F�P��

�P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“

30-40 cm - - - - - - - - - - - -

40-50 cm - - - - - - - - - - - -

50-60 cm - - - - - - - - - - - -

>60 cm - - - - - - - - - - - -
             
Invertebrates 
(abundance)

�P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“

Banded coral 
shrimp

0.53 1.03 0.00 0.00 - - 0.13 0.05 0.14 0.38 0.00 0.00

Diadema 5.53 7.01 0.95 1.71 - - 10.95 13.70 0.09 0.23 41.15 68.20

Pencil urchin 9.48 20.08 0.08 0.18 - - 0.20 0.19 0.00 0.00 0.20 0.45

Collector urchin - - - - - - - - - - - -

Sea cucumber 0.75 0.74 0.18 0.55 - - 0.60 0.72 0.00 0.00 4.25 7.71

Crown-of-thorns 0.95 1.06 0.00 0.00 - - 0.11 0.04 0.16 0.26 0.30 0.67

Giant clam 2.55 1.79 2.15 2.07 - - 1.41 1.79 1.48 1.93 0.10 0.22

Triton 0.73 1.97 0.01 0.05 - - 0.01 0.02 0.02 0.08 0.15 0.34

Lobster 0.00 0.00 0.03 0.08 - - 0.05 0.07 0.00 0.00 0.00 0.00
             
�*�L�D�Q�W���F�O�D�P��
�±���V�L�]�H���F�O�D�V�V�����F�P��

�P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“

<10 cm - - - - - - - - - - - -

10-20 cm - - - - - - - - - - - -

20-30 cm - - - - - - - - - - - -

30-40 cm - - - - - - - - - - - -

40-50 cm - - - - - - - - - - - -

>50 cm - - - - - - - - - - - -
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�$�Y�H�U�D�J�H�V�����“�6�'�����R�I���L�P�S�D�F�W���O�H�Y�H�O�V���D�Q�G���V�X�E�V�W�U�D�W�H���F�R�Y�H�U��
[(-) means no data collected]

�,�P�S�D�F�W�V��������
Djibouti Eg ypt Jordan KSA Sudan �<�H�P�H�Q

�P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“

Coral damage: 
Boat/Anchor

0.80 0.42 0.00 0.00 - - 1.12 0.14 0.64 0.67 0.83 0.53

Coral damage: 
Dynamite

0.00 0.00 0.00 0.00 - - 0.00 0.00 0.00 0.00 0.00 0.00

Coral damage: 
Other

0.90 0.32 0.17 0.32 - - 0.67 0.15 0.84 0.67 0.70 0.80

Trash: Fish nets 0.00 0.00 0.00 0.00 - - 0.30 0.39 0.00 0.00 0.00 0.00

Trash: General 0.35 0.46 0.59 0.76 - - 0.63 0.42 0.23 0.33 0.05 0.11
             
Bleach – Disease �P�H�D�Q  �P�H�D�Q  �P�H�D�Q  �P�H�D�Q  �P�H�D�Q  �P�H�D�Q  

Bleaching (% of 
coral population)

0.00  0.12  -  0.00  0.00  1.70  

Bleaching (% of 
colony)

0.00  0.05  -  0.02  0.00  8.80  

Coral disease (% 
of coral affected)

0.00  0.00  -  0.00  0.14  0.00  

             
Living Substrate 
�&�R�Y�H�U��������

�P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“

Hard coral 35.83 17.32 32.88 15.90 22.28 9.56 28.06 4.51 36.08 15.40 47.01 22.64

Soft coral 0.87 1.75 12.50 8.87 17.11 18.70 8.06 8.05 10.69 8.33 0.00 0.00

Nutrient indicator 
algae

4.93 6.32 1.49 3.87 0.06 0.14 4.80 4.50 2.39 7.31 1.00 0.95

Sponge 1.28 2.27 0.10 0.38 0.11 0.17 1.55 0.92 1.87 3.55 0.25 0.56

Other 4.79 4.12 0.31 0.59 0.78 0.58 3.63 5.08 1.31 2.23 5.00 5.45
             
Non-living 
Substrate Cover 
������

�P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“ �P�H�D�Q �6�'�“

Recently killed 
coral

1.88 1.87 2.60 4.02 0.56 0.17 0.09 0.03 0.70 1.49 0.63 1.40

Rock 29.69 11.87 36.42 11.41 24.11 5.49 33.40 4.61 34.41 8.7024.13 9.87

Rubble 13.96 11.75 4.78 6.30 5.28 1.96 10.79 2.32 6.83 5.17 13.25 9.68

Sand 5.52 6.16 8.92 11.15 29.61 11.48 7.68 7.22 4.15 5.89 8.75 8.42

Silt/Clay 1.25 1.71 0.00 0.00 0.11 0.17 1.93 0.96 0.00 0.00 0.00 0.00
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APPENDIX 12

The sites surveyed during the 2002 and 2008 regional surveys
Country City / Island / Shore 2002 Survey 2008 Survey

Egypt

Nuweiba (Ras Shetan – Castle Beach) ---------- Done

Dahab (Island – Dive Inn Beach) Done Done

�1�D�E�T�����*�K�D�U�J�D�Q�D�� Done ----------

Ras Nosrani (Melina Sinai) ---------- Done

Ras Nosrani (Ras Gamila) Done ----------

Ras Nosrani (Ras Bob) Done ----------

Ras Mohamed (Visitor Centre) Done ----------

Ras Mohamed (Marsa Berika) Done ----------

Ras Mohamed (Anemone City) Done Done

Hurghada (Fanader) Done ----------

Hurghada (Gotta Abu Ramada) Done Done

Safaga (Ras Abou Soma) Done Done

Hamrawin Done ---------

�4�X�V�L�H�U�����0�D�U�V�D���:�L�]�U���±���0�D�Q�J�U�R�Y�H���%�D�\���%�H�D�F�K��Done Done

�0�D�U�V�D���$�O�D�P�����0�D�U�V�D���6�K�D�T�U�D�D�� Done Done

Sudan

�2�¶�6�H�L�I�����(�D�V�W�H�U�Q���R�I���2�¶�6�H�L�I���3�U�R�W���M�H�W�W�\��---------- Done

�$�U�N�L�\�D�L�����5�H�H�I���R�I�I���$�U�N�\�D�L���¿�V�K�L�Q�J���Y�L�O�O�D�J�H��---------- Done

Wingate SSE Done ----------

Sanganeb SSW Done ----------

Sanganeb NNE Done ----------

�3�R�U�W���6�X�G�D�Q�����$�E�R�X���+�D�V�K�L�V�K���±���5�H�H�I���R�I�I���3�R�U�W���6�X�G�D�Q���¿�V�K��
market)

---------- Done

Tawartit (Nemrose wreck) Done ----------

Suakin (Reef off Suakin Port) Done Done

Tala Tala Saghir (South) Done ----------

Djibouti

Maskali Island (Light House western reef) Done Done

Maskali Island (Canyon) ---------- Done

Moucha Islands (Grand Recif – Tombant Nord) Done Done

Moucha Island (South) Done ----------

Tadjoura Bay (Sable Blanc – Adali west) Done ----------

Tadjoura Bay (Sable Blanc – Ras Ali east) Done ----------

Tadjoura Bay (Trois Plages east) Done ----------

Tadjoura Bay (Trois Plages west) Done ----------

Seven Brothers Islands (Grande Ile – Japanese Garden) ---------- Done

�6�H�Y�H�Q���%�U�R�W�K�H�U�V���,�V�O�D�Q�G�V�����,�O�H���G�H���O�¶�(�V�W���±���&�K�L�Q�H�V�H���*�D�U�G�H�Q��---------- Done

Somalia No survey was conducted ---------- ----------
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Country City / Island / Shore 2002 Survey 2008 Survey

Yemen

�7�L�T�I�D�V�K���,�V�O�D�Q�G Done Done

Jabal Makasar (Six Foot Rocks) Done ----------

Kamaran Island Done ----------

�=�X�T�D�U���,�V�O�D�Q�G���1�:�����$�O���6�K�H�L�N�K���)�D�L�D�Q��Done ----------

�=�X�T�D�U���,�V�O�D�Q�G���6�: Done ----------

Shalatem Island ---------- Done

Myyun Island ---------- Done

�6�K�D�T�U�D�D���F�R�D�V�W ---------- Done

Sikha Island ---------- Done

�0�D�F�U�R�T�K�D���,�V�O�D�Q�G ---------- Done

Socotra Island (Roosh Halah) ---------- Done

KSA

�+�D�T�O�����'�R�U�D�� ---------- Done

�0�D�T�Q�D ---------- Done

Duba (Cement Tabouk) ---------- Done

Al-Wajh (Marsa Zaam) Done ----------

Al -Wajh (Raikha Island) Done ----------

Al -Wajh (Marduna Island) Done ----------

Al -Wajh (Sheikh Mirbat Island) Done ----------

Al -Wajh (Umm Rumda Island) Done ----------

Umm Lajj ---------- Done

Mastura ---------- Done

Jeddah (Gruglg Tower) Done ----------

�-�H�G�G�D�K�����$�O���.�K�D�U�T�� Done ----------

Jeddah (Bayatha) Done ----------

Jeddah (Big Patch Reef) Done ----------

Jeddah (Corniche) Done Done

Al Lith ---------- Done

Assir (Hali) ---------- Done

Farasan Islands (Oshka Island) Done ----------

�)�D�U�D�V�D�Q���,�V�O�D�Q�G�V�����$�O���%�D�T�O�D���3�D�W�F�K���5�H�H�I��Done ----------

Farasan Islands (Mashkoor Island) Done ----------

Farasan Islands (Duraka Island) Done ----------

Farasan Islands (Rakda Island) Done ----------

Farasan Islands (Murba Island) Done ----------

Farasan Islands (Zfaf) ---------- Done

Farasan Islands (Sumeer Island) Done ----------

Farasan Islands (Ramin Island) Done ----------

Jo
rd

an

�$�T�D�E�D�����)�L�U�V�W���%�D�\�� Done Done

�$�T�D�E�D�����-�D�S�D�Q�H�V�H���*�D�U�G�H�Q�� Done Done

�$�T�D�E�D�����$�T�X�D�U�L�X�P�� Done Done



101THE STATUS OF CORAL REEFS IN 
THE RED SEA AND GULF OF ADEN: 2009



102 THE STATUS OF CORAL REEFS IN 
THE RED SEA AND GULF OF ADEN: 2009



103THE STATUS OF CORAL REEFS IN 
THE RED SEA AND GULF OF ADEN: 2009



104 THE STATUS OF CORAL REEFS IN 
THE RED SEA AND GULF OF ADEN: 2009



105THE STATUS OF CORAL REEFS IN 
THE RED SEA AND GULF OF ADEN: 2009

This publication may be cited as:
PERSGA. 2010. The Status of Coral Reefs in the Red Sea and Gulf of Aden: 2009. PERSGA Technical 
Series Number 16, PERSGA, Jeddah.

© 2010 PERSGA



106 THE STATUS OF CORAL REEFS IN 
THE RED SEA AND GULF OF ADEN: 2009

�Ê�¿�î�ß�•�æ�ë�•�®�ß�•�•�Ž�Ì�¸�à�ß�”�ô�ç�Ž�Ÿ�®�ä�ß�•

�ò�Ó�®�¤�’�ß�•�®�ä�£�÷�•�¢�ô�à�§�í�å�ª�Ë

�”�à�´�à�³�•�•��•�ª�»�ù�•�”�ô�ä�à�Ì�ß�•

�â�×����í�ò��

�®�ó�•�®�’�Ó�î�ì�í�ì�á��
(16)2010




