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

Technical Series
.UMBER &EBRUARY

The Status of Coral Reefs
In the Red Sea and Gulf of Aden: 2009






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

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

PERSGA Technical Series No. 16

February 2010



PERSGA - “The Regional Organization for the Conservation of the Environment of the Red
Sea and Gulf of Aden” is an intergovernmental organization dedicated to the conservation of
the coastal and marine environments in the region.

The Regional Convention for the Conservation of the Red Sea and Gulf of Aden Environment
(Jeddah Convention) 1982 provides the legal foundation for PERSGA. The Secretariat of
the Organization was formally established in Jeddah following the Cairo Declaration of
September 1995. The PERSGA member states are Djibouti, Egypt, Jordan, Saudi Arabia,
Somalia, Sudan, and Yemen.

PERSGA, P.O. Box 53662, Jeddah 21583, Kingdom of Saudi Arabia
Tel.: +966-2-657-3224. Fax: +966-2-652-1901. E-mail: information@persga.org

Website: http://www.persga.org

This report was prepared by: Dr. Mohammed M.A. Kothb, PERSGA Regional Coordinator of Biodiversity and
Marine Protected Areas Programme.

Note: The comments expressed in this document represent the opinion of the author acting in his own
capacity and do not necessarily represent the views of PERSGA or the national agencies.

Cover and inner photos by Dr. Mohammed Kotb

© PERSGA 2010. All rights reserved. This publication may be reproduced in whole or in part and in any

IRUP IRU HGXFDWLRQDO RU QRQ SUR MV LRQU KRRWHVHZERKXRXWKWKKRSBUHBYV SU
acknowledgement of the source is given. PERSGA would appreciate receiving a copy of any publication that

uses the material as a source. This publication may not be copied, or distributed electronically, for resale or

commercial purposes without prior permission, in writing, from PERSGA.

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.

THE STATUS OF CORAL REEFS IN
THE RED SEA AND GULF OF ADEDD9



CONTENTS

FOREWORD ..o v
ACKNOWLEDGEMENTS ..o Vi
ABBREVIATIONS AND ACRONYMS e vii
EXECUTIVE SUMMARY (ENglish) ... . ix
RESUME DU RAPPORT (French).............oooioooe e . Xiv
INTRODUCTION ..o 1
1. THE UNIQUENESS OF THE MARINE ENVIRONMENTS IN THE REGION ... 3
11 A RepoSItory Of BiOQIVEISILY ... .....iieie ettt 3
1.2 Major Marine ENVIrONMENTS.........coouiiii e 3
1.3 Marine Endemism and BiodiVErSity.............ccoouiiiiiiii e .4
2. THREATS TO COASTAL AND MARINE ENVIRONMENTS ... e
21 ARANGE Of TNICALS..... ..., 7
2.2 Clearing and Degradation of MangroVeS...............ccoiiiiiiii i .7
2.3 L0SS Of SEAGIass BEAS............uiiiiiiiiiiiiiii e 7
2.4 Destruction of Coral REETS.........oiiiiii e 8
2.5 Over-Exploitation Of RESOUICES..........coooiii e 8
2Y HU ¢ NV K L e e 8
2.7 Unregulated Shark FISNeri@s. ... ... 8
2.8 Capture of Maring TUIIES................oooiiiiiiiiii e 9
2.9 Threats to Marine MammalS...............ooooiiiiiiiiiiii e 9
SHWUROHXP DQG .QDULWLRH. . ZUDILEFE. ..o 9
2.11 Major Sources of Marine PollUtiON.................coooiiiiiii e 9
2.12 MUNICIPAI WaSTEWALEN ... it 9
2.13 Dredging and Filling..... ... e 10
2.14 IMPACES FrOM TOUFISIIL ...eiiee ettt ettt e e e e e e e 10
2.15 Tourism in Support of CONSEIVALION. ............oouiiiiiiiee e .10
2.16 Ornamental Fish COllECHING.............coiiiii e 10
3. TWO DECADES OF PROGRESS IN MARINE CONSERVATION ....................... 12
3L BaCKgrOUNG .. oo 12
3.2 Reduction of Navigational RiSKS...........cc.iiii e 13
3.3 Management of Coastal and Maring RESOUICES............oiiuiiiiiiiiieiiee e 13
3.4 Controlling Sea-Based Activities and Sources of POlULON...............ccoviiiiiiiiiiiiiiiieee 14
3.5 Controlling Marine Pollution from Land-Based ACtIVItIES..............oveeiee i, 14
3.6  Management of Living Marine RESOUICES.............coiiuuiiiieeiie e .15
3.7 Regional and National Conservation Action PIans......................ccoiiiii i 15
3.8 State of the Marine Environment Reporting in the Red Sea and Gulf of Aden.................. .
3.9 Establishing a Regional Network of Marine Protected Areas..............ccooooeeiiieeiieeiiiee,
3.10 Regional Responses for Monitoring the Marine Environment.....................c.cooeeiieeein,
3.11 On-the-Ground ACtIVItIES Programime. . ........ccoouuiiiiiiie e .19
3.12 Sustainable Financing of Coral Reef Conservation.....................cccoooooiiiieeei 20
3.13 Strengthening Regional and International Cooperafion.....................ccccceeeeeeeeeeei i, 20

16
17
18

THE STATUS OF CORAL REEFS IN iii

THE RED SEA AND GULF OF ADEN9



iv

4. REGIONAL MONITORING PROGRAMME AND SURVEY METHODOLOGY 21
41 Aims of the Monitoring Programme............oiiiiiiii e .21
4.2 Standardizing the Regional Survey Methodolagy..............ooiiiiiiiii e 22
4.3 Regional Training for the National TeamsS.............oooiiiiiiiiiiii e .22
4.4  Monitoring Survey MethodolOogy.............ovuuiiiiiiii e 22

5. RSGA CORAL REEF MONITORING SURVEY: 2008 ............................ 27

OHUL(FDWLRQ RILLWKH.URUN.CRQH. ... 7

5.2 Logistics for FIEIAWOTK. .............cooiiiiiiii i e 29
5.3 Regional Network of Coral Reef Monitoring SILES...........c.viiiiiiiiiiiiieiei e 30
5.4 Data Collected According to COUNTIES ...........ooouiiiiii e .31
A) DJIDOULT ..o 31

B) By Dt .o 32

C) JOTUAN. ... 33

D) SaUI Arabia.........ooiiiiiii i 34

B) SUAAN. ... 36

B Y OB . 37

5.5 Spatial and Temporal Environmental Changes...............cooiiiiiiiii i 38
S WXWWHUANGVK o 9

B) +tDHPXOLGDH ..MZHHW.OLSN e 0

C) Bl OUP Y e 41

D) ST g F=T o] o= S PSSP PRTRN 42

( BDUURMLE MK e 3

F) F R EV NV H U e 4

G) DIAABIMA . ..o 45

H) THIEON e e ettt 46

1) GIANT CIAM... .o e et 47

J) SEA CUCUMDEL. ...ttt 48
K)&URZQ RI WKRUQM.VWDU.EMK 9

L) Hard COral COVEI....... oo, 50

M) Nutrient IndiCator Algae.......... ... 51

N) L P S DMLV e 2

6. RECOMMENDATIONS ... e 54

REFERENGCES ... . e 56

APPENDICES ... e, 59

Appendix 1:  Members of the National Fieldwork Teams............cocoiviiiiiiiiiiii e 60

Appendix 2: Datasheets Used DUring the SULVEY....... .ot 62

Appendix 3: Coordinates and Names of the Reefs and Sites Surveyed.....................

Appendix 4: Data Collected from Djiboutian Reef Sites..............ccooiiiiii 67

Appendix 5: Data Collected from Egyptian Reef Sites...........coooiiiiiiiii 71

Appendix 6: Data Collected from Jordanian Reef Sites...............oooooi 77

Appendix 7:  Data Collected from Saudi Arabian Red Sea Reef.Sites..........c.ooooviiiiiiiinin.

Appendix 8: Data Collected from Sudanese Reef SIHES..........ccoviiiiiiiiii 87

Appendix 9: Data Collected from Yemeni Reef SHesS...........coooiii 90

Appendix 10: Data Collected from the Countries of the Region—2008..............c..cooiiiiiiiin.

Appendix 11: Data Collected from the Countries of the Region—2002..................cccoooieiiieiinnn...

Appendix 12: Sites Surveyed during the 2002 and 2008 Regional SULVEYS...........cccccoveeiivieeiennn...

EXECUTIVE SUMMARY (ArabiC) ..., .104

THE STATUS OF CORAL REEFS IN
THE RED SEA AND GULF OF ADED09

65

80

95
97
99



LIST OF PLATES

3ODWH
3ODWH

7TKH ¢VK LQGLFDWRU VSHFLHY DVWHVVHG.GXULDI WKH VX
7KH LQYHUWHEUDWH LQGLFDWRWHMSHHIHYKBI¢YWHVVHG GX|

LIST OF FIGURES

J)LIXUH OHDQ DEXQGDQFH RIreEckdetMitiatiAsquwitky dhiking the 2002

and 2008 surveys; bars represent standard deviatians...............ccc.ccoveiiiiiiininnnnn.
Figure 2: Mean abundance of Haemulidae per 18feporded at each country during the 2002

and 2008 surveys; bars represent standard deviations..............cooooeeiiiiiiiin
Figure 3: Mean abundance of grouper per 18@avorded at each country during the 2002 and

2008 surveys; bars represent standard deviationS. ... ccooeevviiiniinii 42
Figure 4: Mean abundance of snappers per 1@corded at each country during the 2002 and

2008 surveys; bars represent standard deviations. ...............cooooooiiiiiini 42
J)LIXUH OHDQ DEXQGD Q F H 2rtofledii RN iy Slktiblg the 2802 and

2008 surveys; bars represent standard deviations. ............c...cooviiiiniiniin i 43
Figure 6: Mean abundance of lobster per 180anorded at each country during the 2002 and

2008 surveys; bars represent standard deviatiQnS...............cooveeiieiieiiie e 44
Figure 7: Mean abundanceDfademaper 100 rirecorded at each country during the 2002 and

2008 surveys; bars represent standard deviationS..............ooovieiiiiiiiiiiiieeieee 45
Figure 8: Mean abundance of triton per 100retorded at each country during the 2002 and

2008 surveys; bars represent standard deviatiQns........................oooeeieiiiiiiiie 47
Figure 9: Mean abundance of giant clams per 18fegorded at each country during the 2002

and 2008 surveys; bars represent standard deviations..................cccoocoeeiiiiiiiie i,
Figure 10: Mean abundance of sea cucumbers per 4@€corded at each country during the

2002 and 2008 surveys; bars represent standard deviationS.............cc.ccoviceveeni...
Figure 11: Mean abundance of COTS per 160eunorded at each country during the 2002 and

2008 surveys; bars represent standard deviationS..............cooovveeiieiiiiiiieieieee 50
Figure 12: Mean percentage hard coral cover recorded at each couirtigytter2002 and 2008

surveys; bars represent standard deviations...............ooooiiiiiiiiii i 51
Figure 13: Mean percentage cover of NIA recorded at each country duringOard 2008

surveys; bars represent standard deviationS................coooiiiiiiii 52
LIST OF MAPS
Map 1: PERSGA Red Sea and Gulf of Aden region and COUNLIIES...........cocoveiiiiiniiiiiienneen.
Map 2: Locations of the survey sites for the permanent regional coral regbrimgnnetwork

(indicated by green dots). Sites chosen and surveyed during 2008......................... .
Map 3: The locations of the reef sites in Djibouti indicated by red circles............................ .
Map 4: The locations of the reef sites in Egypt indicated by red circles..............ccccooevviiiniin.
Map 5: The locations of the reef sites in Jordan indicated by the red circle..........................
Map 6: The locations of the reef sites in Saudi Arabia indicated by red citcles.................... . 5
Map 7: The locations of the reef sites in Sudan indicated by red CirCles............c.ccocevveviinninn.
Map 8: The locations of the survey sites in Yemen indicated by red circles......................... .

LIST OF TABLES

7TDEOH

Table 2:
Table 3:
Table 4:
Table 5:
Table 6:
Table 7:
Table 8:

40

41

47

48

30
31
33

34

36
37

7KH FKRVHQ VSHFLHVY DV HFRORJEPDOW QFKREMWR®%WY IRU R

SRLVRQ ¢VKLQJ 3) DTXDULXP ¢VK RROQBFWLQJ $)
DQG FXULR FROOHFWLRQ &é&.....DIWHU.5HHIL . &KHEN.. 8

The depths surveyed at each reef site in Djibouti..........................cciie 32
The depths surveyed at each site in EQYRt..........cccooiiiiiiiiiiieieieeeeeceeee e 32
The depths surveyed at each site in Jordan..............coooiiiiii 34
The depths surveyed at each site on the Saudi Arabian Red.Sea...........................

The depths surveyed at each site in Sudan.............c..ocooiiiii 37
The depths surveyed at each site in Yemen.............oooiviiiiiiiiiiii e 38

The number of sites surveyed in the 2002 and 2008 regional surveys.................... .

QXWULH

35

38

THE STATUS OF CORAL REEFS IN v

THE RED SEA AND GULF OF ADEN9



Vi

THE STATUS OF CORAL REEFS IN
THE RED SEA AND GULF OF ADED09



FOREWORD

PERSGA took the initiative during the execution of the Sgiatéction Programme for

the Red Sea and Gulf of Aden (SAP) to underline the importaincenserving regional

habitats and biodiversity. The Habitats and Biodiversity Séovation component of the

6$3 GHYHORSHG D VWUDWHJ\ WKDW FRQRSD DQWIEW; RH \F\W B

VXUYH\ PHWKRGV 660V IRU WKH WHIILRWYV WIR YXMHD WX KD\DHV
LLL H[HFXWH UHJLRQDO VXUYH\V DQG SYUHISDPSOHPRQWHW X

In order to evaluate and monitor the status of marine habmat®iodiversity within the

5HG 6HD DQG *XOIl RI $GHQ VXUYH\V PIEVWDEKDH Q Q HHU[W Bl KK
QDWXUH GHWDLO DQG RXWSXW W& GO WGH/ IUHD VXK@ LN\ |

WR DOORZ YDOLG FRPSDULVRQ RI GHWDEIDIVQRQ RHJ I VKW M RV

regionally applicable.

A guide—Standard Survey Methods for Key Habitats and Keyi&patthe Red Sea and

Gulf of Aden—was prepared following a review of the methodseeiily in use around the

world. PERSGA conducted a series of training courses fomalggpecialists to teach them

VRPH RI WKHVH VSHFL¢{¢F PHWKRGV H&HW WRRXO\D W RREKNXJD/G
methods and to determine their applicability to our region.

3(56*% KDV FRQGXFWHG WZR UHIJLRQDOREZRIGDWKHIHHEHUNIDUYH
of the SSM guide in 2002 and the second survey took place in 2888tsshow that the

reefs surveyed in the RSGA region are in a broadly similar tondo reefs in the Indo

3DFL¢{F UHJLRQ LQ VSLWH RI ORFDOHWVLLAHE YU R R A- @ IOPDRAUHR
5HHIV VWLOO VXVWDLQ KHDOWK\ FRYOMHEIHREGL FRUWDIONV\ R 9
shown resilience over time and space.

This current status report forms a milestone publicatiorRfed Sea and Gulf of Aden

FRUDO UHHI HQYLURQPHQWDO HYDOKDWLRQWKH HIQPLKBE
ongoing conservation efforts in the region and assist ingbelabment and improvement

of such efforts for the sustainability of regional marine resources.

2.z 7

Prof. Dr. Ziad Abou Ghararah
Secretary General
PERSGA
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EXECUTIVE SUMMARY

The Red Sea and Gulf of Aden (RSGA) are globally distinguisi¢idir great diversity of

PDULQH HQYLURQPHQWY WKH QXPRHWRIQXE& LRIXMHDWI.KH. KW
WR WKH VRFLDO DQG HFRQRPLF GHYW®RSPHGW RJLWN RQHKD
H[SHULHQFHG UDSLG FRDVWDO GHYH&RRY KHDYWEH® QVKRD O R ¥
VRPH SODFHV E\ GHJUDGDWLRQ Rl WWN PRGLQRVINQ/F ERINV
to sustain the livelihoods of coastal populations. The natiomiseofegion have acted to

FROQVHUYH WKHVH HQYLURQPHQWYV D&5HA*®JZDNJIHR Y DE COLAM
LOQLWLDWLYHY DQG HIIRUWYV IRU WKH BPROVHVYRRWHERY DQC

Great advances have been made during the last two decadesagement and in the

knowledge that has been gained about the marine enviroofiteetRSGA. Data has been
FROOHFWHG DQG UHYLHZV DQG BOSRDMW S DHED BRQGWR
measures.

Monitoring programmes for sensitive ecosystems were edtell during the Strategic
$FWLRQ 3URJUDPPH 6%$3 LQ RUGHW WRWROQOGIHDWUBHWKRE G K
DQG WR FRPSDUH WKH UHJLRQTV WWDBW&W DNFG B UL ©@DWY B M J
(SSMs) were prepared for the region followed by trainingadional teams of experts in
WKHVH PHWKRGV IRU DFFXUDF\ FRPISIIODOEHL /MY HD R D Q&
collection exercises. PERSGA participated with member casnih two regional surveys
RI FRUDO UHHI HFRV\VWHPV WKH ¢ U¥W GXAKIHQW ZR \D)XQUGY W\
followed the designated SSMs; the latter survey also aimeeéteyndine the minimum
QXPEHU DQG ORFDWLRQ RI VLWHV IRU D ORGIWERUR UHJLI

7KLV UHSRUW SUHVHQWY GDWD IURKF WHKHHKH) 'MLERXWH\ $LWR
LQ -RUGDAQ LQ 6DXGL $UDELD LEPBXIGQ E\ BE®*$LMQH
national team experts. The sites were selected to ensure theysteated a range of essential
characteristics. These were based on their suitabilitpfg-ierm monitoring activities and
LQFOXGHG DFFHVVLELOLW\ RI WKHHPMVWHNVIRQDWWRKQBIOV KL
RI WHDP PHPEHUV DQG ORJLVWLFV UHTMNNVUMHYD L Q DIEKODOHD W L

)XOO 5HHI &KHFN VXUYH\ SURWRFROV RQGHGRU MXIHWKHE6*$
UHJLRQDO PRQLWRULQJ VXUYH\ 7KGVWRXBUYRY PG MW BRWGIRILR:
VFDOH DVVHVVPHQW RI WKH GLVW UUW BRXWLRQ DIRIEG LE HYG\L
species that are known to be either indicators of reef heatthsgeptible to the effects of

¢VKLQJ RU FROOHFWLRQ 7KH PHWKRBVIVECWR \8 UR Y\WLKBWHWL O H
FRYHU LQFOXGLQJ FRUDOV ,Q DGGGEWWPRQFRQKIHW YXQY HA\LI
W\SHV RI LPSDFW RU LPSDFW V\PSWRPV VXFKDV WUDVK

,Q RUGHU WR ¢[ WKH VXUYH\ ORFDWQRQV B WP HDRFL WIRWH Q
detailed mapping of the exact position of each reef site wde maadvance with the aid

Rl *RRJOH (DUWK LPDJHV *36 LQ VLWBKBHRWRJIKBISRY S DH
SRVLWLRQV ZHUH DGMXVWHG RHOGOQHLWXVDP MNWER BDBK PM W\HL
ease of relocating the reef sites using the revised mapowasidring the survey period in
consultation with national team members.

Data from the regional survey of 2002 (from 52 sites) was rexdend standardised to be
comparable with the 2008 data. This step was essential agaéhehdats of the Reef Check

THE STATUS OF CORAL REEFS IN  Xi
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Xii

ZHUH PRGL¢HG LQ E\ FKDQJLQJ VRRB \L @G IGEDWR D Q/Is®i\V
interpretation. Comparisons between data of 2002 and & ®8€e carried out to detect
spatial and temporal changes. A one-way ANOVA test was pegfbfor the abundance/
coverage of each indicator using compiled data for the diffezeuntries to detect any
UHJLRQDOO\ VLIJQL¢(¢FDQW GLITHWIQHAHI WKH WZRDWH) LIRDOGL
(2002 and 2008) were compiled for each country and are inclndbd appendices at the
HQG RI WKLV UHSRUW )XUWKHUPR® WR F®NW. B QYHISQEEDERWRW
of each site are also included. Comparisons with similargktteered from other regions

RI WKH ZRUOG ZHUH FDUULHG RXW RUKWKNHY KERGH XV SR U ML
are as follows:

x

%BXWWHUA\ VK LQGLFDWRUV Rl WKWKRQ O D\PKRIAMIBOD ¢ R IK
G

DEXQGDQFH VOLJKWO\ LOQOFUHDVHGDIQFH ORYHOV KR Z#K
ZHUH IRXQG WR EH ORZHU WKDQ WKRBRNH.LRGQ HRW GHZLK RRO
during 1997-2001.

X 6ZHHWOLSY +DHPXOLGDH XVHGIIDRQBQ/SEOGUFDWKRID IR
similar abundances in the 2008 and 2002 surveys. These algesdeere found to be
KLIJKHU WKDQ WKRVH UHFRUGHG IRU WKH ,QGR 3DFL¢F

X *URXSHU ZLWK OHQJWK JUHDWHW;WKD@J EFPLQI G VKDY
VSHDU ¢VKLQJ FORVH WR UHHI DUHONO\W&REH & DPVHDR) LO
compared to 2002. However these levels were higher tharcthreleel abundances for
WKH ZKROH ,QGR 3DFL¢F UHJLRQ BXWKRVH UHFREXGW @ |
Red Sea in the same period.

x 6QDSSHU DQ LQGLFDWRU IRU RYHZHWGKDQUIKBP\UG@HGHV B 8 E

mean abundance in the 2008 surveys compared to 2002. Thedamatrilevels were
VWLOO PXFK KLJKHU WKDQ WKH DEQQ®R BQFH YFUBH RIRG}
1997-2001.

x 3DUURW,{VK DQ LQGLFDWRU IRU RYRZAMW K KRYQHUDFRU BRQ
had similar mean abundances in 2008 and 2002. Similar ahemdas recorded for

3DFL¢¢F UHJLRQ LQ WKH VXUYH\

ROH ,QGR é

X IREVWHUV DQ LQGLFDWRU IRU RYHW; VKR JUWHKIUWR XIK
QRW IRXQG DW Rl VLWHVY GXULQJ HOWKHDWLRH VHYR
RYHU¢VKLQJ $EVHQFH RI OREVWHWBRBBUGVIRQ WKRIZ\
,OGR 3DFL¢{¢F UHJLRQ GXULQJ VXUYH\V

X [/RQJ VSLQHG \DihBemaUBPIQLQYGLFDWRU RI SUREOHPV ZLW
KLJK DEXQGDQFH VKRZHG D GHFUHDUVRPLQ PHDOKBHEXQ
DEXQGDQFHV ZHUH UHFRUGHG IRU WKW KIX®RQB MIGH 530 &
during 2008.

X 7TULWRQ JDVWURSRGYVY DQ LQGLFDRRQGRDWXIWERXMROOF
VLWHY GXULQJ HLWKHU WKH RHU FRO QKB WH.\R/Q IRQ GM_K-L
$ VLPLODU VLWXDWLRQ ZDV UHFRUGHG IRU WKH ZKROH

X *LDQW FODPV LQGLFDWRUV IRU FRABQWPWLRQHDWY dRRG
recorded at about 70% of the surveyed sites during 2002 and2@®8&corded shells
ZHUH FP LQ OHQJWK ZKLFK DUH GIKHWX OWXWGBQHARA
ZHUH UHFRUGHG IRU WKH ZKROH ,QGR 3DFL¢{(F UHJLRQ L

X 6HD FXFXPEHUV DQ LQGLFDWRU IRU FROROUHGFMA RQ PR U
VLWHYV GXULQJ WKDQ LQ EXW KERWEKKWLFBEBEOROHHW W I
UHAHFW WKH GLVDSSHDUDQFH RI WKB QWD WKD W BRIMHHWIE
E\ ¢ VKHUPHQ ORVW DUHDV RI WKH G 8RW RF LVFDUHXIER®)
by 2001.

X &URZQ RI WKRUQV VWDU¢{VK &276 IHLWR RIDHAHIFBRYVH
GXULQJ RXWEUHDN SHULRGV ZHUH GHAMNAHA MWW 8 VD W) DER

DQG DQG ZLWK KLIJKHU DEXQGIR@GW RV WRZBUHG 9/
/IRZHU DEXQGDQFHY ZHUH UHFRUGHROQRGXWKKPFZKROH ,Q

THE STATUS OF CORAL REEFS IN
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Similar mean percentage cover of hard corals was recorded iraRBA0B02 for the
whole RSGA region. Most of the sites had 10-50% coverage. Osites out of 36
(2008) and 7 sites out of 52 (2002) showed hard coral covera@e780b. Similar
SHUFHQWDJH FRYHUYVY ZHUH UHFRUGHG IRU WKH ,QGR 3I
IXWULHQW LQGLFDWRU DOJDH MW3$LOBRW Q\R. MCKWHRWHBI |
sharp decrease in its coverage in 2008 from 2002. Accordingdoglobal monitoring

GDWD WKH 56*% UHJLRQ VKRZHG ORZRDGYAPSXWHKP D \R I WK
sewage pollution.

Some recommendations are suggested as priority actions te &ester monitoring of the
coral reef environment which will help in the evaluation of coretgon measures taken at
national and regional levels. These recommendations are:

1

Long-term coral reef environmental monitoring programniesild be developed

DW WKH QDWLRQDO OHYHO LQ FRXQWUHW VHIZHKFXMAHGX F

that monitoring resources can be allocated in a logical mahaemest supports
PDQDJHPHQWYfV JRDOV DQG HQVXUHYVY PRQLWRULQJ FRQ
JRU DOO FRXQWULHV 3(56*% UHFRP PHOQNGRUV QW WILW Bl K X
5HHI &KHFN PHWKRGRORJ\ DV D (UVWOUOYHBERWRRDDDE Y H

national monitoring programmes. When this network can be ssfedly funded and
PDLQWDLQHG WKHQ VLWHV ZKHUMPROH BB EMHO B G GH
¢QDQFLDO DQG VFLHQWL¢F SHUVRQQHO EHFRPH DYDLO
$Q 3LGHDO”™ WZR OHYHO PRQLWRULIQWJIEURINUDEWM LRRX §
XVLQJ PRUH GHWDLOHG VXUYH\ PHWKHRW\WUXFK DVDWIKR

a larger number of lower-resolution sites monitored usiegReef Check method.

Such methods are included in the PERSGA-SSMs so that morkediet@nitoring
SURWRFROV FDQ EH DGGHG ZKHQ QDWLRQDO LWH.BIRYV KD

Due to the fact that the Reef Check protocol is based on catgmparticipation and

YROXQWHHU ZRUN 3(56*%$ DQG WKHWLHNLDQ HOQNFK IFRXE

can use NGO support to engage volunteers in regular moniguiagys. Reef Check

teams can then be mobilized to survey many more sites thanrénttyipossible.

$FFRUGLQJO\ QDWLRQDO WHDPV FDQ MEM\WKRIKPWRHNHRIOQ

VLWHV ZKLFK DUH PXFK PRUH FRVWOM W WXKE H\X BEHEL

of high-resolution sites according to its capabilities and needs.

PERSGA should facilitate the cooperation of regional gstentvith international

networks of scientists that are engaged in monitoring gl@zalater temperatures

for early warning signs of coral bleaching.

PERSGA maintains such integration with global initiatives further efforts

should be advanced at the national level. National monit@riogrammes should be

GHVLIJQHG DQG LPSOHPHQWHG ,PRGGWWURQJ QS HRIXRLA

and including all data within the PERSGA database will tatdithe preparation of

UHJXODU UHJLRQDO VWDWXV UHSRUV\RQ VDR EAH PHJILHR QC

assist in appropriate decision making and conservation efforts.
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INTRODUCTION

DQG *XOI| Rahd$eH @ssocldtéd Rigmals and plants.

GHV WKH *XOXVWURXPTOHED® EDRGBLG WHUUHVW

G 6HD DQG WKHFKXDUHRWEGERYHOYHYV XQLTX
WDLQV XQLTX HerfvioBrivewD GuppQrG Rdb U hidodical

environments. Among the most notablecommunities and representatives of several

is the extraordinary system of coral reefsendangered species. The natural resources
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Map 1: PERSGA Red Sea and Gulf of Aden region and countries
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2

have supported coastal populations forhave been fruitful international efforts
WKRXVDQGV RI \HDUV  Dapdcodp&aiahlwitik tHeSRelibK Hhat have
development of a maritime and tradingfocused on critical areas such as capacity

culture linking Arabia and Africa with  EXLOGLQJ LQVWLWXWLRQDO G
Europe and Asia. information services.

,Q WKH ODVW WKUHH G HROpgBadent repadt Cevievr Xhe Veédemt v
surrounding in the Red Sea and Gulf ofcurrent status of coral reef communities in
Aden (the Region) have had to address theWVKH 5HG 6HD DQG *XOIl RI $GHQ
challenges of environmentally and socially data from the regional monitoring survey
VXVWDLQDEOH GHYHOR S Eafri@d\out duging P0G8GIed\bl. RERSGA
SROLWLFDO HFRQRPLF exfgertsL lhR QIRbbEadID With D igatimnal
VRFLDO SUREOHPV GHPR &xpErStédnts #dDtigeJPERSBA @ember
pressures have remained major constraintstates. This survey and its report are built
,Q VSLWH RI WKH VLJQ g th® fQidateris| bHdate® sthtiés. It is
EHWZHHQ FRXQWULHV LQWKWKHUVWHERQ@GRPMWF WR SURYL¢
VRFLDO DQG SROLWLFDO da Drithe \6tddu@ Gf cortdl Yéefs RiscP the W
the countries of the Region share severaéstablishment of the regional standard
common environmental problems andsurvey methodologies and the training
threats. These shared concerns havef the national teams of experts on these
SURYLGHG D ¢(UP MXVWL giethaddloBi€s. It Blb bdatisIthérdBinCtion
collaborative efforts. of being the crucial programme needed to
establish the regional network of long-term
coral reef monitoring sites.
It is imperative that national efforts to
LPSURYH LQVWLWXWLRQDO SROLF\ DQG OHJLVODWLYH
capacity for environmental protection be The report describes in chapter 1 the
fully supported. The cooperating parties XQLTXHQHVY RI WKLV PDULQH
KDYH LQ YDU\LQJ ZD\V L @idG@h¥ éndemnidmXdf ineDorg@rilsEn® iH the
development as a key goal in most of 5HJLRQ &KDSWHU GHDOV EUL
their national development plans anddifferent anthropogenic threats to these
strategies even though coastal and marineoastal and marine environments. Chapter
environmental considerations still need to3 recounts progress in marine conservation
be fully addressed in sectoral developmentfforts achieved by PERSGA and its member
programmes. states. Chapter 4 describes the regional
monitoring programme and the survey
methodologies used. Chapter 5 explains the
The nations of the Region have approvedesults of the recent survey and compares
many new environmental laws and the data temporally and spatially with coral
standards in the last decade and particularlyeef reports from other parts of the world.
since the adoption of the Jeddah Convention LQDOO\ &KDSWHU UHFRPPH
and establishment of PERSGA. In theirpriority actions which should be adopted
determination to strengthen participation inat national or regional levels to improve the
UHJLRQDO DQG LQWHUQDWLRRQDMQDIDAEPHGEERUWKMKH V;
FRRSHUDWLQJ SDUWLHYV Kiarhd cahker@tib® adRievethénW.L ¢ H G
a number of conventions. In parallel there
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1. THE UNIQUENESS OF
THE MARINE ENVIRONMENTS IN THE REGION

1.1 AREPOSITORY OF have revealed the occurrence of previously
BIODIVERSITY unknown coral reefs and mangrove stands.

The Red Sea is one of the most important

repositories of marine biodiversity in the The Socotra Archipelago (Yemen) situated

world. Its relative isolation and physical at the eastern extreme of the Gulf of Aden
FRQGLWLRQV ZKLFK UDQJMHD $SURPLW IRD U O/MKERDM VLIQL¢FDC
VKDOORZV WR GHSWKYV Rbio®veldity and speBi¢s\Vémtiehmism. Over

LQ WKH FHQWUDO ULIW &b thidd dfLity plahtslateVaddewdi® tolxieg
extraordinary range of ecosystems andDUFKLSHODJR PDNLQJ LW RQH
biological diversity. Its most renowned island groups in the world in terms of

expression is the elaborate system of corabndemism. Many of these endemics are .
UHHIV 7KHUH DUH DOVR PB® QURMWHVRIVBQJDR¥VHQW ARU|
EHGVY DOJDO UHHIV D Q Ggd dsappedréd irGnD e Afx&n-AraDidd

Species endemism in the Red Sea isnainland. Unlike many island groups in
HIWUHPHO\ KLJK SDUWLFW®&BUARUDBR GRNVRWHD KDV UHPI
JURXSV RI UHHI ¢(VKHV DW@iGucheH Hy D€ FdewMpriént and
invertebrates. 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

VWDWH XQDOWHUHG E\ FRDVWD:!
exploitation.

1.2 MAJOR MARINE
ENVIRONMENTS

The coastal and marine environments of

the RSGA consist of a range of ecosystems:

DQ DULG FRDVWDO ]JRQH F
PDQJURYHY VHDJUDVVHYV D
These contrasting ecosystems are the basis

RI' PXFK RIL WKH 5HJLRQYV UL
7KH *XOIl RI $GHQ LV VWUERQLQAVYHQUXWOFHWBY ¢VKHULH
E\ WKH XSZHOOLQJ RI FRdR€rvaXx adireddeativhallvaliek. They
waters during the south-west and north-are also vital to the livelihood of the coastal

east monsoons and is characterized by @opulations. They stabilize and protect
prevailing high energy climate. These pose

PDMRU FRQVWUDLQWYV RQ
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 ofj§#
WKH VDQG\ EHDFKHV QR
DQG 'KREEDK $VK 6KLKU [#
major nesting sites for green turtles in thefEsss
Region. Little is known about the coastal
and marine resources of the Gulf of Aden
coast of Somalia although recent visits

THE STATUS OF CORAL REEFSIN 3
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WKH FRDVWOLQH DQG EXIIHU FKDQJHV LQ ZDWHU
TXDOLW\ 7KHVH HFRV\VWHPV DUH OLQNHG E\
WKH PRYHPHQW RI ZDWHU WKURXJK WKHP DQG

a decline in the health of one will have an
impact on the others. The aridity of the
coastal zone has historically concentratec
human settlement near available watef
supplies and created a traditionally heavy
reliance on the marine environment as 3
source of food.

reef formation adjacent to the coastline. In

the northern Red Sea the coast is fringed

by an almost continuous band of coral

UHHI ZKLFK SK\VLFDOO\ SURWH
shoreline. This beautiful environment is

extremely attractive as a tourist resource

and is currently visited by hundreds of
WKRXVDQGV RI SHRSOH HDFK \H
ZDON DQG VZLP LQ WKH ZDWHU
the reefs. Further south the coastal shelf

becomes much broader and shallower and

the fringing reefs gradually disappear to

EH UHSODFHG E\ VKDOORZ VDQ
Seagrasses inhabit shallow and shelterednd mangroves. Coral reefs become more

waters throughout much of the Region.numerous offshore in this part of the Region.

The productivity of seagrass beds is greateCoral reefs also occur as offshore patch reefs

than comparable areas of both coral reefand reefs fringing islands. They provide

and mangroves. Seagrass roots stabilizébod and shelter for a large and diverse
VHGLPHQWY DQG LQ FRQMDX®W IDRYG ZAMKDQIRVW\ ( VKLQJ
PDQJURYHV SURWHFW WiKdHRegiBDovdd OLsQatow watéydHin the

currents are reduced in the vicinity of vicinity of coral reefs.

seagrass beds leading to the deposition

RI' ¢QH VHGLPHQWY DQG WKH FODULI\LQJ RI

surrounding waters. Many marine animals&RUDOV UHTXLUH D UDQJH RI SK\
rely upon seagrass beds for shelter and food RU KHDOWK\ JURZWK DQG UHS
LQFOXGLQJ ZDWHU ELUGV R{VKKDRIG FDRVWH FIHQA XMHQFHG |
and the internationally important dugong DFWLYLWLHY 3K\VLFDO GHVWU
and green turtles. Commercially important LQ ZDWHU TXDOLW\2VXFK DV UD
VK DQG FUXVWDFHDQV QWMMHOND FKDWVHEHIGY VDOLQLW\
as nursery grounds. There are strongigh levels of sedimentation and changes in
connections between seagrass beds and DWHU FXUUHQWY FDQ DOO GDJ
nearby coral reefs; nocturnally actve SHFRYHU\ WKURXJK QHZ JURZW

VK PLIJUDWH DW QLJKW IVIRWWCHP HAWIVUWRXWWKHY D FRQ
seagrass beds to feed; dead seagrass leaw@gime and freedom from chronic stress.
carried offshore in currents become food for
animals inhabiting deeper marine habitats.

1.3 MARINE ENDEMISM AND

BIODIVERSITY
The coral reefs of the Region are composed
of approximately 200 species of stony The waters of the RSGA support many
FRUDOV UHSUHVHQWLQJ WR&WHKULQOMMWR GDLFEUVYPSRUYDQW
any section of the Indian Ocean. The warmPDULQH PDPPDOV VHD WXUWOH
water and absence of freshwater inputMarine mammals in the Region are
provide very suitable conditions for coral UHSUHVHQWHG E\ FHWDFHD

O
<
<
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KH 5HG 6HD RI ZKLFK MXVW |

QGHPLFVY 6KHSSDUG HW DO

species of benthic algae have been recorded

IURP WKH 5HG 6HD G6KHSSDUG F

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

6HD LQFOXGH VSHFLHV RI GL

and 60 species of calanoid copepods in

the southern Red Sea and 46 in the north
6KHSSDUG HW DO

whales and dugong. Although dugong wer

KXQWHG LQ WKH SDVW E\ DUWLVDQDO ¢(VKHUPHQ®
this is no longer the case and where surveyls

RI WKHLU SRSXODWLRQV IKDYH EHHQ GRQH VXFHK
DV LQ 6DXGL $UDELDQ ZDWHUV WKH SRSXODWLRQV
are healthy. In the absence of major humap

LPSDFWV FRQVHUYDWLRQ RI GXJRQJ LV GLUHFWHG

towards conservation of their feeding
KDELWDWV WKH VHDJUDVWVY EHGV 6HD WXUWOHV|IHHG
and nest in the Region and at least threp
species have been observed. They rely on
VHDJUDVVY DOJDH FRUDDV DQG LQYHUWHEUDWHYV
for their food. Information on their status
is generally lacking and hunting by humans

continuous in some parts of the Region. $ERXW VSHFLHV RI ¢VKHV LC
IURP WKH 5HG 6HD *RUHQ DQG
'LVWLQFW DVVHPEODJHV Rl ¢VKE
2QH FRQVHTXHQFH RI WKH*GDYHRIVEXH R IWKKDHE PWOMWRI $TDE]
in the Red Sea and Gulf of Aden is thecentral and northern Red Sea, the southern
JUHDW ULFKQHVYV RI PDUR€gItSeddntdtbe GU) & Aden(Eh€ppard et
Much of the available information is based D O 7KH OHYHO RI HQGHPL)
RQ UHVHDUFK LQ WKH 5H(5|—BCHD6HI-H)V%HKII:|D/ODV VDKEEHR X W
northern Red Sea; far less is known of theDV 6 KHSSDUG HW DO SRLC

ARUD DQG IDXQD RI WKH *aédg é& vehe Hh@s aHdPeat range. For
2000). The richness of hermatypic coralsinH[DPSOH WKH OHYHO RI HQGHP
the Red Sea has been estimated to be 80 PDOO EHQWKLF WHUULWRULD
VSHFLHVY 6KHSSDUG D QatybacksS(BdeuwsiGhromidae) and triple
6KHSSDUG HW DO +ROANYHWU LOWWHHIRBHIQW DH LV DERX
extensive study of the central-northern Red
Sea coastline of Saudi Arabia increaseg
WKLY WR D SUREDEOH EDVHG RQ UHFHQWO\
described species and range extensions (De
9DQWLHU HW DO D SERXW Rl SHG 6HD
coral species are believed to be endemit
6KHSSDUG HW DO $ISSUR[LPDWHO\
species of scleractinian corals have beep
reported from the Socotra Archipelago
LQ WKH *XOl RI $GHQ 7KLV LV VLJIJQL¢FD
for the conservation value of the Socotrg

cCo
TrC
E_I"_I-n o

$UFKLSHODJR JLYHQ WKH VPDOO DUHD RI RUDOQ
FRPPXQLWLHY DQG WKH VYLPLODULW\ L KQH V'V
WR WKH HQWLUH 5HG 6HpPp 'H 9DQWLH

2000b). One hundred and seventy specigs
of echinoderms have been reported fromn
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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 leapt
P DUH EHOLHYHG|WR
&KLI¢QJIV TKHUH DUH
accounts of the ichthyofauna of the Gulf
of Aden. Al-Sakaff and Essen (1999) listed
VSHFLHV RI ¢VKHV FDXJKW LQ FRPPHUFLDO
trawlers from the Gulf of Aden and Arabian
Sea coastline of Yemen. Kemp (2000)
surveyed the ichthyofauna of the Shabwag
and Hadramaut provinces of the Republic o
<HPHQ DQG UHFRUGHG VSHFLHV LQFOXGLQJ
eight new records. Thirteen species of cetacean have been
reported from the Red Sea and Gulf of
$GHQ LQFOXGLQJ GROSKLQV
The Red Sea and Gulf of Aden are importanbaleen whales. There have been few
IRU D QXPEHU RI VLIQL,;FOVQWHPDWQH WVSHWFHHWPDNLQJ WK
Three species of sea turtle are knownRIl VLIJQL{¢FDQW VLWHV IRU FHW
to feed and nest in the Region: green *ODGVWRQH DQG )LVKHU
(& KHORQLD WPDE N VEH®Y® R F Knestngvand feeding grounds for seabirds
imbricatg and loggerheadC@retta caretta ~ occur on the Gulf of Aden coast of Somalia
Important nesting grounds are located in ODLW ,VODQG S$LEDW 6DDG DC
WKH 7LUDQ ,VODQGV :D MSEab¥Wapak); Eh® Bardan IBlanBs@f Saudi

Islands (Saudi Arabia); the south Sinai of SUDELD *ODGVWRQH DQG
(J\SW 3(56*%$ 'DKODAHWOD@GEW LQ <HPHQ 3(56*%
(Eritrea); Ras Sharma and Dhobah (Yemen)

OLOOHU 3(56*% 7KH 5DV

Sharma nesting site for green turtles ig
LOQWHUQDWLRQDOO\ VLIQL¢F
IHPDOHV QHVWLQJ WKHUH H
the second largest in the Arabian region
,Q DGGLWLRQ WKH UHJLRQ
Island and Perim is the most important
nesting ground for hawksbill turtles in the
$UDELDQ UHJLRQ 3(56*$%$

DQW ZLWK DERXW
DFK \HDU PDNLQJ LW
EHWZHHQ -DEDO $]L]

Surveys by Preen (1989) estimated that therge
ZHUH GDUgeh@ dugonwithin
the Red Sea. They are dependent on healthy
seagrass beds for food. Important areas fqr
dugong within the Red Sea include the Tiran

,VODQGV :DMK %DQN )DUDVDQ ,VODQGV DQG
-L]DQ 6DXGL $UDELD 3UHRHQ 6KHSSDUG
HW DO $ VHSDUDWH |UHYLHZ ODUVK HW DO
2ELWHG LQ 3(56*$ *() D DV
U QFH RI GXJRQJ

along other parts of the Saudi Arabian coas
6KDUP OXQDLEDUD 4LUVHE
existence of common populations betweer
Saudi Arabia and Egypt around Tiran
,VODQGY DQG LQ WKH *Xlol RI $TDED 1DET
and Abu Galum Marine Park). Dugongs are
also found along the African coast of Egypt
VRXWK RI 4XVHLU DQG R
IDWLRQDO 3DUN ODUVK H

MLQ SUHVVY FRQ¢UPV WKH
t
K

==
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2. THREATS TO COASTAL
AND MARINE ENVIRONMENTS

2.1 A RANGE OF THREATS DUH FXW IRU ¢UHZRRG DQG IRU
Grazing by camels reduces the height of

The important coastal and marine PDQJURYH WUHHVY WKHLU SUR

environments and resources of the Red Setheir reproductive capacity. Degradation

and Gulf of Aden are subject to a series of LQ PDQJURYHV OHDGV WR LPSDF

individualand cumulative threatswhich havecrustacean catches. These impacts are

VLIQL,FDQW VKRUW RU Oé@@ounddddy & IRR of ldWaxereds dbaut

for sustainable development in the Regionthe importance of mangroves to the coastal

7KH WKUHDWV LQFOXGH KQGLWDWLGHVWOXEWRR®HQWYV

RYHU H[SORLWDWLRQ RI Oth¥ L latienSHipL hetwddthV Rdng ovey

environmental degradation from petroleum DQG ¢(VKHULHY DQG E\ WKH OL

GHYHORSPHQW VLJQL ¢ Féangrvvmental AssE¥smeht ppoBedures.

PDULQH WUDQVSRUW SROOXWLRQ IURP LQGXVWULDO

DFWLYLWLHYVY GLYHUVH HQYLURQPHQWDO LPSDFWYV

from urban and tourism development and2.3 LOSS OF SEAGRASS BEDS

a series of emerging environmental issues

associated with new types of economicTheir location in shallow waters close

GHYHORSPHQWY DQG XVH t® th&® shdreliviél FederR Gdadrassds very

as well as threats of a global nature such asusceptible to activities related to unplanned

climate change. Some of the major threatstoD QG XQPDQDJHG XUEDQ LQGXV\

coral reef environments in the Region thatDQG ¢(VKLQJ DFWLYLWLHYV 6H|

could escalate from existing activities will destroyed directly by dredging and land-

EH GLVFXVVHG KHUH EULHA® O0LRQUH LR2URGBGRBWLROW\ LV G
will be presented in a new report from FKDQJHV LQ ZDWHU ARZ FDXVH(
PERSGA titled — State of the Marine FRQVWUXFWLRQ E\ H[FHVVLYH \

Environment 2010 (in preparation). ZDWHU UHGXFLQJ DYDLODEOH O
impacts of increased nutrients in the water
from sewage disposal. These problems are
2.2 CLEARING AND DEGRADATION compounded by a lack of information on
OF MANGROVES their distribution in some areas. Although
OHJDOO\ SURWHFWHG VHDJUD
Mangroves are prone to degradation ordestroyed by illegal trawling because of
removalduetodevelopmentandexploitation.GL1 ¢ FXOWLHY LQ HQIRUFHPHQW
ODQJURYHV DUH GHVWU R\ Heagiass 0dd<attect toedautaviicldepend
are cleared for the construction of shrimp XSRQ WKHP PRVW LPSRUWDRQ!
SRQGV ,Q FRDVWDO DUHBXJIRRHAUHRWRHURPAPDQ:, VK DQG |
SRSXODWLRQ LV LQFUHDVaQBirdsDSLGO\ PDQJURYHYV
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2.4 DESTRUCTION OF CORAL 2.6 OVERFISHING
REEFS

7TKH VWDWXV Rl ¢(¢VKHULHV LQ
Coral reefs throughout the Region are RI WKH 5HJLRQ LV XQNQRZQ EI
being damaged by a variety of coastallack of stock assessments and incomplete
GHYHORSPHQWY VXFK DY¥VIODWGY OWWORQWLMWLFV 5HSRU
urban expansion and tourist facilites. FDWFKHYV DQG DYHUDJH VL]H RI
&ERQVWUXFWLRQ DFWLYLVVS_FR-I\X/VLDED/HHUQWLKFI—DWRIZJVRRI RYHL
clear seawater that corals need to survive;, Q¢ VK FDWFKHV RI OREVWHU DC
Corals are affected by reduced light levelsUDSLGO\ GHFOLQLQJ &XWWOH¢ V
and sometimes smothered by sedimentg VKLQJ JURXQGV KDYH FRPSOH
from dredging. Release of semi-treatedAlthough in some areas shrimp catches
and untreated sewage directly onto corahave grown recently due to an increase
reefs causes a proliferation of algae thatcalL Q ¢ VKLQJ HIIRUW LQ RWKHU LC
overgrow corals. Although coral reefs areindications of stock depletion. The present
DWWUDFWLYH WR WRXULWYWW XDW PP ﬂl&/HIIBWWLUYLLEQ(JNHG W |
DQG UHHI ZDONLQJ DFWLSUWEMALFHDW G SROYNKEOW [SO L
from boats destroy corals. Spoilt areasPD[LPXP VXVWDLQDEOH \LHOG W
become unattractive and the number of VKHULHYV PDQDJHPHQW SODQV
animals living there declines. Damage tosurveillance and enforcement of existing
coral reefs is further compounded by theregulations. Large amounts of by-catch
limited use of environmental assessmentforl URP QHW ¢(VKLQJ LQFOXGLQJ W
developments and low enforcement of theDQG ¢ Q¢(VK DUH GLVFDUGHG DO
existing regulations. A lack of awarenessdead.
about the importance of coral reefs and their
sensitivity puts them further at risk.
2.7 UNREGULATED SHARK
FISHERIES

$V WRS SUHGDWRUV VKDUNV DL
KHDOWK RI WKH 5HIJLRQYYV PDUL
Populations can only increase slowly as

sharks produce a small number of offspring

each year. Hence they are very vulnerable

WR VWRFN FROODSVH IURP RYl
recovery takes several decades. The
WUDGLWLRQDO DUWLVDQDO (VK
used to catch only small numbers of

sharks and the whole animal was utilized.

+RZHYHU PRUH UHFHQWO\ WR P
GHPDQG IRU VKDUN ¢QV VKDUN
2.5 OVER-EXPLOITATION OF LQFUHDVHG DQG WKHUH DUH UH.
RESOURCES UHPRYHG RIWHQ ZKLOH WKH VKI
and the body is thrown back into the sea
2YHU H[SORLWDWLRQ RI VSHFLHVY GHVWUXFWLRQ
RI VSDZQLQJ OQXUVHU\ DOG IHHGLQJ
JURXQGY LPSURSHU UHVRXUFH PDQDJHPHQW
DQG LQDGHTXDWH ¢(VKHULHV UHJXODWLRQV LO®
FROQMXQFWLRQ ZLWK D OD|FN Rl ODZ HQIRUFHPHQW
are barriers to sustainable development of
WKH 5HJLRQYYV ULFK OLYLQJ PDULQH UHVRXUFHV
8OWLPDWHO\ WKLV SRVH D VHULRXVY WKUHDW WR WKH
biological diversity and productivity of the
5HILRQ DQG SXWV DW UUVN WKH OLYHOLKRRGYV |RI
people engaged in potentially sustainable
DFWLYLWLHYVY VXFK DV ¢VKHULHV DTXDFXOWXUH|[DQG
tourism.
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or deposited on offshore islands. Fins arg¢
dried and sold to foreign vessels waiting in
LOQOWHUQDWLRQDO ZDWHUY WKXV HVFDSLQJ FRQWURO
Sharks are generally caught by lines bug
also by nets which damage coral reefs.

2.8 CAPTURE OF MARINE
TURTLES

=

Throughout the southern Red Sea an(
*XOl RI $GHQ WXUWOHV DUH FDXJKW HLCLWKHU
DFFLGHQWDOO\ RU LQWHQWLRQDOO\ E\ ¢ VKHUPHQ
7TXUWOH RLO PHDW DQG WHKHYV WHNMNX GIWWHIOQ OIRUWEWLPH W
the shells are sold to tourists. Capture ofserious threat to the fragile coastal and
WXUWOHV WRJHWKHU ZLMaKnerddrommieQtOdf thé\skemRi-@ncbseds
disturbance or destruction of nesting siteswaters of the Region. Routine operational

DQG QHVWLQJ EHDFKHV |eKk3 \AndUsgiNs XionlV tHeGprdd@ctiod and

decline in nesting populations. In areastransport of oil constitute the major source

ZLWK SRRU ¢Q¢VK UHVRXUFIHRD YV®H UPROCORWLHR@ $W WKH
depend on turtles for subsidiary food. StrayJURZLQJ ULVN RI RLO WUDI¢F UF
dogs that feed on turtle eggs and hatchlingsX UJHQWO\ UHTXLUHV HPHU JHQ

aggravate the problem in some areas. ThL6(sODQV FRPELQHG ZLWK PDQDJHF
light coming from nearby urban areas andminimize risks and manage major spills.

coastal highways has a distorting effect

on the navigation system of newly hatched

turtles (they are attracted towards the light2.11 MAJOR SOURCES OF MARINE

and away from the sea) causing massivé®OLLUTION

casualties.

In contrast to other regional seas around the

world where most pollution comes from land-
2.9 THREATS TO MARINE EDVHG DFWLYLWLHVY WKH PDLQ
MAMMALS pollution in the Region is from ship-based

VRXUFHVY RLO H[SORLWDWLRQ I
Knowledge of species composition andproduction. While production and transport
population sizes of marine mammals inof oil continue to play a critical role in the
the Region is limited. Detailed studies of 5SHJLRQYV HFRQRP\ WKH\ DOVR
GXJRQJ ZKLFK DUH FRQ VhaaH $btrces YoX @apiteUIEt@iH The
WR H[WLQFWLRQ RQ D ZRaine gdl@ibh céldibe derividd thyough
only for Saudi Arabia and Egypt. The Redthe discharge of oily ballast water and tank
6HD SRSXODWLRQ LV HVWEPDWIHEHIDWEWXSMMWMR/HOV RSHUD\
dugong. It seems that they are no longerrt URP YHVVHOV ORDGLQJ RU XQO
KXQWHG V\VWHPDWLFDOODFEXGHQ@WB Ol WHSTDCHIDW DU RP IR X (
taken as by-catch in trawls and nets. Theiand leaks from vessels in transit.
meat is used for human consumption.
Destruction of seagrass beds poses an
additional threat. As slow swimmers living 2.12 MUNICIPAL WASTEWATER
LQ VKDOORZ ZzDWHU GXJRQJ DOVR VXIIHU IURP
WKH LQFUHDVLQJ XVH RI TRR WsBhdrg& RMD MuXicipal Kviaktkwater
PD\ HDVLO\ LQMXUH WKH eéontipted U toN Kptes&rid W ebusidérable
surface. PDQDJHPHQW SUREOHPV GHYV
VLIQL{,{FDQW SURJUHVV PDGH F
decade through investments to control
2.10 PETROLEUM AND MARITIME pollution from this source. Considerable
TRAFFIC progress has been made in the Region in
the collection and treatment of municipal
The global importance of petroleum and ZDVWHZDWHU +RZHYHU LQYHVW

THE STATUS OF CORAL REEFSIN 9
THE RED SEA AND GULF OF ADEN9



10

WR EH UHTXL U HG IRU H[WiBItQ¥ inRc@adtal &éad® hdEgholtRtQe
QHWZRUNYV H[SDQVLRQ DQGOLKGFRUH®WHY RIVLIQL;FDQW
WUHDWPHQW IDFLOLWLH MJor @f€gve Bteigratidn RISdhHrQnvidenill

safe wastewater reuse and disposal systemsoncerns into the planning of government-

Serious efforts are also needed to ensursupported infrastructure and private sector-

proper operation and maintenance andsupported tourism facilities. Actions should

reliable performance of existing treatmentbe taken over the short and medium term

facilities. While levels of discharge into WR DYRLG SRWHQWLDOO\ VLJQ
the waters of the Region are not as acut@mpacts which would undermine the ability

as in other regional seas given the limitedof the coastal and marine environments to
QXPEHU RI PDMRU SRSXO0O DawacRtQuristsl tQ thvelRdgibon.U HV X O W V

are cumulative and add to the stress already

imposed on fragile coastal habitats by oill
and other forms of marine pollution.

2.13 DREDGING AND FILLING

o
=
T
@)

'UHGJLQJ DQG (0O0OLQJ RSHU
ZLWK XUEDQ HI[SDQVLRQ
development and tourism along the coas}
DUH D VLIQL,{FDQW VRXUFHRHHOQOYEUROPHOWDC
degradation in some areas of the Region.
Sedimentation from these operations2.15 TOURISM IN SUPPORT OF
suffocates the surrounding coral reefCONSERVATION
communities and has an adverse effect on
other ecosystems to which currents transporAlthough tourism impacts are not as
the suspended sediment. The netresultsarS URPLQHQW LQ WKH ZKROH UH.
the irreversible loss of the most productivetourism investment plans will potentially
FRDVWDO HFRV\VWHPV Pdaule éhiArginéntaMmipacidJdn ¥ ¥egional
EHGV DQG FRUDO UHHIV sbaleGTW Korekdure® Hr@&H @@ iBNQ \Are
marine communities) and the potentialspreading to new areas as popular sites
IRU ORFDO H[WLQFWLRQ brdomd @Qver-ubed Fand/ &Hdrdidsh\fourists
along with declines in the productivity of FRQWLQXH WR VHHN QHZ PR
surrounding areas such as shrimp groundGHVWLQDWLRQV +RZHYHU ZK}
DQRG RWKHU GHPHUVDO &AokHDOHY PODHGQEHQIWRXULVP FI
DQG ¢(¢OOLQJ DOVR DOW HdubstartiglU e@ehugH Yor @dbhBetvation
to erosion in some sites and accretion improjects. In Ras Mohammed National Park
others. LQ (J\SW IHHV FROOHFWHG IUR
diving tourists exceed the operational cost
RI WKH PDULQH SDUN ,Q -RUGD
2.14 IMPACTS FROM TOURISM potential to absorb part of the growing
UHYHQXH IURP WKH WRXULVP LQ!
There are negative impacts of coastal tourisnto support conservation efforts.
in some parts of the Region. These impacts
include physical destruction of coastal
KDELWDWYV E\ FRQVWUXFWI16RORNARENYAL FISHUHGJLQJ
and reclamation; anchor damage to corals b OLLECTING
tourist boats and coral breakage by divers;
pollution from wastewater discharge from ,Q UHFHQW \HDUV WKH FROOHF\
FRDVWDO UHVRUWY RYHUIRUSWRHWDWDRQX¥A WYUK GKY&DV J
VKHOO¢{VK WR PHHW L QFU povtehGe G@Ha Dréigh tlWr ity \Védt her.
food and souvenir markets; disturbance to+RZHYHU WKH PD[LPXP VXVWDLQ
wildlife such as nesting turtles and seabirdghe species collected are unknown and there
leading to higher mortality and decreasedis no monitoring of collecting methods. The
fecundity. The massive planned expansionV XUYLYDO UDWH RI FDSWXUHG R
of tourism for both domestic and foreign often very low due to imperfect handling
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DQG WUDQVSRUW 3(56*% 049 of cyanider Kheve is need for further

ORZ VXUYLYDO UDWH W RddedktK thtd thd WifectsGadfl Fhid QuGivity

from foreign markets and the depletion of DQG LWV PDQDJHPHQW )XUWKE
VSHFLHYV LQ PDQ\ SDUWYV Reéa$wdsould beRvestipated 6 réplérish

pressure for exploitation. This practice canWKH PDUNHW VXFK DV DTXDFXO)
also be harmful to the reef environrment RUQDPHQWDO ¢(VK VSHFLHV WR
if it involves the breaking of corals or the on wild stocks.
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3. TWO DECADES OF PROGRESS
IN MARINE CONSERVATION

3.1 BACKGROUND DSSURYH WHFKQLFDO DQG ¢ QDOQF
daily affairs are managed by the PERSGA

ack tothe6HFUHWDULDW D VPDOO EXW G

KH D E / H Dpiofeldsi¢iaals iww LifkrQ thécountries of

&EXOWXUDO DQG F L HQ WHhe Regiorz TIeDKihgdddnVeiLIa@li Arabia

$/(&62 ZLWK WKH DVVLVWh»§d-tHe RERSGE6 2 retariat in Jeddah

FRQYHQHG D PHHWLQJ br@ albettheRiddbdeDstate® contribute to

Germany in 1974 where initial ideas for the budget.

interdisciplinary research were discussed.

PERSGA can trace its origins b
HDUO\ 1V 7 $U
6

6XEVHTXHQW PHHWLQJV LGHQWL¢{HG NH\

regional concerns and proposed plans of3(56*% KDV LPSOHPHQWHG DQG
DFWLYLW\ ZKLFK JDYH ULWRWRSMNKHPHHWRIDD®PPHIH QXPE]
for the Environment of the Red Sea andthroughout the RSGA with funding from

*XOl RI $GHQY NQRzZQ DV $3/3(@95€62*$'WI$KD,VODPLF '"HYHORSPH
interim secretariat was established NnWKH *OREDO (QYLUR QPHQW )DF
&DLUR WR LPSOHPHQW WKRWKSHUIRJWUDWRHQRYEROQDO GRQR

the auspices of ALECSO. The secretariatstates.
moved to Jeddah in 1980.

The establishment of PERSGA has been
2QH RI WKH PRVW VLJQL ¢ RaDpyaal BieK InHaY rddroHaD spprodch to
PERSGA has been the development of nevsustainable use and conservation of the
international laws. In February 1982 themarine resources and environments. A
plenipotentiaries of the governments in theregional approach to the marine environment
Region signed The Regional Convention foris essential given the semi-enclosed nature
the Conservation of the Red Sea and Gulf obf the Red Sea and the transboundary nature
Aden Environment (the Jeddah Convention)of many issues.
along with a Protocol Concerning Regional
Co-operation in Combating Pollution
by Oil and other Harmful Substances inOne of the most ambitious programmes
Cases of Emergency. The main focus ofexecuted by PERSGA was the Strategic
WKH &RQYHQWLRQ FRQ F HAGRN/Pragtarme (SAPY tarQiWw R Bea
UHGXFWLRQ DQG ¢JKW DJDLQB/ WX®R ORI XMWEIHRE SW DDQOQVHRG 11U
includes an Article directing the contracting 1998 and carried out between 1999 and
parties to establish a regional organization2003. The SAP was funded through the
to implement the agreement. Global Environment Facility implementing

DIJHQFLHV 81'3 81(3 DQG WKH
%DQN WKH ,VODPLF '"HYHORSPH
This regional organization was establishedWKH 3(56*$ PHPEHU VWDWHV 7

in September 1995 under the umbrella of theglobal objective was to safeguard the coastal
$UDE /HDJXH $W WKH ¢ U\aNd ng&aRn¢ @rfvicodmertstbittie R3GA and
LQ (J\SW WKH &DLUR 'H Fe@OsDre fugidinalie use of ROr€squkces. The
announced the creation of the Regional6$3fV DFWLYLWLHY ZHUH RUJDQI
Organization for the Conservation of the following objective-based components:
Environment of the Red Sea and Gulf of
$GHQ ZKLFK NHHSV WKH WLWOH 33(56*%

1. Institutional Strengthening to

Facilitate Regional Cooperation;

PERSGA is governed by a Council. This2.  Reduction of Navigation Risks and
is composed of the Ministers in charge of Maritime Pollution;
the environment from each of the member3.  Sustainable Use and Management of
states. The Council meets annually to Living Marine Resources;
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4 Habitat and Biodiversity Conserva- throughout the Region. One or more new
tion; tide gauges in the Gulf of Aden will form

5 Development of a Regional Network part of a tsunami early warning system
of Marine Protected Areas; for the Indian Ocean. The proposed new

6. Support for Integrated Coastal Zonetide gauge at Aden could provide vital
Management; information on long term sea level.

7 Enhancement of Public Awareness
and Participation; and

8 Monitoring and Evaluation of 3.3 MANAGEMENT OF COASTAL

Programme Impacts. AND MARINE RESOURCES

7KH 6%$3 zZDV KLJKO\ VLIJQUKHDHQWDWMWBEBHWRHIHFHQW VXEV
56*$ HQYLURQPHQW IRU 3 theé hfanadémdhtbbithe marine resources
VWDWHVY FDSDFLW\ IRU mPRQe/ RddY3e® hnllv &udf &f6Adn. A
DQG PDQDJLQJ LWV XVHVredbaa® applicableKrranuX Vefxsthkdard
socioeconomic development of the Region.survey methods for key habitats and key
Large projects funded by the internationalspecies in the Red Sea and Gulf of Aden
donor community and RSGA countries has been produced. Collection of essential
were implemented throughout the RSGA inbaseline data on key habitats and species
WKH ODVW GHFDGH HJ WHKRUBBOGUFHDVS5HBRDRQDRYHYV VHD
DPHZRUN 3URMHFW D Q6d pgepdratidd Bf\wpwvto-tafe statisHeports
FRWUD $UFKLSHODJR hdsMdkerpkel.Therd Bave Béeen substantial
-RUGDQ ©6DXGL $UDELD DOQGQVHPMYFLUHKOAWH;F NQRZOHGJI
have provided a large amount of new*XOIl RI $GHQ FRUDOV FRU
VFLHQWL¢F LQIRUPDW LR Qndxé&fs. REgRmHAMMPRG Gdll@uing
DERXW WKH 56*% PDQDJHRHQUWRDPWL\WRQVYHIQRGZHUH G
capacity building. PDQJURYHV WXUWOHV DQ
and are being implemented nationally via
national action plans. The signing of the
3.2 REDUCTION OF NAVIGATIONAL Protocol Concerning the Conservation of
RISKS Biological Diversity and the Establishment of
Protected Areas by PERSGA member states
New charts of the southern Red Sea haven December 2005 provides a regionally
been published for use by internationalcoordinated approach to conservation.
VKLSSLQJ EDVHG RQ D PDMRU QHZ K\GURJUDSKLF
survey of the area between the Hanish
Islands and Bab el Mandeb that was initiatedA Regional Master Plan for the Regional
by PERSGA. These charts are designedNetwork of Marine Protected Areas has been
improve the safety of navigation in this produced. Progress is occurring towards
important area of the RSGA. A new chartthe complete establishment of the RSGA
of Port Sudan showing recent development®fegional Network of Marine Protected
in the port has been produced by the UnitedAreas: two proposed marine protected
.LQJGRP +\GURJUDSKLF 2D)/FHHDV8Z+H2UH RI;(FLDOO\ GHFODU
based on data supplied through PERSGAGHYV 6HSW )UgqUHV DQG 5DV 6L\\D
A new planning chart of Yemeni waters and Mukawwar Island and Dungonab Bay
covering the area between the maritimein Sudan) and management plans are being
border with Saudi Arabia to a line east of theimplemented in each one. A zoning plan
Socotra Archipelago was published by thewas developed for the Socotra Archipelago
UKHO on 21 December 2006. This chartMarine Protected Area. Survey design
forms the basis of a Yemen Fisheries Charguidelinesformarine protectedareas (MPAS)
FRYHULQJ WKH VDPH D U HHave lZen grdparlearid Bodldgldaband socio
ZLWK D JULG GLYLGLQJ WekdidorbidJddveys QaneRoewnTcomplete at
FRYHULQJ VTXDUH QDXWMRXAD S URSORHWMWHGEGRO3IWKHG6LWH V
SXUSRVH RI UHFRUGLQJ (SO FQWFEHWK &PBQBIMRHQW J
building in navigation safety/hydrographic been prepared for four proposed MPAs
VXUYH\LQJ DQG FKDUW U hvitd RtkeH iAvoiQeimerK Dawd EpHArtication
achieved through training workshops heldof local stakeholders. A large number of

)U
6 R
R

®
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managers and scientists have been trainekhternational Maritime Organization (IMO)
(via workshops and on-the-job training) in and other factors. PERSGA has achieved
PDULQH SURWHFWHG DUHWDLPOLQDFDHPM YWFFHNM/GLQ JHWWL
VXUYH\V DQG PRQLWRUL @éasrds-adopted foHWNSse bByKindednidtional
KDV EHHQ DQ LQWHUQ D WHidi@yDimMhe dduthetnRR@ICS0a. PERSGA
national exchange of experience. KDV HVWDEOLVKHG D QHZ OLJ
DQ $XWRPDWLF ,GHQWL¢{FDW
the Hanish Islands. Capacity building in
Substantial progress has been made inth€ RPEDWLQJ RLO SROOXWLRQ LQ
(¢HOG RI LOQWHJUDWHG FRDP/DAVUDL@Q HR Q@ FRGI QI PLHIOVA VW LJ D\
(ICZM). This includes: VDIHW\ K\GURJUDSKLF VXUYH\LQ
planning and ballast water management has
been achieved through training workshops
x Approval of ICZM plans for held throughout the Region. PERSGA has
the Aden Governorate and their established the Emergency Mutual Aid
implementation; Centre for the Red Sea and Gulf of Aden
X &RPSOHWLRQ RI FRDVWHO$SBR OHRURHAIOIDQAQRZQ DV
and Djibouti and the preparation of an Marine Emergency Mutual Aid Centre or
ICZM plan for Sudan; MEMAC) at Hurghada and this is receiving
x  Establishment of a regional ICZM supportfromthe IMO. National contingency
working group and raised awarenessplanning in the Red Sea and Gulf of Aden
of the need for and use of this tool in has improved and national plans are now
coastal management; in place in all member states. The capacity
X  Improvements in regional capacity to carry out port state control of ships has
in remote sensing and geographicLPSURYHG LQ UHFHQW \HDUV 2Q
information system GIS) WKH VLIQLQJ RI WZR 3URWRFRO"
applications; Co-operation in Combating Pollution
X 'HVLIJQ FUHDWLRQ D Qg OH snd/ biike© HMf idfRIHBQBAtances in
of a GIS unit at PERSGA with global & DVHV Rl (PHUJHQF\+x)HEUXDU\
internet access; and SORELOL]DWLRQ Rl 3HUVRQQHO
X ,QFRUSRUDWLRQ RI RO Mddril G duyihhgU ¥Ein&igency—July
SURWHFWHG DUHD ,&=0 DQB\ B\WKHY GIPEBU VWDWHYV ¢
from the Strategic Action Programme a regionally coordinated approach to the
into the GIS for full programme SUHYHQWLRQ UHGXFWLRQ DQG
integration. pollution in emergency cases.

KW
LR

3(56*$9V HQYLURQPHQWDO DZDUHQHVV

programme concentrated on conservatiorB.5 CONTROLLING MARINE

including production of an Environmental POLLUTION FROM LAND-BASED

(GXFDWLRQ /HDUQLQJ 6X3CTOMHIEIQW DQG WKH

implementation of more than 17 community

participation  projects. Five  public Recent changes in management practices

environmental information centres and 150have led to some environmental

school nature clubs have been established PSURYHPHQWY HVSHFLDOO\ RC

ZLWKLQ WKH 5HJLRQ ZLWBHGWOWVHHQWE WHRG WWKHD BKRWSKDWH

training. These activities have resulted VLIJQLQJ RI 3(56*3TV 3 3URWRFRO .

in raised awareness of PERSGA and itgshe Protection of the Marine Environment

DFWLYLWLHY DW WKH Q DwLIRQEBased AEtWitidz Qrb e Red G

international level. 6HD DQG *XOIl RI $GHQ™ LQ 6HSW
and the implementation of the Regional
Environmental Monitoring Programme

3.4 CONTROLLING SEA-BASED FRQFHUQLQJ ZDWHU TXDOLW\
ACTIVITIES AND SOURCES OF are substantial outcomes. Capacity
POLLUTION building has been achieved (via training

workshops) in integrated coastal zone
,Q JHQHUDO RLO VSLOOYPDDODRMEBQWKHHQRIUWREQPHQWDO
are reducing due to initiatives by the GHYHORSPHQW SURMHFWY PDQCLC
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ZDVWHY LQ LQGXVWULD OerDitbhhizht and §U¥thibbRIE deiEQMEND
LOQVSHFWLRQ DQG LPSURYMHKBHO W iR placdfornthe Zandartized

management. National programmes of FROOHFWLRQ DQG WUDQVIHU R
action for the protection of the marine ,QIRUPDWLRQ KDV EHHQ REWDL¢
environment from land-based activities -RUGDQ 'MLERXWL 6DXGL $UDE!
have been prepared for Yemen and JordanRQ WKH WUDGH LQ RUQDPHQWD
programmes for the other countries are stilimpact on the environment. A management
in preparation. A preliminary and fund SODQ IRU RUQDPHQWDO ¢(VKHV K
raising phase of the ‘Regional Programme 3(56*$ *() 7KH PDQDJHPHC
of Action for the Protection of the Marine RI HODVPREUDQFK ¢(VKHULHV K
(QYLURQPHQW IURP /DQG WRVRBIJEBEFWLWYYDWQAIHYEN DQ LGHQV
is being prepared for the Red Sea and Guld management plan; and improved data
Rl $GHQ FRPSULVLQJ WKHFRODGDHRFAULRRQ 1HZ ¢VKHULHV UH
EHHQ LVVXHG LQ (J\SW 6DXGL
<HPHQ $GGLWLRQDOO\ ¢(VKHULH
X  Collection of relevant information plans have been prepared for Socotra
for the development of four <HPHQ ¢(VKHULHY DQG URFN OR

SURMHFWY LQ WKH IROORZLQJ (HOGV
FROO WUHDWPHQW DQG GLVSRVDO
RI PX Z D VW B7ZZREGIENAL AND NATIONAL
LG | SGNSERXAVIOR ACRBN\PLANR W V
DQ HDV
PD URERSEGA had pvdpdved @ QREgional Action
DVVHVVPHQW RI HPIRX JRAR)VIDY fReé EoDséf¥atioR Hf coral
waters and beaches; reefs in the Red Sea and Gulf of Aden
X  Production of the joint PERSGA/ UHJLRQ DV ZHOO DV VLPLODU |
81(3 SXEOLFDWLRQ 3)LGDORMRIRWRMHKARQVHUYDWLRQ
Environmental Conservation of the PDQJURYHV DQG VHDELUGV 7K
5HG 6HD DQG *XOI $GH ¢(ntaib QriGrity actions within these major
x  Organization of a regional training ¢ HOGV
course on municipal wastewater
treatment management.

T
o
T
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=
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- Integrated coastal zone management;
There has been a rapid uptake of GIS Education and awareness;
technology (including a regional GIS - Marine protected areas;
database in PERSGA) to support risk- Ecologically sustainable reef
assessments for pollution. (¢VKHULHYV

- Impacts of shipping and marine

pollution; and

3.6 MANAGEMENT OF LIVING 5HVHDUFK PRQLWRULQJ DQ¢
MARINE RESOURCES valuation.

Theregionalstatusoflivingmarineresources(DFK 5%$3 DGGUHVVHYV
in the Red Sea and Gulf of Aden has beenH[SHFWHG UHVXOWYVY SH
assessed and baseline information has beem XDOLW\ DVVXUDQFH W
collected. There has been a substantial risactions for conservation and sustaina
LQ FDSDFLW\ LQ ¢ VK VW Rdvélopgment wittin théiReyibn. G D W D

collection and analysis; environmentally

VRXQG DTXDFXOWXUH ¢(VKHULHY PDQDJHPHQW

DQG RUQDPHQWDO ¢ VK ThH2\RAP fénceral @éfs wAséveloped in
management. Two training facilites and UHFRJQLWLRQ RI WKH JUHDW HFR
a reference collection centre have beerand aesthetic importance that these reef
HVWDEOLVKHG DQG HTXL S8ddyStenW grévide dnivih le§possd bGhe

(Yemen) and the second in Jeddah (Saudserious existing threats posed by increasing

Arabia). Thereisincreased awareness amoniguman and natural impacts. Many of the
decision-makers of the complementary UHJLRQTV UHHIV DUH JURZLQJ QI
linkages between conservation of theextremes of reef development and are
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particularly vulnerable to any increase inbased on a solid foundation of knowledge.
disturbance. The seriousness of the threathis knowledge that has been built up
was demonstrated by major coral reefby a long history of endeavour in the
EOHDFKLQJ LQ DQG EAIRXSKQJULFDOVDYHs VRFLDO VF
death of corals and other reef organisms inPDQDJHUYVY VFLHQWLVWY GHFL
the Gulf of Aden and parts of the Red Seathe wider community to devise appropriate
2YHU WKH QH[W VHYH U D Onatagdrerd strdtegi8duthbGrespuvid G the
increases in these disturbances may causepacts of human uses confronting them. It
major disruptions in reef function and the also provides them with the hard evidence
loss of associated resources for human useieeded to assess the effectiveness of their
decisions. A major problem has been that
the available information was available in
*LYHQ WKH GLIITHUHQFHV Lfeagientdd souitels.HNG bas&iseb rad \beer V
and other aspects among the RSGAHVWDEOLVKHG DJDLQVW ZKLFK
FRXQWULHYVY WKH FRUDO RWKHWAI3V QY HRIGHIEQ WFRHPHQW FR:
be adapted to suit each particular countryThe absence of long-term monitoring limits
Therefore national action plans (NAPs)the understanding of the magnitude of
were developed for the countries to facilitatenatural variations in marine ecosystems
implementation of actions at the national DQG FRQVHTXHQWO\ WKH DELOI
level. This was achieved by identifying the meaning of changes due to human
QDWLRQDO VWDNHKR O Gadtivitles. PHFKDQLVPV
LOQVWLWXWLRQV HWF DQG LQWHJUDWLQJ 58%$3
activities into existing national ICZM plans.
,Q LQGLYLGXDO FRXQWUBKHS6*$L PSCEHOPLHVEW O WWK® 36 WDW
will occur through integrated networks Marine Environment Report for the Red
RI QDWLRQDO DQG ORFDEHZPOWGLOYOUWRRSISHQ ™ 620(5 L
JRYHUQPHQW GHSDUWPHQ@WW UHFHRUFWH \3 (5B 0% ZDV E
SHUVRQQHO QRQ JRYHUQPH®WQWOR UFAMANPWHEe @QDOLWD U
DQG RWKHU VWDNHKR O G Hfihe suriéysl ftbrh tReWddiondl gn@Mtoring
provides a set of priority actions for the SURJUDPPH DQG YDULRXV DFWI
conservation and sustainable developmentut by PERSGA and its member states before
of coral reefs taking into consideration theand during the SAP project (1996-2003).
priorities of the concerned countries. )JXUWKHUPRUH WKH PDWHULDO
SOMER included a large number of papers
IURP WKH SXEOLVKHG VFLHQWI
The implementation of NAPs and RAPs The SOMER also points to the need for
in the Region has varied according o FRQWLQXHG DFWLRQ LQ PDQ\ SU
WKH QDWLRQDO FDSDFL\VWinste sugp&oniihuimyleGovisMowBrdsG
SULRULWLHYV +RZHYHU W&dtdistammsl3eSuRdlaWl cehkerVatioH of the
international agencies and donors is muclRed Sea and Gulf of Aden.
appreciated and has assisted in overcoming
these constraints. PERSGA has integrated
the implementation of RAPs and NAPsinto 6LQFH WKH SXEOLFDWLRQ RI 6
the 2004-2014 strategic plan and establishedvident that this report has provided a
an On-Ground Activities Programme to foundation for improved decision making
directly support the implementation of DW DOO OHYHOV DQG LQFUHDV]
NAPs according to resource availability.  understanding of environmental trends and
FRQGLWLRQV WKHLU FDXVHV DC
among all stakeholders and internationally.
3.8 STATE OF THE MARINE The report also provided source material
ENVIRONMENT REPORTING IN for academic studies and a baseline of
THE RED SEA AND GULF OF ADEN integrated information against which future
DVVHVVPHQWY FDQ EH FRPSDUHC
It is clear that managing human use ofPERSGA plans to prepare a new SOMER
the marine and coastal environments ofon a regular basis every four years.
the RSGA will be most effective when

L
V
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3.9 ESTABLISHING A REGIONAL There are gaps within existing MPAs in
NETWORK OF MARINE UHSUHVHQWDWLRQ RI UHJLRQDO
PROTECTED AREAS representative habitats.

During the initial PERSGA-SAP it was

decided that an ecosystem approach3(56*% 6$3 KDV GHOLYHU
to conservation and management waswWUDLQLQJ WR 03% PDQDJH
most appropriate to ensure long-termrangers from the Region to address the
VXVWDLQDELOLW\ RI WKIack BfHekpeRtie] Vh MPA Livdhalgér@nt.
habitats and populations of globally &RXUVHV KDYH FRYHUHG PD
important species. This would be achievedPDULQH DQG FRDVWDO VXUY
by establishing an integrated regional 6&8%$ GLYLQJ UDQJHU GXW
network of marine protected areas SXEOLF UHODWLRQV 7KH ¢U
(MPAs) supported by effective integrated the Ras Mohammad National Park.
management and planning. Sites were

VHOHFWHG WR EH UHSUHVHQWDWLYH RI WKH UHJLRQTV
biogeography (and include representativeThe Regional Protocol Concerning the

habitat types and species as well as birdConservation of Biological Diversity and the

DQG WXUWOH QHVWLQJ VIWWDUEOIQMXK FHQWU RN B URRINGH/F W H G
XVHG E\ GXJRQJ DQG F Oc\AnDKadt[h@pa{tldsuaWDJH DQG

HG V
uv Vv
QDJI
H\V
LHV
VW F

LQFOXGH IHHGLQJ EUH QJ DQG URRVWLQJ VLWHYV

ODUYDO VRXUFHV DQG LQN DQG PLJUDWRU\

routes of key biota. L SURWHFW SUHVHUYH DQG
environmentally soundandsustainable
PDQQHU DUHDV WKDW DUH Xt

When all MPAs in the RSGA region are VHQVLWLYH RU UHJLRQDOO\

FRXQWHG KDYH EHHQ HNWHYE byL thK HeGtabkshiment of

recommended. Twelve MPAs were selected protected areas; and
by PERSGA regional and national experts L L DGRSW DSSURSULDWH SOD

during the SAP for the regional network: lles ment and supervision including
GHV 6HSW )UqUHV DQG 5DV 6ledisaton damd LntomRtEriNg. measures
Ras Mohammed National Park; Straits of for the protected areas.

*XEDO (J\SW $TDED FRUDO UHHIV -RUGDQ

6WUDLWYV RI 7LUDQ :DMK %® N GIKWIURPQ+RBMMI@RQV VKDOO

and Sharm Munaybirah; Farasan Islandof Protected Areas of Importance to the

6DXGL SUDELD $LEDW DQI6DHDEHIGRQ ,VORQWYDFWLQJ S

Saba Wanak (Somalia); Sanganeb MarineDOVR UHTXLUHG WR GHYHORS PL

National Park; Mukawwar Island and and a list of sites of special importance

Dungonab Bay (Sudan); Socotra Islandsfor possible future declaration as MPAs.

Belhaf and Bir Ali area (Yemen). 3(56*$fV LQ SURJUHVV y)UDPFH
$FWLRQ IRU + T OLVWV DF)
implement the Protocol. These include

There are a number of issues of concerractions to verify critically threatened areas

relating to the existing and proposed MPAs.and to establish monitoring programmes for

Few of the declared MPAs are managecdhabitats and biodiversity.

appropriately. There is limited technical

capacity and experience throughout the

Region in MPA management. SomeA Regional Master Plan (RMP) for the

countries lack the necessary pool of expertdMPA network was produced (PERSGA/

WR SURYLGH WKH NQRZOHBJH DVUWDKRWQUQBQEBGHG JXLG

skills necessary for MPA management WKH GHYHORSPHQW RI LQGLYLG.

Much of the existing capability in MPA management plans. This RMP facilitates the

management is at the Ras Mohammadndeavours of individual countries to select

IDWLRQDO 3DUN (J\SW WXMYHGEMIVADHHDODWEBHWROIBY ,Q DGC

fully functional MPA in the Region. Lack of designs for proposed MPAs were published

surveillance and enforcement of regulationsL Q 3(56*% *() E WR DVVLV

in MPAs is widespread in the RSGA. national teams in decision making.
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3.10 REGIONAL RESPONSES FOR place in most of the PERSGA member
MONITORING THE MARINE VWDWHYV H[FHSW IRU (J\SW DQ
ENVIRONMENT (J\SW LQWHQVLYH PRQLWRULQJ
OHG E\ WKH (($$ ZHUH HVWDE
In 2001 PERSGA began the preparation of doth the Sharm EI-Sheikh and Hurghada-
manual of standard survey methods (SSMspouth areas in the late 1990s. To meet
FRYHULQJ PHWKRGV RI1 U DOlsLdbjettivey lofVihePritpidl noQt&ing
methods for the detailed assessment oprogramme these programmes use very
KDELWDWYV D@GEF PQRH G RFHW KREBERD®V LIHYG L
WLHV VHDNODOAYDWQW HVAHKOZIHIEKGY D QG
WDWYV UHH ][ SSHMKIHWQ FRHDGJ ISGHIRY V.
PDULQH PMPRROGDQR(5/NEKH ODULQH 6
HYHORSPHQRN RTDBVODQOGBUKDUU\LQJ RX
GV IDFLOLVAEDW HYD WK XO/HTXIL W IKW] LARRIQQ H
onitoring. as a routine reef monitoring protocol at
some sites along the southern part of the
$TDED UHHIV )XUWKHUP
Training and capacity building in these PRQLWRULQJ HIIRUWYV
PHWKRGV IROORZHG WKH6RNEBW $S\VUWHED ®BIQ @&/ 6
SSMs manual and has produced natonaW KH QDWLRQDO VFLH
and regional specialist teams competentRl WKH GDWD VXUYH\HG VLWHYV
to carry out the standard survey methodsmethodologies used make the data n
Regional training workshops were held comparable.
for mangroves and intertidal habitats;
WXUWOHY RUQDPHQWDO ¢(VKHV GDWD FROOHFWLRQ
and analysis of the trade in ornamentalThere have been a number of responses
tVKHY FRUDOV VHDJUDVid ®@QGabh&yé Rilised UyHdVE toQrism
VHDELUGYV HODVPRE U D QrF EgyptL Gistallation ;df Indolirig uoys
sampling and stock assessment methods. has helped reduce anchor damage on dive
sites all round the Egyptian Red Sea.
)JXUWKHU PDQDJHPHQW UHVS
Sixteen surveys were conducted withintheDGGLWLRQDO UDQJHUYV LQW
5HIJLRQ HIHFXWHG E\ UHDERQDBQ HWYH PLDDAOH. Y MDVO V H
WUDLQHG WKURXJK WKH 6 %3 YHU RRIGMHLI WRHEDYAD SR DWW KD
the present status of habitats and species amdduced the impacts of divers and diving
prepare the groundwork for conservationboats.
plans.

EE
Co

The need to avoid anchoring on coral
Pilot surveys of the status of coral reefsreefs is emphasised in Admiralty Sailing
in PERSGA countries were undertaken'LUHFWLRQV ZKLFK OLVWV WKI
3(56*% '"HWDLOHG DWHAMPAPHLRNVSRILQWY DQG RQ F
the coral reefs of PERSGA countries were56*$ )RU H[DPSOH $GPLUDOW\ &
undertaken and a regional status reportsHG 6HD 6XH] WR %HUHQLFH F
3(56*% *() E DQG UHJLBIWNG rdte:WPLdRe@ed Reefs: Vessels
SODQ 5%$3 ZHUH SURGXFHWBKRX®E$RGOD\ XVH WKH ¢[HG PR
D )XUWKHUPRUH D U Hkdaderd o Oorsl Xeef¥ i \Egyptian coastal
coral reef status carried out during 2002waters between:
engaged all the trained national experts
LQ WKH ¢HOG VXUYH\V DQG D UHJLRQDO UHSRUW

ZDV SUHSDUHG p6WDWXVDRI FRDWDODWXHHHY LR WKHHDQG f
5HG 6HD DQG *XOIl RI $GH@Y +DD/WDWXGWMMDOf 1 1 DQG f
2002a). c) locations around the Strait of Tiran

DQG LQ WKH *XOIl RI $STDED V)

QRWH
National monitoring programmes for d) reefs surrounding El-Akhawain (26°
coral reef communities have not yet taken 171 f 1T ( DUH DOVR SUR
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and damage to the coral may lead toDGRSWLRQ RI NQRZOHGJH EDVHC
prosecution. For further information long-term Regional and National Action
see Admiralty Sailing Directions. Plans (RAPs and NAPs) for the management
RI LPSRUWDQW PDULQH KDELWD
Damage to coral reefs due to ship groundingPD QJURYH YV VHDJUDVYV EHGV
incidents on the reefs has also occurredin VHDELUGY PDULQH WXUWOHYV
YDULRXV SDUWV RI WKH POBLQRAFCGXEBWHFWHKE DUHDV (
ZDWHUV Rl (J\SW 6DXGL fsoDrEdsand6co&sialQzobe®. @espite the
Yemen. In most cases the ships causingonsiderable and continuous efforts made
the damage are prosecuted by the relevantWKURXJK WKH 3(56*$% 7UDLQLQJ 3
QDWLRQDO DXWKRULWLH V¥he eXistetcesof Sode Qapy¥ i th&technical
LQ JXLGHOLQHV WR DN\VQRXWRWKWRBHWEKHW ZLWK VKRU
countries to establish national legislation andrepresent the major constraints impeding
a system for compensation for reef damageroper implementation of the action plans
E\' VKLS JURXQGLQJ 3(56t8veloped. The kdela of establishing an On-
different national compensation regulationsthe-Ground Activities Programme emerged
and experience in the RSGA countriesas an outstanding down-to-earth approach
were assessed and recommendations fdp assistthe member states. The programme
HVWDEOLVKLQJ LPSURYLQ@as DépGnitfatatDb BERIGA. Wit the
of such regulations were emphasised. objective of supporting national on-ground
projects addressing sustainable development
and implementation of the action plans.
A regional database for key habitats and
VSHFLHYVY D %YLRGLYHUVLW\ _ QIRUPDWLRQ 6\VWHP
provides information for decision-makers The national projects of the On-the-ground
and researchers about the status of marinActivities Programme focus on various
species in the RSGA and is established aW RSLFV RI QDWLRQDO FRQFHUQ
3(56*$ KHDGTXDUWHUYV RU UHKDELOLWDWLQJ FRDVWDO
UHPRYLQJ WKUHDWYV WR FRDVWI
and supporting implementation of national
A Regional Reference Collection Centre FRQVHUYDWLRQ PDQDJHPHQW S
was set up in early 2003 within the premisesand training activities that raise community
RI WKH )DFXOW\ RI ODULQBED&HMYUHOVWFH NQRIZIOHGJIJH RU VNL
$EGXOD]L] 8QLYHUVLW\ In@arinelddasemafion i$sDes.Ghe programme
Arabia. A training course for the managershas proved to be one of the most effective
of the Centre was held in the Senckenbergnd rewarding programmes implemented

OXVHXP )J)UDQNIXUW *HUPEWQ\3(2@*$VKEHFDXVH RI WKH W
training was provided for the technicans DFKLHYHPHQWY DWWDLQHG LQ D
working in the Centre. despite the fact that a relatively short period

of time has elapsed since it was launched

in 2006. The On-ground Projects that have
Continued progress will be underpinnedbeen implemented prior to the preparation
E\ WKH LPSOHPHQWDW L Rf¢his iRporta(es 6 * $1V
JUDPHZRUN RI $FWLRQ IRU + ZKLFK
RXWOLQHYV VSHFL¢F SURJUDPPHV WR EH FDUULHG
out. X  Support to ICZM in Sudan -

2006/2007;

X (GXFDWLRQ IRUVXVWDLQDEOF
3.11 ON-THE-GROUND ACTIVITIES Jordan — 2006/2007,
PROGRAMME x  Establishment of a regular water

TXDOLW\ PRQLWRULQJ SUF
In the years since the Strategic Action Jordan — 2008/2009;
BURJUDP 6%$3 WKH 5HJLRQ EdtdursmWapdi VmvaHa@ement of
appreciable progress in its capacity for PDQJURYH DUHDV LQ +DPDW
sustainable management of coastal and —2007/2008;
marine environments. The most prominentx  Public awareness and participation
developments have been the preparation and LQ FRDVWDO HQYLURQPHQWI
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Djibouti — 2007/2009; VWDQGDUGY LQ WKH ODVW WZR
X &RUDO UHHI FRQVHU Ytheraddption of @he Jed@ah Dehvention and
Saudi Arabia (KSA) — 2007/2008; the establishment of PERSGA. In their
X  Support to ICZM planning in Jizan determination to strengthen participation in
DQG $VLU .6% = UHJLRQDO DQG LQWHUQDWLRQD
X  Rehabilitation and management FRRSHUDWLQJ SDUWLHYVY KDYH V
Rl VHD FXFXPEHU ¢(VKBUQXREPHQR: FRQYHQWLRQV ,Q
2007/2008; number of GEF-supported projects have
X Management of reef recreation been launched in cooperating countries.
DFWLYLWLHV RQ WKH $iidbriationd RffdNS\VaAnd-ddoperatiQn with

—20009. the Region have focused on a number of
FULWLFDO DUHDV VXFK DV FDSD
3.12 SUSTAINABLE FINANCING OF LOVWLWXWLRQDO GHYH ORSPHQ\
CORAL REEF CONSERVATION EDVHOLQH GDWD DQG LQIRUPDW

The wide range of coral reefs and their

ecological and economic importance to (VSHFLDOO\ GXULQJ WKH ODVW C
the Region mandate that special attentiorhas initiated and established cooperation

be given to development of sustainablewith many international and regional
cQDQFLQJ PHFKDQLVPYV IR brgahikzétibng RriRi@ngl WiiledV N&iGhs

Key to success is establishing the principleindustrial Development  Organization

that coral reefs are economic resources 81,'2 ,02 ‘'RUOG %DQN 81 (3
DQG WKDW WKHLU XVHUV ¥KR&EDG$SB8DE | HHHD/J XAK H3PRBO( ,8& ]
appropriate. PERSGA in cooperation with ,VODPLF '"HYHORSPHQW %DQN DQ
UNEP-ROWA are preparing guidelines for PERSGA has also succeeded in establishing

the ‘Economic Evaluation of the Marine and a number of Memoranda of Understanding
&RDVWDO 5HVRXUFHV L Q withkrtanybd thesedighhiRafidns.

(in-press). The guidelines will assist the

nations of the Region to calculate the value

of their natural resources and provide aPERSGA contributed to the global reports

regional perspective. S6WDWXV RI &RUDO 5HHIV RI WKH
Red Sea and Gulf of Aden chapters during
DQG SXEOLVKHG

$ IHZ VXFFHVVIXO PRGH O Yhel RustralidhQnrstgufeDoQNrdriQeJScience

of coral reef conservation efforts are found SLOFKHU DQG $0 6 XKDLEDQ\

in the Region and are taken by PERSGAD O E .RWE HW DO .RWE |

to be replicated elsewhere. For exampleand is continuing cooperation with several

there is the innovative work undertakenother global reports concerning the RSGA

by Egypt in the Egyptian Red Sea reeflsUHJLRQ ORUHRYHU 3(56*$% LV F

for the conservation of these resourceghe focal point for the RSGA for several

WKDW LQFOXGHV WKH XVHLQWBQ GDQWLLRJRIM® HQW\W ODWLYHV

&RVW 5HFRYHU\ &KDUJH  suchRQth#V&ldbah Caval Re@fMDNitoring

¢QDQFLDO UHVRXUFHYV FDOHBRH XWNM G*W3HR0 VXSSRUNMWUQDWLR

implementation at the regional and national5HHI ,QLWLDWLYH ,&5, , QW H U (

OHYHO IRU HI[DPSOH WKHSGDXGBERWYRQRQOQRWQ@R/WDND ,&5%1

Awareness Programme is funded jointly byCommission on Protected Areas—Marine

the government and the private sector. ,8&1 DQG LW FRRSHUDWHYV WR
environmental status and information to the
international community.

3.13 STRENGTHENING REGIONAL

AND INTERNATIONAL

COOPERATION

PERSGA member states have approved
many new environmental laws and
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4. REGIONAL MONITORING PROGRAMME AND
SURVEY METHODOLOGY

4.1 AIMS OF THE MONITORING LPSDFW DVVHVVPHQWY ERWI

PROGRAMME DIWHU GHYHORSPHQW WDNH®
economic valuations of different

The Habitats and Biodiversity Conservation courses of action;

(HBC) component of the PERSGA-SAP 4. Assessing the health status of the
GHYHORSHG D VWUDWHJ\ W ké¥ystdrR @WebnhsQoH globa)-gddle
clear steps: (i) develop a set of standard GLVWXUEDQFHYVY VXFK DV RF
survey methods (SSMs) for the Region coral bleaching in 1997 and 1998;
FRQVLVWHQW ZLWK JOREDO PHWKRGEYHULHVWMRBN DVVEH
QDWLRQD VSHFLDOLVWV W rotorihgW KHVH PHWKRGV

LLL H[HF WH UHJLRQDO VXUYH\V LY SUHSDUH
FRQVHUYDWLRQ SODQV Dv$ natond iR $1©@ RdyidrQhave\inKiated
plans. UHHI UHVHDUFK DQG PRQLWRULC
although major differences exist in national
logistics capacities in relation to different
OHYHOV RI ¢QDQFH PDQSRZ U I
8QWLO UHFHQWO\ WKHUH KDG E
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

UHJLRQ WKDW ZLOO UHTXLUH UF

WR DVVHVV WKHLU HIIHFWLYHC(

the RSGA Regional Network of Marine

SBURWHFWHG $UHDV 3(56*3$ *()

Monitoring of natural systems and species of

Effective reef management needs accuratenterest will generate feedback to managers

LQIRUPDWLRQ RQ WKH VWd\WW dutcdmes/ ¢f ichaHdgE&mént/sivateBies

ERWK IRU ,&=0 DQG 03$ S @imuide JundagheéntdlRinformation on

the assessment and monitoring of reefstatuQ DW XUDO G\QDPLFV 2EYLRXVO\

DQG UHHI ¢VKHULHV DV Zdfi eOmbnitonidRinférnatorkib bvudialy K H

effectiveness of the management itself. Tamportant for ecologically and socially

EH PRVW HIIHFWLYH UH YV KHU3tdifakleD Qran&yBnizht\WW RNbhiring

are integrated into a logical overall programmes implemented at the scale of

IUDPHZRUN RI DFWLRQ SU R ¥du@tily @Jregibr. a@ Bé LeygebsdeOand

UREXVW PDQDJHPHQW RUIOHRQWHWGL EQORPYPOWMERQOW WR L

including data for: monitoring methods must be time and cost-

HITHFWLYH ZKLOVW [IX0O0;00LQJ
needs of managers and being appropriate to
30DQQLQJ DQG GHYH Qhr Sgetied dVinkeiesd.3$ V
VXFK DV GLVWULEXWLRQ RI KDELWDWYV
biodiversity and socio-economics;

2. Monitoring ecosystem propertiesand $SFFRUGLQJO\ 3(56*% LV SODQ(C(
WKH VWDWXV RI ELR Odandudt Be@ionaHmddiingd Liér The status
oceanographic and socio-economicof the coral reefs on a regular basis every
parameters for ICZM and MPA 2 years. Monitoring data will be valuable
management; for alerting governments to disturbances

3. Environmental and socio-economic DITHFWLQJ UHHIV RI WKH 5HJLF
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complement (and ground-truth) the wide 4.3 REGIONAL TRAINING FOR THE

range of recently launched satellite-borneNATIONAL TEAMS

VHQVRUV ZKLFK SURYLGH GDWD DW UHJLRQDO DQG

global scales. From 2001 onwards PERSGA conducted a
series of training courses for regional and
national specialists to teach them these

4.2 STANDARDIZING VSHFL{F PHWKRGYV 7KH WUDLQL ¢
THE REGIONAL SURVEY also used astools to evaluate the methods and
METHODOLOGY to determine their applicability to the RSGA

region. More than 115 national and regional
In order to evaluate and monitor the status okpecialists have been trained. The results
marine habitats and biodiversity within the of the evaluations given by the specialists
5HG 6HD DQG *XOI RI $GH Qecogiizéd tHa suitabilivy \of tikeble SSMs for
XQGHUWDNHQ WKDW D UH tieRREdgioD dub © @ Ebnib@atidr bf fac@ove:
QDWXUH GHWDLO DQG RWWISXW Z 6GHMBIGHDGL MVH WKHL!
survey methodology within the Region wasthe particular adaptations made to suit
HVVHQWLDO WR DOORZ YDWKH BRPERQLYVRG RVKGDWDULDEL
and for the formulation of conservation capabilities.
efforts that are regionally applicable. The
Reef Check protocol was adopted in the
SSMs as a regional reef survey method.

7KH SUHSDUDWLRQ RI WKH 36WDQGDUG 6XUYH\
Methods for Key Habitats and Key Species|
LQ WKH 5HG 6HD DQG *XOI RI $GHQ" JXLGH
was initiated following a review of the
methods currently in use around the world.
Contextual SSMs were then drafted for
HDFK RI WKH UHOHYDQW |¢
UHHIV VHDJUDVV EHGV LIQWH
as well as for important groups such as reef
o.VK PDULQH PDPPDOV PDUILQH WXUWO
seabirds. The SSMs guide was discussed
at a regional workshop in September 2000
held in Sharm EI-Sheikh where scientists4.4 MONITORING SURVEY
from both inside and outside the regionMETHODOLOGY
UHYLHZHG WKH ¢UVW GUDIWY DQG SURYLGHG XVHIXO
comments. +HUHLQ D EULHI GHVFULSWL
methodology used (Reef Check) during the
2008 regional monitoring survey. Detailed
The SSMs were drafted and tailored to sSutGHVFULSWLRQV DQG SKRWRJUD:
WKH FRQGLWLRQV RI WK Hnd &hdlytiR€) metddsNcaiQhe fau@diirRhe
account the geographical variation within 3(56*$ PDQXDO Rl 660V 3(56*$ *(
WKH 5HG 6HDYV QRUWKH U QO00B)\At BERSGA(WVGV.peRsyaurk) U Q
sectors. The methods were designed to bReef Check (www.reefcheck.org).
VLPSOH DQG VWUDLJKWIRUZDUG VXLWDEOH IRU XVH
LQ VXUYH\V PRQLWRULQJ DQG DV D WUDLQLQJ
JXLGH 7KRXJK XVHU I|UL HQl& SSMs\wekfldammuaitkes Rre assessed

VXI¢FLHQWO\ KLJK TXDOUWp\ W\WKRJ HsHU FFDIVGHHI RWKHY VH V VL (
PLQL XP UHTXLUHPHQWYV LGHHH®&MGH BAUFD VDY DHEXMD) GDQFH DQ
the status and health of environments and’hese categories are assessed in reef
WKHLU FRQVWLWXHQW SR BeéatibbBs\Ve¢hoRe Wecdusg Ghey Uarhobder&ted W R

account for bias introduced when different VHYHUDO VSHFL¢F NH\ FULWHULI
SHRSOH ZLWK GLIIHUHQW FDSDFLWLHY DQG OHYHOV

RI WUDLQLQJ FRQGXFW VXUYH\V 7KH 660V

also allow for integration between surveysSite selection: The criteria used during

wherever possible. VLWH VHOHFWLRQ LQFOXGHG H
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DFFHVVLELOLW\ UHSUHVIHQWDWLYHQHVYV SUHVIHQW
VWDWXV DQG GHSWK SUR¢OH 6LWHV VKRXOG HBH
HDV\ WR ¢QG RQ WKH QH[W VXUYH\ PRQLWRULQJ
RFFDVLRQ XVLQJ PDSV DDYLIJDWLRQ FKDUWYV
ODQGPDUNYV FRPSDVV EHDULQJV SRUWDEOH
*OREDO 3RVLWLRQLQJ 6\WWHP *36 XQLWYV

and Google Earth. Sites should be easily

DQG VDIHO\ DFFHVVLEOH| EDVHG RQ D UHDOLVW|LF

assessment of logistic and budgetary

FRQVWUDLQWYV ZHDWKHU DQG HI[SRVXUH

WR SUHYDLOLQJ VHD FRQGLWLRQV DQG WKH
capabilities of the working-team. As much

DV LV SUDFWLFDEOH JLYHQ ORIJIVWIF FRQVWUDI QWYV

sites should be representative of the different
UHHI W\SHV ELRWRSHV Drater hRPaPr¥s® différent\halitbits, Where
present. Similarities and variety in habitat particular site characteristics preclude the
DQG HQYLURQPHQWDO DWW URIEXWKHY VWND@QREDJ G GHSWK
histories of the sites including effects of WRR VKDOORZ GLIIHUHQW FRU
GLVWXUEDQFH OLNHO\ | Xd&pthUdistrdltiensy XrJded Qdrghalodic§ G
any zoning management implications in FKDUDFWHULVWLFV HWEF W KHC
terms of marine protected areas (MPAs) allrange selected is at the discretion of the
need to be considered in site selection. VXUYH\ WHDP )RU H[DPSOH VR
reefs in the RSGA region are less than 7 m
LQ GHSWK ZLWK PDMRU FKDQJH
,Q DGGLWLRQ VLWHYV VK RcdrontnigyRstt tttureAoscdrriddoad dnduriei |
different conditions in terms of humanor P GHSWK ,Q VXFK FLUFXPVWD(
QDWXUDO GLVWXUEDQF H Vsités) shéult) bieFin QeVIed h RIS Favidge G
WR SULVWLQH UDWKHU VakdDd@epF $t€3 Hidr W-8 IMWThe defihe O\
on reefs in good condition. This is not to VHOHFWHG DW DOO VLWHV ZKH!
downplay the importance of surveying sitesstandard recommendations or with site-
in excellent or pristine condition. In case VSHFL¢{F DOWHUDWLRQV VKRXOC
RI OLPLWHG IXQGLQJ IDFIGRIPXPHWY WHIGP RQRWKGILYHOG GDW
HI[SHULHQFH WKH ZRUN Wdé¢mtPraRgey/ ake td K sMrideyed/iK Bl single
most pristine site in the area when itisnotGLYH GHHSHU VXUYH\V VKRXO
possible to survey more than one site. FRQGXFWHG ¢¢UVW ZLWKLQ FRQ
time limits in accordance with safe diving
SUDFWLFH ,Q SDUWLFXODU JUFH
The SSMs recommend that selection cardive times should be taken at any sites below
be aided by initial synoptic surveys using P GHSWK HVSHFLDOO\ ZKHQ
manta-tow or similar methods. For the diving over several days is taking place.
SUHVHQW PRQLWRULQJ VCGateiHAdh&rénge to HahserVtivie Hiving
selection was made primarily by consulting tables and/or dive computers is mandatory
the opinions and experiences of the nationatluring all diving operations.
team members from each respective
country.
Fish abundance: The SSMs recommend
a number of different underwater visual
Depth selection: $v IDU DV SUDFWH\DRPHWKRGV IRU UHHI ¢VKH
survey sites should be within one or two 5DSLG 9LVXDO &RXQWV 6WDW
standard depth ranges. The two standard&  RX QWY DQG 9LGHR &RXQWYV 7
depth ranges for surveys are 2-6 m andRU UDSLG EURDG VFDOH DVVH
+ P FRQVLVWHQW ZLWK yWKH BWHBMWXKHFS HD/QELOHG LQIRL
GCRMN recommendations for a depth- population structure of a large number of
VWUDWL¢{HG VDPSOLQJ GHNH\JQ SHWLHW LEERCWODHUW LW\ D
that samples (replicate transects) withineachU HJLRQDO (VK IDXQD DQG DVVE
of these two depth ranges are positonedLPSDFWYV RI DTXDULXP ¢VK FROO
UDQGRPO\ ZLWKLQ KRPR athi@tHdiIXWI d&perit Lov theMéason that
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LQIRUPDWLRQ LV UHTXLUtHé&ze Ivdits FinK e melg MfyindK effeét of
this information will be put and on technical WKH ZDWHU GLYHUV VKRXOG SU
and logistical capabilities. VLIH EHIRUH DWWHPSWLQJ WKH

The Reef Check 3D belt-transect (i.e. the7KH (VK EHOW WUDQVHFW XU’
UHFRUG Rl ¢(VK GXULQJ VEGRHH ®PWYB\VRADWAEA MGG WLPH RI
out within a 5 m imaginary cube—25m EHWZHHQ D P DQG D P R
HLWKHU VLGH RI WKH WUBRQDHMPK DM @ RXIBGIGORKRHX U DVRP

D TXDQWLWDWLYH DVVH V3Pdit® MéhavioDrVIt 3 3n§0rtaHtGo hdfe

the 2008 survey. The Reef Check surveythe time you conduct the survey on the data
PHWKRGRORJ\ LV GHVLJQHWKWHRW SR WIHGHHWKUHDWBWUBG QVHFW K
broad scale assessment of the distributiothe divers wait 15 minutes in a location

DQG DEXQGDQFH RI D QX Rtway from lthe wats&cEbhefere tterting the

(Plate 1) known to be either indicators of survey. This waiting period is necessary to

reef health (for example chaetodontids) DOORZ ¢(VK WR UHVXPH QRUPDO
RU VXVFHSWLEOH WR WK HbeiHd tistaMed byrthe givdédd deployihg the

example serranids and scarids). It is a rapidransect. The maximum height above the
DSSURDFK WR VXUYH\V RIWUHMHQ ;WKW W\R KIDMF FD@ ¢ VK LV |
be undertaken with a minimum of training. in the water column. This can be estimated

as two body lengths including outstretched

\%
H
WR R
RP G

DUPV DQG ¢QV (DFK GLYH
QW (VK VZLPV VORZO\ D
LQJ WKH LQGLFDWRU
P DQG WKHQ W
PHQGHG LQ 5H
DWRU (VK WR F
proceeding to the next 5 m stop point. The
VK DUH FRXQWHG ZKLOH VZLPPI
stopped along the entire length of each

20 m transect and recorded on the under-

water data sheet (Appendix 2).

rCcCImm
(&

R X
R X
Y H
HF
QG

.— X0 CO
TI'U/E

00

This is a combined timed and area restricted
survey: four segments 20 m long by 5 m

ZLGH 2 BeRveen each segmentthere

30DWH  7KH ¢VK LQGL@Wﬁgagﬁ%qfﬁ_gﬂﬂgtaggsmegi% WKH
assessed during the survey (after Reef 3VWRS DQG FRXQW’' SRLQWV DQ

Check, 2006). complete the entire 4002helt transect in
one hour.

The Reef Check methodology is included

here because of its value in obtaining broadA note should be made of any sightings of

VFDOH VQDSVKRWYV RI W Kwhat\avé DOV KecorRimg thke Huhingals lsuch

DQG LWV SRWHQWLDO WRDY¥URDRQGHD PR\ | VKDXIHYWDQG V
VXUYH\V RI VSHFL¢{F VLWHWKHYXH PHWKRGROUPIIVHFW UHFF
has provided information on the global be recorded at the bottom of the data sheet
status of coral reefs and trends inreef statusxX QGHU 3& RPPHQWYV™ W LV UHFRI
over recent years. It is worth mentioning the survey team should remember to include

that size minimums have been placed oroff-transect records of humphead-wrasse

WZR IDPLOLHV RI IRRG (VK 1DSRDWRQ WEKQ®@ EXPSKHDG SD
IRU JURXSHU DQG JUHD \Weébd spided @am nédP rddisUather than
SDUURW¢{VK *URXSHU D Qeéingdirictly resMenydpedred.D O OH U

than these lengths are not counted. Given
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Sessile benthic cover:For the sessie WR SURYLGH D UDSLG EURDG VF
EHQWKLF FRYHU WKH 660 therdRtGotionLa@d Bbundiaikte) v &ninbh ek
RI WKUHH VWDQGDUG T X bf) Mieriwbaie LspétieP HRMi¢ R)G khowR U
assessment: Reef Check line transects (Re&b be either indicators of reef health (for
&KHFN /ILIHIRUP OLQH W lka@patFowhvof-thé&rbslot pencil urchins)
and video belt transects (AIMS). This setor susceptible to the effects of collecting
of methods provides a range of options in IRU H[DPSOH JLDQW FODPV DQC
WHUPV RI ORJLVWLF FDSDFLW\ DQG H[SHUWLVH DQG
the amount and detail of data collected. With
LQFUHDVLQJ HISHUWLVH TITMW La¥uhddife® Pd® Hsglectes BeKtbiav
national teams progress from the simplesbrganisms is assessed in four belt transects
Reef Check method to the more complex an®0 m long and 5 m wide (100%htentred on
data-rich Lifeform and video belt methods. the Reef Check line transects (2.5 m either

side of the line) at each site. The organisms

include: giant clamsT¢idacnaV S S SHQFLO
7KH 5HHI & KHFN SRLQW L QWtHitsF K+ SW W B HHEQ WRIRWHDEW P D
DV D TXDQWLWDWLYH DYV Viehg-gghed wkchiZsDiddeEn@a SMBLSH G V@ D
the 2008 survey. This assessment records XFXPEHUV HGLEOH VSHFLHYV
10 categories of sessile benthos. Four 20 MV KR U QV  ¥RDOQUN, K/ BV W HIUL DS/ Q
line transects are laid parallel to the selectedriton (& KDURQLD WARDLLQ\WRRH)AE VFRU
depth contours at two depths at each siteshrimps 6 WH Q R S X YakdUobhSdr& X V
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 char
datum is available). Some sites may not b
deep enough to survey both depths.

PF
R

FL

DC

117

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
WKH UHHI VORSH ZLWK WKH (UVW P WUDQVHFW
starting from the beginning of the tape. The
second transect starts after an interval g
P IURP WKH HQG RI WKH ¢UVW WUDQVHFW L H
start at 25 m) and similarly for the third
(start at 50 m) and fourth transects (start g

P '"HHS WUDQVHFWY DUR VXUYHYAG UVW LCQ

accordance with safe diving practice. Plate 2: The invertebrate indicator
species assessed during the survey (after

The 10 categories of benthos (substrate) Reef Check, 2006).
UHFRUGHG LQ WUDQVHFWY DUH OLVWHG LQ WKH ¢(¢HOG
GDWD VKHHWY $SSHQGL|[ Each2@glt iHansdst M/ & M @ideH(E.BVm on
a point sampling method is employed whereeither side of the transect line). The total
the substrate located under the transecttap¥ XU YH\ DUHD LV P2for P F
at50 cmintervalsisrecorded on awaterprootach segment and 40 for one complete
data sheet. This method provides a rapdWWUDQVHFW RI VHJPHQWYV IRU HD
PHDQV RI DFTXLULQJ T X DEDWri?\Webabrhpteke sdrvey indhubikg he
of percentage cover of the main structuraltwo depths). The invertebrate survey is
components of the coral reef. VLPLODU WR WKH ¢(¢VK VXUYH\ KF
does notneed to stop every 5 m but each
diver should swim slowly along the transect
Invertebrate abundance: The SSMs FRXQWLQJ WKH LQYHUWHEUDWE
recommend the Reef Check surveyrecord them on the underwater data sheet
methodology for other benthos (other than(Appendix 2).
the sessile benthos). The survey is designed

14

—

—
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,W LV EHVW WR DGRSW WneHln Ideredht GfReACD indWiHUA c6ISny

position to ensure all parts of the transectW KDW LV EOHDFKHG $SSHQGL]
are explored. It is extremely important to the estimate might be 30 out of 100 corals

look in cracks and under large coral head$30%) along the transect are bleached but

and overhangs to search for cryptic speciesRl WKH FRORQLHY EOHDFKHG W
such as lobster and banded coral shrimp. Bubleaching per colony is 80%. Coral disease

do not pick up or move rocks or coral headds noted as present or absent and the type

to look under them. It is recommended thatof coral disease should be noted in the

one buddy records invertebrates on the ecfFRPPHQW ER[ LI LGHQWL{HG F
side of the transect while the second buddyV KHHW 1RWH WKDW PDQ\ GLVHD
surveys the right side. There are many otheto identify without a high level of training.

ZD\V WR SHUIRUP WKLV XlXcds¥sHof suspedtad catdl dis€ase should

its own advantages. It is very importantbe compared with the Reef Check ID cards

to ensure that the team members areDQG FRQ¢{¢UPHG E\ WKH WHDP \
VXI¢FLHQWO\N SUHSDUHG Wintd shétiQ ke takenf iIkassiD€) L P D O V

before surveys begin.

Data about trash is separated (in the data
In addition: Each team records the level of VKHHW LQWR JHQHUDO DQG ¢ VK
EOHDFKLQJ DQG WKH SUHWHRQDBH R3 FFRJJHO LG LWHPYBDWHG L
trash and coral damage in the survey areaG\QDPLWH DQG RWKHU $SSHQG
&RUDOV WKDW DUH VWL QM tresh shotd bérdtad ak ©OlldisFMoHeG

should be recorded as live coral (HC) on the RQH SLHFH GDPDJH SHU WUL
OLQH WUDQVHFW || EOHDFYXSHQILWVWYRBEUHVWQ@W WMRZIRR XU SLI
HVWLPDWHY DUH PDGH ) ISHHLUWW WCHDVWWHF W VW L @PHDGULHK P D

the percentage of all corals on the transeciRXU SLHFHY GDPDJH LV +LJK
that are bleached. Second they estimate the

THE STATUS OF CORAL REEFS IN
THE RED SEA AND GULF OF ADED09



5. RSGA CORAL REEF MONITORING SURVEY: 2008

5.1 VERIFICATION OF THE WORK through Reef Check volunteer work cannot
DONE be achieved solely from community-based

activities throughout the whole Region.
The full Reef Check survey protocol (.,e. $FFRUGLQJO\ UHJLRQDO PRQL\
IRU EHQWKLF FRYHU LQ XYW HER (EWIHF DYWL HE KR XW WKU
abundances)was appliedinthe 2008 regionalational agencies and their mandates in

monitoring survey (April 2008 to January FRRSHUDWLRQ ZLWK 3(56*% XVL

2009). It is not yet appropriate to apply theapplicable survey methodology.

more complex survey methodologies given

LQ WKH 660V DW D UHJLRQDO VFDOH HVSHFLDOO\

IRU WKH VHVVLOH EHQW K LTRe FoRowdJpdin€ Geseh& efmph@sié:X V

due to constraints related to the variability

in the experience of the national teams. .

X 7TKHUH LV QR UHJXODU ARZ
available from all countries for
regionalassessmentsas mostPERSGA
PHPEHU VWDWHY ODFN D UHJ|
monitoring programme. Egypt and
-RUGDQ FDUU\ RXW UHJIJXOD
the former using more advanced
WHFKQLTXHV

X  National team members are also
responsible for other tasks which can
DILHFW WKH LPSOHPHQWDWLR
VIQFKURQL]J]HG UHJLRQDO P
programme.

X  There is considerable variation in
the level of experience in diving and
XQGHUZDWHU VXUYH\ WHFKQ
and across national teams.

$V LV QRZ FOHDUO\ DSSDUHQW WKH 5HHI &KHFN

method has proved its validity as a simpleAll of these factors have to be considered

PRQLWRULQJ SURWRFRO wheR EptepaingH @ Riohg-kernwW keDivMal

results are able to detect ecologically andnonitoring programme and choosing the

VWDWLVWLFDOO\ VLJQL ¢ Be@eywnethesddDlagyHYVY WR FRUDO

reefs caused by human activities (www.

reefcheck.org). A set of biological indicators

ZDV FKRVHQ HDFK WR VH Sit¥H sé&e¢tidhQwas) Gane DtakRd) iRtb

D VSHFL¢(F W\SH RI DQWKURBRVHGHBDLWERBW KHQOGDWLRQDC

collectively as a proxy for ecosystem health.and the funding available to continue the

Table 1 lists these indicator species andthe RQLWRULQJ RQ D ORQJ WHUP

ecological changes they detect both at the&ites were chosen to be visited and re-

regional and global scale. These organismsurveyed with minimum logistics taking

were chosen both for their ecological andinto consideration the SSMs and Reef Check

HFRQRPLF YDOXH DQG WRJHMWKNGH¥FR ;:FDRWYLRECHVDRU ORQJ
eco-holistic representation of key coral reefsites. The number of sites chosen (36 sites

¢VK LQYHUWHEUDWHY DQBLOWXDQWWKH 56*$ UHJLRQ ZLWtk

number in Jordan at 3-sites and highest

number of 9-sites in Saudi Arabia) is
Some countries in the Region and some ohcceptable to give data for monitoring coral
the selected reef areas are not yet populah HHI VWDWXV DW WKH UHJLRQD
DV GLYH WRXULVP GHVWLQDMA QW HWYRL@DMDIF K XFSFRSXOQW U\ Z
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7TDEOH 7KH FKRVHQ VSHFLHY DV HFRORJLED® LW GIMKDOLVDR |
%) SRLVRQ ¢VKLQJ 3) DTXDULXP (VK WRABQHEWLQDG)
curio collection (CC); (after Reef Check, 2006).

Indicator for

Indicator Organism

OF BF PF AF NP CC

Banded coral shrimpWHQRS XY KLVSLGXV X

% X W W H & K QN\SROG R Q X X X

&URZQ RI WKRBEN QMWKIDUHYWHKUXSODQFL

Fleshy algae X
Grouper (>30 cm) (Serranidae) X X X
Hard coral X X X
Lobster X

Q&DI Long-spined black sea urchiridi@demaspp.) X X

(@]

(_9' Moray eel (Muraenidae) X X
BDUURW¢ VK ! FP 6FDULGDM 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 (& KD U BpR.L D X X
Broomtail Wrasse&  KHLOLQ XY OXQXODWXV X X

é’ % XPSKHDG SHolbdhBtopgn\ilricatym X X X X

é) Giant clamsTridacnaspp.) X X

§ Humphead wrasse KHLOLQ XV XQGXODW XV X X

Sea cucumber{KHOHQRWD DQDQDVX 6WLFKRSXV
FKORURQRWXV HRORWKXULD HGXOLYV
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surveyed and monitored if coral reef statuswas done as on-the-job-training. Appendix

has to be assessed at the national scale. Fbrgives details on the level of experience

more details on long-term monitoring seeof individual team members. This initial

Reef Check Survey Manual and PERSGAtraining was essential to ensure that all

660 B5HHI &KHFN 3(5tead m@embers were familiar with the

2004). PHWKRGRORJ\ DQG WKH LGHQW.L
GLITHUHQW FDWHJRULHV RI IDXQ
ZHUH WKHUHIRUH DEOH WR FRO(

5HIDUGOHVV RI WKHVH F&a@VDhieiskilDnaining Qs inclieded to

FRXQWULHY '"MLERXWL rdi$® tH&compefeaey BEXdb $ome of the

Arabia) do not have the necessary manpoweteam members.

to continue to carry-out the monitoring

WDVNV UHJXODUO\ ZLWK WKHLU FXUUHQW FDSDFLW\

so PERSGA support will be needed; this5.2 LOGISTICS FOR FIELDWORK

was considered during 2008 when selecting

the minimum representative number of sitesThe regional monitoring survey of 2008

DQG ORFDWLRQV LQ HDFKwaR sa@QddUout B céopevatized wWagk-

FRQVLGHUHG LQ 3(56*$1V mahH®@t@een IFERSGAVEXdUtke national

PRQLWRULQJ DFWLYLWLH\autioatied @J chbfye UoD envitdhirhentaR U

increasing the number of replicate transectsaffairs. The national authorities are:

at each depth zone is advantageous andt Q 'MLERXWL OLQLVWQUH GH
should be considered if the opportunity OYSUEDQLVPH GH Of(QYLURQQI
becomes available; however the presentOf$PpQDJHPHQW GX 7HUULWRLU!|
sites should be considered as the basic/core Q (J\SW OLQLVWU\ RI (QYL!

regional monitoring sites for all future VSHFL{FDOO\ (($$ LQ -RUGDC
surveys. Special Economic Zone  Authority
$6(=9% LQ 6DXGL $UDELD 3UHYV

Meteorology and Environment (PME); in
'XULQJ WKH VXUYH\ GEHXWAEDL@QHGLPRBSLERXQFLO IRU (C
of the exact location of each site/reef wasand Natural Resources (HCENR); and in
carried out with the aid of Google-Earth <HPHQ (QYLURQPHQW 3URWHFW
LPDJHYV *36 LQ VLWX SKERAYRJIUDSKYV DQG
Admiralty Charts. These location data
ZHUH FKHFNHG ¢(QH WXQHG —GTtUHRFWOTDTWHUT
cHOG YLVLWY WR HDFK VILWH 7KH DELOLW\ WR UH
locate each survey site using this mappingt
GDWD ZDV YHUL¢{¢HG GXULQJ WKH VXUYH\ SHULRG
in consultation with the national team
members.

7KLY DELOLW\ WR DFFXUDWHO\ ¢ QG WKH VXUYH\ LWH
location was developed because permaneint
transect marks are not applicable in most
RI' WKH UHHIV YLVLWHG |'LYHUV RU ¢(¢VKHUPHQ
tend to remove or manipulate the transec
PDUNV 6HFRQGO\ VHDUFKLQJ XQGHUZDWHU IRU
SHUPDQHQW PDUNHUV L VheWdr® Budg& Qov ¥e loQistics of the
especially for new divers and thereisa high HOG ZRUN ZzZDV UDLVHG E\ 3(5
probability that the members of the surveycomplemented with in-kind participation
team will change with time. from the national focal authorities in each
UHVSHFWLYH FRXQWU\ ,Q DGGL\
experts (most of them who had previously
"XULQJ WKH UHJLR QD O dairRed LtMfiiRrg LIQAUghXRERS$DBA) were
refreshment on Reef Check methodologynominated to cooperate and participate in
IRU WKH H[SHULHQFHG ZRUWX W HDBIB @ ZRREJHNUNVNQ DWKHLU UHVS
well as training for the new team memberswith the PERSGA core team (Appendix 1).
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5.3 REGIONAL NETWORK OF The 36 reef sites chosen include: 5 sites in

CORAL REEF MONITORING SITES '"MLERXWL VLWHV LQ (J\SW Vv
VLWHYVY LQ 6DXGL $UDELD VL

Coral reef monitoring has been takingand 7 sites in Yemen. The coordinates

SODFH ZLWKLQ WKH 5HJL&Q fullbxtsis af\Whe KeDivhaEnhkbHitQring

limited primarily by the available technical sites (RMS) are given in Appendix 3 and

HISHUWLVH DQG ¢ QDQFH [peatid ®r¥ shawD i ¢MaiR2S AnLdadt&khpt

regional coverage and representativeness iwas made to correlate the length of the

WKH IXWXUH LW ZDV DJU Héa8lineSitJ eaRnJcowhRRy WitK the number

VXUYH\V WR HVWDEOLVKRD WLAMWHWRFKFRMHRD GHDW VLWHYV

coral reef survey sites to form a regionalhas the shortest coastline and 9 sites in

network. Saudi Arabia which has the longest).

In consultation with all the national team It is important to emphasise that these sites

members a total of 36 reef sites werewill be the core sites which should be re-

chosen to form the permanent regionalsurveyed throughout long-term future

monitoring network. The sites were chosenmonitoring. If there is a chance later to

using previously discussed criteria suchLQFUHDVH WKH QXPEHU RI VLW
DV UHSUHVHQWDWLYHQH Yeé/donkEl Dylddlly il acCoriBrizé\WLitR he
ORJLVWLFV IRU UH VXUYHUHVNQ@WWGBEEOLWHNUIRDU FRQVLG
GLYLQJ QDWLRQDO WHD lkapBlited F anl L dppropriat€& nagiohral
QHFHVVDU\ VLWH FULWHUdi®ribuoRH.FL; HG LQ WKH 660

(see section on site selection).

Map 2: Locations

of the survey sites

IRU WKH SHUPDQHQW
regional coral reef
PRQLWRULQJ QHWZRU
(indicated by green

dots). Sites chosen

and surveyed during

2008.
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5.4 DATA COLLECTED ACCORDING for conservation efforts. At the entrance of

TO COUNTRIES WKH ED\ ORXFKD DQG ODVNDOL
had relatively good reefs which incorporate
A) Djibouti PDQ\ FRUDO DQG FRUDO UHHI ¢\

there are a few popular diving sites. Hence
Djibouti has a coastline of 372 km. The IRU ORQJ WHUP PRQLWRULQJ SXlI
north coast is generally shallow and sandyVLWHV FKRVHQ LQ 'MLERXWL ZH
ZLWK RFFDVLRQDO FRUDOOBXWPFORSMQGZG LMK HRRGEIJRWKHUY
FRUDO IRUPDWLRQ DURXQG 6HSW )UqUHV 6HYHQ
Brothers Islands). The southern coast is
VKDOORZ ZLWK SRRUO\ G HivesizRvereGurdydd thQO03.HFABdendix
linked to the cold water upwelling from 3 and Map 3 show the locations of these
the Indian Ocean. The Gulf of Tadjoura sites off the coast of Djibouti. Table 2 gives
harbours a few coral reef formations but itthe depths surveyed at each site. Google
suffers from many sources of impact such asatellite images for the exact site locations
PDULWLPH WUDQVSRUW RN WEKHHO D WHHIGS DRWQ M LIW UHIWD F K
and other anthropogenic coastal pressuregiven in Appendix 4.
WKDW KDYH FDXVHG GHWHULRUDWLRQ DQG GLI¢FXOWO\

Map 3: The locations of the reef sites in Djibouti indicated by red circles.
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Table 2: The depths surveyed at each reef site in Djibouti.

Country City / Island 6LWH 1DPH P '"HSWK
Maskali Island Light house Done Done
Maskali Island Canyon Done Done
Djibouti Moucha Islands Grand Recif (Great Reef) - Done
7-Brothers Islands Grande lle Done
7-Brothers Islands ,OH GH Of(VW - Done

Appendix 10 presents the data collectedare under stress from a number of activities

from Dijiboutian reef sites in more detail. LQFOXGLQJ UHFUHDWLRQDO 6&8
This data includes: substrate percentageV SLOOV ODQG UHFODPDWLRQ D¢
cover and averages; invertebrate abundancdsgyptian authorities have enacted a number

DQG DYHUDJHV (VK DE X Q& D@sFathdp@sdebtHdedeks Yhrough

and the physical conditions and levels ofwhich coral reefs receive direct or indirect

impact. protection.

B) Egypt Eightsites were surveyedin 2008 to represent

the Egyptian reefs; 3 reef sites in the Gulf
(J\SW KDV PRUH WKDQ RINPTRED DYHAJ VHWVLWHY RQ WKH
coral reef habitats along the western Red Seeentral Egyptian Red Sea reefs (Appendix
FRDVW DQG LQ WKH *XOIV3).Rablé X ¢esdhe Gepts BuE/Byed at each
The Egyptian Red Sea coast harbours mangite. Google satellite images show the exact
international diving destinations famous for site locations and are given in Appendix 5
WKHLU XQLTXH DQG GLYHWRBHHWKXKWHUQALWEKEWWBWMHI SUR
7TKHUHIRUH WRXULVW DF Wih4 preséhis tKeDloCaioDHOGthAsR sivesl U \
high human pressure on marine life alongalong the Egyptian Red Sea coast.
the Egyptian side of the Red Sea. The reefs

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

Country City / Island 6LWH 1DPH P '"HSWK
Nuweiba Ras Shetan Done
Dahab Island Done
Sharm EI-Sheikh Ras Nosrani Done Done
Sharm EI-Sheikh Ras Mohammed Done Done
Egypt
Hurghada Gotta Abu Ramada Done Done
Safaga Ras Abou Soma Done Done
4XVLHU Marsa Wizr Done Done

Marsa Alam ODUVD 6KDTUDUL[Done Done
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Map 4: The locations
of the reef sites in
Egypt indicated by red
circles.

Appendix 10 presents the data collectedGHYHORSPHQW ZKLOH WKH FH
from Egyptian reef sites in more detail. Thisoccupied with marina and port activities.

data includes: substrate percentage covefhe southern part of the coast is the only

and averages; invertebrate abundances an DUW SURWHFWHG WKURXJK Wi
DYHUDJHV ¢VK DEXQGD @ard wHer® faingdy nddfsddddnand almost

and the physical conditions and levels of =+ RI $TDED FLW\ UHFUHDWLRQ

impact. take place.
C) Jordan $FFRUGLQJO\ LW ZDV QHFHVVDU
PRQLWRULQJ VLWHV LQ WKH YLFI

The Jordanian coastline extends approMarine Park. Three sites were surveyed

ximately 27 km along the north easternin 2008 to represent the Jordanian reefs
UHDFKHV RI WKH *XOI RI $TAppeDdixd. SMaR bLsRdveVtHeOldcations

30% of the coast is used for the portt ARI WKHVH VLWHYV RQ WKH $TDED
fringing reef borders up to 50% of the coast4 gives the depths surveyed at each site.

and supports a high diversity of coral andGoogle satellite images for the exact site
associated fauna. The very northern partocations are given in Appendix 6 as well as

of the coastline is occupied by tourism WKH UHHI SUR¢{OH IRU HDFK VLW
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Map 5: The locations of
the reef sites in Jordan
indicated by the red
circle.

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

Country City / Island 6LWH 1DPH P '"HSWK
First Bay Done Done
Jordan $TDED Japanese Garden Done Done
$TXDULXP Done Done

Appendix 10 presents the data collectedD) Saudi Arabia

from Jordanian reef sites in more detail.

This data includes: substrate percentaggDXGL $UDELDYVY 5HG 6HD FRDV)
cover and averages; invertebrate abundance SSUR[LPDWHO\ NP ZLWK V
DQG DYHUDJHV ¢ VK DE X Qssffeng HseDe@eG impHdisU foiH Yiuman

and the physical conditions and levels ofdevelopment. Coral reefs are found fringing

impact. most of the Saudi Arabian Red Sea coastline
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Table 5: The depths surveyed at each site on the Saudi Arabian Red Sea.

Country City / Island 6LWH 1DPH P '"HSWK
+DTO  —mmeme- Done Done
ODTQD W e Done Done
Duba = e Done Done
Umm Lajj - Done -
Saudi Arabia Mastura = -m-mmemeemeeee- Done Done
Jeddah Cournish Done Done
AlLith e 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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DQG RIIVKRUH LVODQGYV BgpéndixDpresen théddteddlledcte@ frém
good condition with the exception of those Saudi Arabian reef sites in more detail. This
near the major cities of Jeddah and Yanbu.data includes: substrate percentage cover
and averages; invertebrate abundances and
DYHUDJHV ¢(VK DEXQGDQFH DG
7KH ORQJ 6DXGL FRDVWOL @nd th& pByisicgl FchrditiongV &havievelsy of \
intensively; therefore a suitable number ofimpact.
reef sites were chosen to become the long-
term monitoring sites for Saudi Arabian Red
Sea reefs. There are 9 sites: 2 on the GulE) Sudan
Rl $TDED UHHIV DQG RQ WKH QRUWKHUQ DQG
central Red Sea reefs (Appendix 3). MapThe Sudanese Red Seacoastisapproximately
6 shows the locations of the sites along the NP ORQJ LQFOXVLYH RI ED\V I
Red Sea coast and Table 5 gives the depttend encompasses three primary coral reef
surveyed at each site. Google satelittl RUPDWLRQVY EDUULHU UHHIV
LPDJHV IRU WKH H[DFW V lakd dn &d¥ SayanebQwll).DV ZHOO
DV WKH UHHI SUR{OH DW HDFK VLWH DUH JLYHQ LQ
Appendix 7.

Map 7: The
locations of the
reef sites in Sudan
indicated by red
circles.
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Table 6: The depths surveyed at each site in Sudan.

Country City / Island 6LWH 1DPH P '"HSWK
296HLI - Done Done
Arkiyai e Done Done
Sudan
Port-Sudan Abou Hashish Done Done
Suakin e Done Done

Four sites were surveyed in 2008 toF) <HPHQ
represent the Sudanese reefs (Appendix 3).
Map 7 shows the locations of these sites andhe Republic of Yemen lies in the south-
Table 6 gives the depths surveyed at eac HVWHUQ FRUQHU RI WKH $UDE
site. Google satellite images for the exactand includes the Socotra Archipelago. The
site locations are given in Appendix 8 asFRDVWOLQH LV DERXW NP O
ZHOO DV WKH UHHI SUR¢ Odhelhwd o WhicK isvitheHRed Sea and the

remaining two thirds in the Gulf of Aden.

, Q WKH 5HG 6HD <HPHQL UHHIV
Appendix 10 presents the data collectednterrupted fringing reefs along the coast
from Sudanese reef sites in more detail. Thisvhile good healthy reefs surround the many
data includes: substrate percentage covesffshore islands. In the Gulf of Aden few
and averages; invertebrate abundances arméefs are found along the coast except around
DYHUDJHYV ¢ VK DEXQGD QHeHslabd® @ thE Mdtithy &a3tHn/the Belhaf
and the physical conditions and levels of %LU $OL DUHD DQG DW ODNKURT
impact.

oODS 7KH ORFDWLRQV RI WKH VXUYH\ VLWHYV LQ <HPHC
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7TDEOH 7KH GHSWKV VXUYH\HG DW HDFK VLWH L

Country City / Island Site Name 5 m Depth 10 m Dept
7LTIDVK ,VODQ6G--------- Done Done
Shalatem Island ~ ----------m--- Done Done
Myyun Island ~ ----emeeeeeee- Done Done
Yemen 6KDTUDD FR D-VW-------- Done
SikhaIsland ~  -----eeeeeee- Done Done
ODFURTKD ,VOBQG---—-- Done
Socotra Island Roosh-Halah Done Done

The sandy bottom habitats around mostV XUYH\ ZHUH FRPSLOHG D QD
of the Yemeni Gulf of Aden coast were compared between the different countries
LQYHVWLIJDWHG DQG RQH ¥3ISHRGVY[LQF DX GHHG/HEW WHPSF
6KDTUDD FRDVWDO VLW Htwd® kdts LbH Hadta \Weldy Hised-Zthé) H002
selected to represent Yemeni reefs. Oneurvey data and the 2008 survey data.
site is on the Socotra Archipelago (Roosh-The data set gathered during the previous
+DODK WZR VLWHV LQ MgoHal sxtvey (®02) 3@adeviewed and
ODFURTKD ,VODQG DQG 6tan&r@isedVi® Di&k& it dorgp@rable with
WKUHH VLWHYV LQ WKH 5HtBe Bd3datd ¢et. Mhiy Hep W3 BQe@tial as
6KDODWHP ,VODQG DQG @he data sheeOdDRe& ChevkHad the adopted
Appendix 3. For long-term monitoring monitoring methodology by PERSGA)
purposes all the sites for the survey wereZDV PRGL¢{¢HG LQ ZLWK VRPH
chosen at offshore islands because of thepecies changing and methods of data
LQWHQVH KXPDQ SUHVVXDK)DODHAN QI LM BUSUHWDWL
UHHIV DQG WKH ZHDN S U&RIMstéd 002RQveS UabaFhidh Fvery’ ugeilv
mainland coastal sites. Map 8 shows thdor this comparison are given in Appendix
ORFDWLRQV RI WKH VLW H\WI1D RuRM@imakeKathd<idrPthieQMurpdldd &f W
and Table 7 gives the depths surveyed at
each site. Google satellite images showing
WKH H[DFW VLWH ORFDWLR7 9 QJ(I-E)IEIHEU%Ig,Y)LI-IWHV
DW HDFK VLWH DUH JLYHQ" egional surveys.

_ Countries 2002 Survey 2008 Surve
Appendix 10 presents the data collected

from Yemeni reef sites in more detail. This Dijibouti 7 5
data includes: substrate percentage cover
and averages; invertebrate abundances angypt 13 8
DYHUDJHV (VK DEXQGDQFH DQG DYHUDIHYV
and the physical conditions and levels of Jordan 3 3
impact.

Saudi Arabia 18 9
5.5 SPATIAL AND TEMPORAL Sudan 6 4

ENVIRONMENTAL CHANGES

Yemen 5 7

In order to detect spatial differences within
WKH 56*% UHJLRQ WKH GLOOrAL IURP V52K H 36
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FRPSDULVRQV GDWD |URPfob Gle UHW&HdeoLeYade G bf S @aghV
and sites in each country were compiled tandicator using data compiled for the
calculate means and standard deviatonsGLIITHUHQW FRXQWULHYV WR GHW
(SD). VLIQL¢{FDQW GLIIHUHQFHV S
the data of 2002 and 2008. Recognizing
WHPSRUDO FKDQJHV HLWKH
7KHUH ZHUH VLWHV VXUZKRBE BXURQJIJHDFK FRXQWU
and 36 sites surveyed during 2008. Countryassist PERSGA and the national authorities
sites were grouped together to detect théo evaluate the effectiveness of their
spatial and temporal changes in the marinenvironmental protection activities and
environment. Table 8 presents the numbepotentially demonstrate the need for further
of sites surveyed. conservation measures.

U LG
\ LOQ

There are wide differences in the numbers+tRZHYHU DW WKLV VWDJH DQ D

Rl VLWHY VXUYH\HG LQ VRPHIDR XPMQM H\L | (HRAWMDQEBY RYHU

Egypt and Saudi Arabia. The reduction incountry using a one-way ANOVA test is not

the number of sites is due to the approacipossible due to the differences in the number

WDNHQ IRU WKH V X laivdHdcatidns lofulteé swilviyidd sites during

number and location of sites chosen waghe 2002 and 2008 surveys. This situation

based on the sustainability of long-termwill change if all the sites surveyed in 2008

PRQLWRULQJ ORJLVWLFV areQus&lGGfutie RapitorvgrPade & lthe

the sites surveyed in 2008 differed fromobjectives of a permanent regional set of

those used during 2002 for the same reasortoral reef monitoring sites.

A list comparing the sites surveyed during

2002 and 2008 is given in Appendix 12.

The largest change in the location of theln the next section a rationale is given

VLWHY VXUYH\HG WRRN SOBBHWIKH' MFKIRR XW LRIZKIBEBK LQGLF

most of the sites surveyed during 2002by a presentation of the results and their

ZHUH LQVLGH 7DGMRXUD i#ddpretatisin.. @ idonvgagisbn ilithivdthilar

surveyed in 2008 were along the reefs off GDWD IRU WKH ,QGR 3DFL¢F

the Djiboutian coast outside the Bay. TheZKHQHYHU DYDLODEOH WDN

decision to avoid surveying sites within annual reports.

Tadjoura Bay was taken in consultation

with national team members and is due to .

the rapid coastal development taking place$3 % XWWHUA\¢ VK

LQVLGH WKH %D\ 8QIRUWXQDWHO\ WKLV FRDVWDO

development accompanied with lack of % XWWHUA\,VK RI WKH IDPLO\ &K

conservation measures has made rapitvere selected as indicators of the ornamental

changes to the marine environment whichg VK WUDGH DW WKH JOREDO VFD(

will reduce the effectiveness of long-term RI RYHU ¢(VKLQJ E\ ORFDO FRDVW

monitoring in this location. WKH 56*$ UHJLRQ 7KHVH ¢(VK V
FDXJKW LQ WKH QHWV RI ORF
for their value but as by-catch along with

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

UHJ
HQ |

D (

GHDO ZLWK WKH LQGLFDWRUV RI RYHU¢VKLQJ
FXULR WUDGH GLYLQJ D|[QG VQRUNHOOLQJ ERD|W
DQFKRULQJ OQXWULHQW [SROOXWLRQ DTXDULXEP
VK FROOHFWLQJ DV ZHOO DV HYLGHQFH RI FRUpPO
EOHDFKLQJ FRUDO GHJUOGDWLRQ DQG FURZQ RI
WKRUQV VWDU¢;VK RXWEUHDNV

A one-way ANOVA test was performed
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FRPPHUFLDO (VK VSHFLHWIDNDRMHWHKE BHEBLQKQLVKLQJ DQG
are discarded.

Similar abundance of sweetlips was
During the two monitoring surveys 2002 recorded for the whole Region in 2002 (2.13
DQG EXWWHUA\¢,VK ZHUH UWPVRU@ePGND W 20038 @.11
WKH UHHIV VXUYH\HG ZLWK D VO KJ¥agbLTermpdrd 2hakgds Q
the mean abundance for the whole RegionZLWKLQ HDFK FRXQWU\ ZHUH OF
GXUL Q J DYHUDJH except datd VireshHDjidouti which shows
¢ VK 2rdef) over 2002 (average: 6.1 KLJKHU DEXQGDQFH LQ WKDQ
“ EXW W H U A3 reel).Klempofal  Yemen which showed the opposite trend. In
comparison within each country revealed' MLERXWL WKLV GLIIHUHQFH PLJ
similar patterns of abundance in 2002 andchange in the sites surveyed. At the 2008

JLIXUH H[FHSW IR Wué&yxsied oidil® Eadjpura Bay the reefs
Data from Jordan was missing for the 2002are in a better condition than those inside
survey. the Bay.

Abundance data recorded in both the 200 Abundance levels of sweetlips during
and 2008 surveys were lower for the RSGA2002 and 2008 were found to be higher in
region than results recorded for the Indo-the RSGA region than those recorded by
3DFL¢F UHJLRQ GXULQJ Hodgson and Liebéler (2002) for the Indo-
EXWWH U AArgef: iklodgsdd and 3DFL¢F UHJLRQ GXULQJ

Butterflyfish

14.00
& 12.00
10.00 : T

8.00 -+ B

| 02002
6.00 T H 2008

4.00
2.00
0.00

Abundance (#/ 100

Jordan Egypt KSA Sudan Djibouti Yemen

Countries

JLIXUH OHDQ DEXQGDQFH RI Eeécwdat-hteAdy cduatry H U P
during the 2002 and 2008 surveys; bars represent standard deviations.

/ILHEHOHU DQG IRU
during 1997-2006 (minimum average of

EXWWHUAY;WKHI BRDELE[L HW DO
2007).

OCROHN\
IO T

o rrrrir v

B) +tDHPXOLGDH VZHHWOLSYV

7TKLV ¢VK VSHFLHV LV FKRVH
UHHI KHDOWK EHFDXVH LWl
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Haemulidac
16.00
= 14.00 i
S 12.00
< 12'28 02002
% . ] 2008
I 6.00
§ 4.00
< 200 L
0.00 — T L
Jordan Egypt KSA Sudan Djibouti Yemen
Countries
YLIXUH OHDQ DEXQGDQFH R %érbtieH & kaaiDddurSrii U P

during the 2002 and 2008 surveys; bars represent standard deviations.

¢ VK 2 UMHI EXW OR Z Hhétausektbe) ard/ shkl of the higher priced
recorded abundance for Indonesian reefsRRG (VK DQG PRVW HDVLO\ (VK
given by Habibi et al. ( 2007) for the period their reproductive traits. Grouper may take
DYHUDJH RI12regfY K sevéral years to reach sexual maturity and
typically change sex. Fisheries that remove
large individuals can easily wipe out all
C) Grouper VH[XDOO\ PDWXUH ¢VK

Grouper of any species with a length

greater than 30 cm were selected to serv@bundance of groupers for the whole Region

DV DQ LQGLFDWRU IRU R Ywhb glighy QigheR In D@D (0¥ 7 S H\37
*URXSHU DUH VRPH RI WKKN KHD*veehl thavi irg 2088 (0RU+ 0.24

divers to spear because of their size and;, VK  ?rdef). Temporal changes within

territorial habits. Grouper also aggregateHDFK FRXQWU\ ZHUH ORZ )LJX!
GXULQJ VSDZQLQJ PDNLQRe WMdghesP groXperQadundaia® Hecorded

WR PDQ\ IRUPV RI ¢VKLQJ i SahdK Sriddih (KBAL ThisKeul@ be due

XVLQJ VSHDUV QHWYV KR BONhOIJe daehdH coadskaHre&fOWItMIGWw U

LV WKH PRVW SRSXODU (NVMKDLWQW DRHWKREBEE OOMIGRQY O0RVW
E\ ORFDO DQG VSRUW ¢V Kdkespldce dloQe W Kibhab Gredis such as

region. Grouper larger than 30 cm are aleddah and Farasan. This leaves reefs over

YHU\ XVHIXO LQGLFDWRUlaiRge aredsKLSaudi Arabkd WithXol Hnpact

IURP ORFDO DQG VSRUW ¢(VKHUP
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
IRU WKH ,QGR 3DFL¢{¢F UHJLRQ 1:
the Red Sea durlng 1997-2001 (average

¢, V K?reef;PHodgson and
I[LHEHOHU EXW ORZHU WKDC
abundance from Red Sea reefs for the same
SHULRG DYHUDJH 2 reéf; ¢ VK
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Countries
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JLIXUH OHDQ DEXQGDQFH Rrecarddd Atach cQUHtkY
during the 2002 and 2008 surveys; bars represent standard deviations.

+RGJVRQ DQG /LHEHOHU DQRQG ORZHU

than recorded from Indonesian reefs during
DYHUDJH 2 .reef P
+DELEL HW DO

D) Snapper

Snapper were selected as a reef healt
indicator because of their importance as 4§

=)

IRRG (VK WKDW LV ¢VKHG|E\ QHWV IURP WKH DUH

close to reefs.
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Average snapper abundance for the whols
Region showed a sharp decrease in 200

“ ¢ V K?reef)Hrom 2002

“ ¢ V K?reef)RComparison
of temporal abundances within each
country (Figure 4) showed that Yemeni
snappers decreased dramatically in the 2008
VXUYH\ DQG WKLV PLJKW |UHAHFW WKH LPSDFW R
RYHU¢({,VKLQJ RQ WKH UHHI|V

[o oL

Snappers in the RSGA region showed muclk
higher abundances during 2002 and 200
surveys than were recorded for the Indo-
3DFL¢F UHJLRQ GXULQJ DYHUDJH
“ ¢, V K?reefPHodgson and

/[LHEHOHU DV ZHOO DVRRWKRK WRGHVLOQOOHVWLQJ OLY}H
UHHIV GXULQJ D YdtdU @ehking sapdViK the process. Without

100nf UHHI +DELEL HW DO SDUURKH, VKDDOJDH ZRXOG KDY}

AN =

decline in the abundance of snapper in 20081 the competition for space with coral.
RYHU OHYHOV IRXQG LQ 3DPBURWY WUKHAHFHRY BVLO\ FDXJK
LQFUHDVH LQ ¢VKLQJ SWWBHWDXUM DIGS WRILIDSO/O\7KH\ IRUP
¢VKLQJ E\ QHWYV FORVH W®DWWHRU WHKIHDUHHIV;, WKQGLRPDVYV
FRXOG LQGLFDWH LPPLQHQWERMHW, WIRLRH DY\ ¢ VKLQJ WKF
LV IRUSUHGDWRUV WR EH ¢VKHG
E\ WKH KHUELYRUHV VXFK DV V
( SBDUURW VK OXQUR .RVORZ HW DO
3B3DUURW¢{VK ZHUH VHOHFWHG DV DQ LQGLFDWRU RI
RYHU¢{VKLQJ RI YDULRXYV NRQGWKHKBHHGLRAUBQWD ZKROH
SDUURW¢{VK VSHFLHV SO Dshdwed similaf lai#dpe@e Bbkdr@&hceQn Wi H
ecological balance of a coral reef because “ ¢ V K reef)Pand
WKH\ DUH WKH ODUJHVW KHUBLYRYHRXV UHHI ¢MeeflDKQG P
WKH\ VFUDSH ODUJH T XD QonMpavihg ata BdtwieiX the t\BoCsaimeys
Parrot
8.00 -

= 7.00

8 6.00

%j'gg | 02002

§3.oo I ] T T 2008

§2.oo

i i

0.00 : :
Jordan Egypt KSA Sudan Djibouti Yemen
Countries

YLIXUH OHDQ DEXQGDQFH Rir&ordet & dagh\csuniyduring P
the 2002 and 2008 surveys; bars represent standard deviations.

THE STATUS OF CORAL REEFS IN 43
THE RED SEA AND GULF OF ADEN9



44

for each country (Figure 5) showed largerOf the 36 and 52 reefs surveyed for lobster
SDUURW¢{VK QXPEHUV RQGXHRKQLWHHHIV D®@G
+RZHYHU WKLV PD\ Ewer® recdrddd Foww BRE2% Rrid 94.2% of
the different sites used in the two surveysRFFDVLRQV UHVSHFWLYHO\ +
rather than any indication of a change inLiebeler (2002) recorded the absence of
¢VKLQJ SUHVVXUH lobster at 90% of the surveyed reefs in the
,QGR 3DFL¢F LQFOXGLQJ WKH 5
during the period 1997-2001.
BDUURW¢{VK LQ WKH 56*%$ UHIJLRQ VKRZHG
similar abundances during the 2002 and
2008 surveys to those recorded for the IndoLobster were only recorded during the 2002
B3DFL¢F UHJLRQ GXULQJ Wdahe\SiH BdyptGat two reefs) and Saudi
DYHUDJH “  Z?regfyHodgso SUDELD DW RQH UHHI ZKLOH G
DQG /LHEHOHU D QG sutveyl looster \EexeWon Retetdeéd from
than records from Indonesian reefs in 1997-one reef at each of Djibouti and Yemen

VXUYH

DYHUDJH ?gedéfkKHabibiRet (Figure 6). Lobster average abundance for
DO the whole RSGA region was (0.02 £ 0.02
lobster/100 rreef) in 2002 and (0.04 +
0.06 lobster/100 Areef) in 2008. Hodgson
F) Lobster
Spiny lobsters were chosen as an indicatoy
because they are universally prized ag
a seafood item. Lobsters are harvested
commercially in most of the RSGA region.
Although lobsters are nocturnal feeders anc
tend to stay in caves and crevices during
WKH GD\ WKH\ DUH HDVLIO\ FDXJKW XVLQJ QHWYV
DQG wWUubDSV +RZHYHU WKH WUDGLWLRQDO DQG
PRUH SRSXODU ZD\ RI ¢VKLQJ LQ WKH 5HJLRQ
LV E\ XVLQJ ADPHV RU WRUFKHV DW QLJKW DQG
LOQVSHFWLQJ WKH VKDOORZ UHHI ADW DUHD RQ
foot to capture the lobster. The absence of
lobsters on shallow reefs is a good indicatof
of human predation.
Lobstel
0.35
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3
- 0.25
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£ 015 B 2008
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Jordan Egypt KSA Sudan Djibouti Yemen
Countries
JLIXUH OHDQ DEXQGDQ F H ?Rco@e&dmiveAth tbubtly during tRe

2002 and 2008 surveys; bars represent standard deviations.

THE STATUS OF CORAL REEFS IN
THE RED SEA AND GULF OF ADED09



and Liebeler (2002) estimated the averagef Diademacan produce as much as 5 kg
abundance at 0.05 + 0.026 lobster/100 mRI FDUERQDWH VHGLPHQW SHU
UHHI IRU WKH ,QGR 3DFL pdr ye&t by BREQamy the @arbuvidted rock
SHULRG RI JRU , Q GRf@dd.\hiB €@rreshdaddd/to about 1 cm of
an average of 0.2-1.5 lobster/108 n@ef UHHI HURVLRQ SHU \HDU 2JGHQ
was estimated during the 1997-2006 periodl987). WherDiademapopulation densities
+DELEL HW DO DUH KLJK DQG WKH XUFKLQV JU
EDVHV RI ODUJH FRORQLHV WK
activity can destabilize coral heads and
IREVWHU ¢(VKHULHV FHD ViHcred&se tleb gusce@ibility t& ¢ knocked
during the reproductive season each yeaover by waves and currents.
for management and stock control purposes.
7KLY ODZ ZDV LQWURGXFHG GXH WR RYHU¢{VKLQJ
RI OREVWHU DQG GHFOLQRPQIJIRYWBRNKHG VHWKWD WIKRHQH W kK
which was indicated by stock assessmenpredators on all the life stages@fidema
studies. No other regulations are found inpopulations can reach high levels that tip
WKH 5HIJLRQ WR PDQDJH Qhlebyade Wowakdk Hicktosioh abdQniake
lobsters of very small size are reported inLW GLI¢FXOW IRU QHZ FRUDO UH
catches from Saudi Arabian reefs. established. This problem has been observed
LQ WKH $SWODQWLF DQG 3DFL¢F

G)'LDGHPD

Abundance levels of long-spined black sea
urchinsinthe genuiBiademaserve as global
indicators of coral reef healtDiademaare
nocturnal grazing herbivores that decreas
algal cover on reefs through their feeding
activities. They feed by scraping algae from
the surface of the reef.

A\1”4

Diademapopulations contribute to net reef
HURVLRQ )RU H[DPSOH D QRUPDO SRSXODWLRQ

Diademe
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Figure 7: Mean abundance oDiadema SHU ?reébrded at each country during
the 2002 and 2008 surveys; bars represent standard deviations.
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+RGJVRQ DQG LW RFGRUVPISQ MWKH *XOWKRXJK WKHV
RI 6XH] 5HG 6HD ZKHUH RIUH ;QRWQYVYWDWLVWLFDOO\ VL
FULWLEDO SUREOHP DXW KtRaU 1200R Hacerded Bovnd&RQeVof 24.9

Diademd100 ntreef in 2005 on Indonesian
reefs.
However Hughes (1994) reported that
LQ DUHDV ZKHUH RYHU¢{(VKLQJ KDG VHYHUHO\
UHGXFHG ERWK SUHGDWRUNIDG KHUELYRUHV VXFK
DV LQ -DPDLFD WKH ORVV RI JUD]JHUV OHG WR DQ
exponential increase in macroalgae. Reefl he triton was chosen as a global reef health
FRUDOV SDUWLFXODUO\ WddaterHetapse/iK Ra® @ Beaufl \BhellU
were overgrown by algae. Living coral coverthat is very desirable and easy to collect
on these reefs declined from about 30-70%as a curio. The triton is represented in the
to a mere 1-10%. Lessios (1995) describes3SDFL¢F UHJLRQ LQFOXGLQJ WKF
a different situation that occurred in 1983 by the specie& KD U R Q L Dinwoudtta¥f R Q L V
ZKHQ D VSHFLHV VSHFL ¢ FWE&DWHRIGKU RIRD OXK/EFY WKH WU
&DULEEHDQ UHVXOWLQJ B0 cn BrigivtharGit_daniot [higke ik Snall
to 99% of the existin@iademapopulations crevices and so is visible to the collector. In
in some areas. WKH ,QGR 3DFL¢F WKH WULWRQ
WKH FURZQ RI WKRUQV VWDU¢ VI
preys on corals.
While Diademapopulations are critical to
maintaining the natural balance between
DOJDH DQG FRUDO LQ D ehhDeMds\ou B HT VIVWHP
high-density populations are considered &2 sites in the 2002
negative indicator in all oceans. In areassurvey and 3 sites of
ZKHUH RYHU¢{VKLQJ KDV 26hGXZE8Surke UJELY RUH
SRSXODWLRQV D OirdemaR §adatzagtloReQritél
is also considered to be a negative indicato he mean abundance
+RGJVRQ DQG /LHEHOHU of triton recorded
in the RSGA region
decreased in the
'XULQJ WKH 56*$ UHJLRQIDGB sur¥ey YOHDR\E | W K H
mean number oDiademawas higher in  0.03  triton/100 r
2002 (11.73 = 17.@iademd100 nt reef)  reef) from the 2002
than in 2008 (6.87 + 8.9Biademdal00 n¥  survey (0.18 + 0.31
UHHI DOWKRXJK WKLV Gtohild0H QéeH. ZDV QRW
VLIQL,FDQW DW WKH FRE 8 Ghd\gsFtHe "oHY¥H©
Figure 7 shows the temporal changes intemporal changes in
Diadema DEXQGDQFH LQ HDFKVBRWRW®Y IDEXQW &Q UHFRUGHG
KLIK DEXQGDQFHV UHFRU @ith 60 writQn fdvkbd@wiqy the 20 ZSurvey
Saudi Arabia (2002 and 2008) and YemenLQ (J\SW -RUGDQ RU 6DXGL $UL
(2002 and 2008).

, Q FRPSDULVRQ W KH UHFRU(
The recorded abundance@fidemainthe DEXQGDQFH RI WULWRQ LQ WK
,QGR 3DFL¢(F UHJLRQ VLJ(@e@@r’FWe@W\iD.QQFtUtth@OFhGef
P

from 17.82 + 48.Diademdl100 n¥reef in  in the of 1997-2001 (Hodgson and

1997 to 36.41 + 103.Diademd100ntreef /LHEHO
LQ DQG WKHQ VLJIQL ;fepa | B Of\
to 10.9 + 42.1Diademdl00 nt reef in in extremely
+RGJVRQ DQG /LHEHOMHUHI +
authors found that the mean number of WU LWR
Diadema was higher at sites with high NQRZ Z
W XU

anthropogenic impacts than at sites withQ D

od

HU TULWRQ ZDV UHF
196&7F2608 binDndoheEsian reefs
ow numbers: 0-1 triton/10G m
DEKHIVHW DO 8
Q LV QRZ YHU\ UDUH
KDW 3QRUPDO” DEXQG
DO XQGLVWXUEHG SR
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) *LDQW &ODP

Giant clams of the genusridacna were
selected as indicators because they have lor

g
EHHQ KLJKO\ SUL]JHG ERWK DV D IRRG LWHP DV D
FXULR DQG PRUH UHFHQWO\ DV DQ RUQDPHQWD
VKHOO¢{VK IRU DTXDULXP| NHHSHUVY 7KHUH DUH
WZR JLDQW FODP VSHFLHY LQ WKH 56*% UHJLRQ
7 VTXDBWRWD PD[L&D both
species are targets of human predation. T
shells of both species may reach more tha
Giant clan
8.00
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+ FP EXW WKH RFFXUUHEQlEW iatets QaadL frales dh Gv¥bonomic
with these lengths is now very rare in thevalues. Sea cucumbers perform animportant
Region. HFRORJLFDO IXQFWLRQ RQ WKH
organic matter in the sand and compacting
the sediments into pellets that aid in reef
Giant clams were recorded at 69% of theformation.
surveyed sites in 2002 with mean abundance
of 1.54 + 0.93 clam/1I00fUHHI DQG DW
of the surveyed sites in 2008 with 2.22. +According to the most recent investigations
1.62 clam/100 mMUHHI ORVW RI VWK PMWIPWEXYVY UHSRUWYV LQ WKH
size were under 20 cm in length. ClamsDUH ¢(YH VSHFLHV RI VHD FXFEXP
of this small size live embedded in the VXIIHUHG ITURP RYHU¢{VKLQJ HVS
UHHI VWUXFWXUH DQG Dlhd yedrl 200G WOW W KROAMYHWW D E UD
by shell collectors. Figure 9 shows the DWUD + OHXFRVSpp&WD 6WLF
temporal changes in giant clam abundancéctinopyga mauritiana.)RU H[DPSOH WKH)
recorded in each country during the 2002species almost disappeared from 90% of
and 2008 surveys; the highest recordedhallow waters down to 30 m depths in the
abundance was in Saudi Arabia during theEgyptian Red Sea. Sea cucumbers declined
2008 survey. from Yemeni and Saudi Arabia Red Sea
DUHDV DV ZHOO GXH WR RYHU¢V
LQFUHDVH LQ VHD FXFXPEHU ¢ VI
Giant clam abundance recorded in thethe Red Sea region during 2002 due to the
,QGR 3DFL¢(F UHJLRQ ZDRhghdemand forseacucumbersfrom South-
clams/100 rhA reef during 1997-2001 East Asian markets after the depletion of
+RGJVRQ DQG /LHEHOHU +DELEL HW DO
(2007) recorded a mean abundance of 0.3
clam/100 mreef in Indonesia in 2006.

J)6HD &XFXPEHU

Edible species of sea cucumbers wer¢

FKRVHQ DV ,QGR 3DFL¢(F UHHI KHDOWK LQGLFDWRUYV
because they are easily collected from

Sea cucumbe
14.00
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3
— 10.00
% 8.00 02002
2 6.00 B 2008
O
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S 4.00
Q
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JLIXUH OHDQ DEXQGDQFH R VHéE&EOoRIXFaXéaEhHouvtrys H U P
during the 2002 and 2008 surveys; bars represent standard deviations.
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PRVW RI WKH ZRUOGTYfV VHK &XRXPBERIUWKRKUHQL WWDU ¢ VK
The ease of collecting sea cucumbers from

WKH VKDOORZ ERWWRP GREKG WHRURZB EH®WRVQV VWDU},"
and the high price of the dry weight unit ($ F D Q W K D \) M/dHdde 843 &n@héitator

RI WKHVH RUJDQLVPV O H&ausditav hgyX@Praidld¥mdging effect
(VKHUPHQ XQHPSOR\VHG \dRX&éfKcorBlSQ tGrovgH Yokedabod during

diving guides and instructors working as periods of population outbreak. The RSGA

sea cucumber collectors. Fishing for seaegion has recorded COTS outbreaks since
cucumbers spread all over the RSGA region. HVSHFLDOO\ RQ (J\SWLDQ 5H
KHQ WKH VHD FXFXPEHU ZXKHW FDHWWDVWHR SKQ F HYHQWYV |
RQH DUHD RU FRXQWU\ 200K &hdZBUQOtReRCOtthBiedMEhe region

new areas or neighbouring countries. All the

countries in the Region are now suffering
from the high pressure of sea cucumbe
¢VKLQJ 7KLV KDV OHG IHZ FRXQWU
DFW DQG EDQ ¢(VKLQJ IRU VHD FXFXP
Egypt and Yemen started prohibiting se

FXFXPEHU ¢(VKLQJ E\ ODZ|LQ DQG
respectively. PERSGA assisted the Yemenj
authorities in preparing management plan

WR UHJDLQ KHDOWK\ VWRFNV R
EXW VXFK D VHULRXV RYHU¢ VK
take a long time to overcome.

O<
O-H

Sea cucumbers were recorded at 48% of
the surveyed sites around the Region irhave also experienced COTS outbreaks at
2002 and from 69% of the sites duringdifferent periods during the last decade.
the 2008 survey. In 2008 most of the seaReports described severe coral bleaching
cucumbers detected were small in sizein some reef areas at the time due to these
(<10 cm). Fishermen do not collect theoutbreaks. Remedial actions were carried
small sea cucumbers due to lack of markebut to save the Egyptian reefs that involved
demand. The mean abundance during 2000V KH JRYHUQPHQW 1*2V DQG V
was 1.16 + 1.76 cucumber/10Gtd HH 1 Ds€c®r. The second reason for choosing
during 2008 was 1.07 £ 1.35 cucumber peiCOTS as an indicator is the controversy
100 n¥ of reef. regarding the causal factors of COTS

population explosions. These have yet to

EH UHVROYHG WKRXJK D QXPEH
Figure 10 shows the temporal changedelieve these outbreak episodes are linked
in sea cucumber abundance recorded im0 human activities. A few hypotheses
each country during the 2002 and 2008suggest reasons that could lead to COTS
VXUYH\V $PRQJ DOO FRXBWWEMWDWWKHVKEKKEHBVWLQFUHDVI
abundances were in Yemen while the lowespoor land use leading to eutrophication that
were in Egypt. facilitates higher survival of COTS larvae

and thus outbreaks; or over-harvesting of

WKH WULWRQ D SUHGDWRU RI &2
Hodgson and Liebeler (2002) found that mostto date indicates that COTS outbreaks have
DUHDV RI WKH ,QGR 3D FL @EcukredysdorBdizélHiD GAanyE &teh)since
FOHDQHG RXW RI VHD FXFXWHHUV VZKHRZHY¥BUHEBLHL FRQ¢;UPH
et al. (2007) recorded a sharp decrease ihuman activities has not yet been clearly
sea cucumber abundance on Indonesiaastablished.
reefs from 6.3 to 0.0 sea cucumber/100 m
reef between 1997 and 2006.

COTS were recorded at 34% of sites during

DQG DW RI VLWHY GXULQJ
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higher abundances towards the southermh) Hard coral cover

Red Sea in Yemen and Djibouti (Figure

11). 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

COTS mean abundance was 0.30 + 0.38GXULQJ DQG UHVSHFWLYH
and 0.42 + 0.45 COTS/100%meef in 2002 the sites had a hard coral coverage of 10-
DQG UHVSHFWLYHO\ 1R HYDQBQFHVRWHYV LQ DQG

COTS outbreak was detected during therespectively). Only 7 sites in 2002 and 4
VXUYH\ DQ\ZKHUH LQ S¥SitdsHn 3003 siid®ed Da@lGoral coverage
the higher abundance towards the south ohigher than 50% but less than 70%. Similar
the Red Sea might be related to the highemean percentage cover of hard corals was
OHYHO RI QXWULHQWYV L QredovKiet in RUOH &t 33.69W KBL3Y adJikl D
which has been recorded by many author2008 at 34.08 + 5.85. Figure 12 shows the
HJ 6KHSSDUG HW DO temporal changes in the percentage hard
coral cover recorded in each country during
the 2002 and 2008 surveys.
Hodgson and Liebeler (2002) estimated
mean average densites of COTS
RQ ,QGR 3DFL¢F UHHIV pDW “
COTS/100 A reef during 1997-2001.
Habibi et al. (2007) estimated an average of
1.2 £ 0.2 COTS/100 fmeef on Indonesian
Reefs during the period 1997-2006. Theseg

GHQVLW\ OHYHOV ERWK LQ WKH 56*$ UHJLRQ DQG
LQ WKH RWKHU UHJLRQV PHQWLRQHG DUH EHOR|Z
the numbers which could be considered as p

SRSXODWLRQ H[SORVLRQ | RXWEUHDN DFFRUGLQJ

to the Australian Institute of Marine
Science (1997).
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Figure 12: Mean percentage hard coral cover recorded at each country dumg the
2002 and 2008 surveys; bars represent standard deviations.

Hodgson and Liebeler (2002) stated tha
many of the healthiest reefs in the world
have probably never had more than about
FRUDO FRYHU DQG WKH\ IRXQG WKH
FRYHUDJH LQ WKH ,QGR 3DFL¢(F UHH
35% during the period 1997-2001. Habibi
et al. (2007) estimated hard coral cover in
the range of 26-50% for Indonesian reefg
during the period 1997-2006.

+RZHYHU FRUDO FRYHU EMEWYVHO+HPDBA
very useful indicator of reef health unless

permanent transects are re-sampled overhe recorded mean percentage cover of NIA
WLPH RU XQOHVV YHU\ OWwdd 244 Y D.E2S(2A02/dn{iH.¥4 B BIA3 in
DYDLODEOH +RGJVRQ D QQG08/.9ddEidd ahbdUtemporal comparison
Without permanent transects it is possibleshowed highest NIA mean coverage on
WKDW D VXEVHTXHQW VDPGDXXGR I $W BHE LLDHH U A HOWO ZKIWK

D ODUJH SDWFK RI VDQG R002and E@B®rdspdetivBlyW(EiQuie YB)K H
results.

O-RANL_E LI N
A\ ALA Y A =TT U

+RGJVRQ DQG /LHEHOHU IR
M) Nutrient indicator algae global monitoring data during the period
WKDW UHHIV ZLWK QR SHL
IXWULHQW LQGLFDWRU D 0fJdewhgelpdiutibrivhadl B.81 £A8H \p&rtent
seaweed which is a substratum categoryFRYHU RI AHVK\ VHDZHHGV ZKHU
that was introduced to the survey protocola perceived heavy level of sewage pollution
of Reef Check in 1999 as a way to measurddad a mean 13.1 + 12.7 percent cover of
impacts of high nutrient inputs from land- AHVK\ VHDZHHG 7KH 56*$ UHHIV
based sources such as fertilizer and sewageome areas from sewage pollution due to
pollution. the practice of sewage discharge directly
LQWR WKH VHD *HQHUDOO\ DAQ
+RGJVRQ DQG /LHEHOHU Ul
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Figure 13: Mean percentage cover of NIA recorded at each country during theDR2
and 2008 surveys; bars represent standard deviations.

RSGA region might not be receiving sewageDiving and pleasure boats are not common
SROOXWLRQ DW KLJK OH Yadll over th® ReGionMikeli odR @ i@ theRQukisD U
result is that the reefs off the Saudi ArabianGHVWLQDWLRQV RI (J\SW -RUGD
coast indicate higher levels of nutrientand on a small scale in other countries. The
pollution. major tourist destinations are monitored by

the concerned government authorities. A

mooring system was implemented at all the

N) ,PSDEWYV

2YHUDOO LQGLFDWRUV IRU FRUDO GDPDJH GXH
WR DQFKRUV FRUDO EOHDFKLQJ DQG WUDVK GUG
QRW VKRZ VLIJQL¢{FDQW FKDQJHV RYHU WLPH DQG

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 cora
reefs.

In spite of the considerable use of anchors
LQ WKH 5HJLRQ E\ ORFDO ¢VKHUPHQ D ORZ

percentage of coral damage by anchorindey dive sites in Egypt. Over 1000 moorings

was recorded. This might be due to the localvere created with the aid of NGOs. PERSGA
DQFKRULQJ PHWKRG SUH ldardead iduGa grojegt VhikSHEUiAEAKRIa during

LQ WKH 5HJLRQ 7KH ORFD2RA7:¥ WirbdueeHtle d&oRnddteckHNology
WUDYHOOLQJ RYHU WKH UthltHd dbibigHndustryrund instaldd ghdorniny H

small pieces of rock tied to the boat by aEXR\V DW -HGGDK UHHI VLWHYV
long rope and use it to anchor over the reeproject between PERSGA and ASEZA

IRU ¢ VKLQJ 7KLV GRHV QRV) GRVUWDR\ DRSOBHPHOWRIG LQ $
area as any metal anchor. They consider thanstalled 26 mooring buoys at diving sites

the option of leaving the rocks underwater DORQJ WKH $TDED FRDVW

WR ITUHH WKHLU ERDWYV LV VDIHU DV ZHOO DV EHLQJ
cheaper than losing a metal anchor.
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The percentage of bleached corals detectedlhe amount of trash estimated was 0.37%

was 0.36% in 2002 and 1.27% in 2008.in 2002 and 0.18% in 2008. Most of the sites

The 2002 survey followed the 1998 globalvisited had the usual types and amounts of
FRUDO EOHDFKLQJ HYHQWsolig WasteLoarrisoHdy Rvid \ard zivrekivsK H
detected bleaching level was not relatedbut the sites monitored which are close to

to either the global warming or the COTS large cities or urban aggregations received
outbreaks. Such bleaching might be dueGLITHUHQW NLQGYVY DQG TXDQWLW
WR ORFDOL]JHG HIIHFWV RLQGRGBEGEPROOSXOVIFWWIRRJ EDJV FD(
other causes. bottles.
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6. RECOMMENDATIONS

6LIQL¢,{FDQW SURJUHVYV L QThe PEREBAIYIMY ihdu@e GCTRMN
the marine environment of the RSGA Lifeform and English et al. (1997)
has been made in a relatively short time. survey methodologies as more detailed

+RZHYHU IXUWKHU DFWLRQVHDBPHKGOILTOHHGHAIGLAKRLQFOXGH
ensure continued progress. These include ¢VK VL]H HVWLPDWHV FRUDO
full implementation of the recent regional FRUDO FRORQ\ VL]HV 8QIR
SURWRFRO RQ ELRGLYHUVLWAXMKB HUWMDLRBDBOVX3$SYWH\V UHT

QHWZRUN WKH 5%3V DQG W Kighly 8ived ¥ci¢QiRsZ abdJdte more

some key recommendations that need to be time consuming and costly than Reef

carried out to ensure improved monitoring &KHFN ,Q PRVW FRXQWULHV L
of the coral reef environment. This will of establishing a network of Reef Check

help in the evaluation of the conservation sites alone is already a serious challenge.
measures currently taken at national and &XUUHQWO\ 3(56*% SODQV WR
regional levels. Such evaluation will lead to  with the countries in regional monitoring

continued progress in marine environmental surveys using SSMs—Reef Check
conservation and the sustainability of  methodology every two yeailBERSGA

marine resources. UHFRPPHQGY WKDW HDFK FRX

D QDWLRQDO QHWZRUN Rl PRC

XVLQJ 5HHI &KHFN PHWK RGROF

7R EH XVHIXO PRQLWRULQWHIL QRZIBGBEY D CUHIJLRQDOO
SSMs methodology (Reef Check) comparable” monitoring programme

should be carried out every year with "KHQ WKLV QHWZRUN DQ EH

VXI¢FLHQW UHSOLFDWLRQIXQXSMHEHD QRS P\,D_IAIQI-W\X/DLQ G W K

to provide a comprehensive view of the PRUH GHWDLOHG PRQLWRULQJ

reefs of interest. The present36regional FDQ EH DGGHG DV (,QDQ LDO L

monitoring sites should be included in SHUVRQQHO EHFRPH DYDLODEC¢

all future monitoring programmes.

There are tradeoffs between investing in

more replication at different geographic 3. A number of issues must be considered

DQG WHPSRUDO VFDOHVwhemR Usingd tbeP SEMd—Reef Check
TXDUWHUO\ VXUYH\V DW Rdxdol @RéND-&mRQnitdrinG. Ohe

provide a more accurate picture of PRVW LPSRUWDQW DUH WD[RQR

local reef health—particularly with temporal and spatial replication. Each of
UHVSHFW WR KLJKO\ PREMDKH 56K $ ERWQ\WKJLL\HV KDV VSH
may limit the number of locations that FDSDELOLWLHY DQG UHVRXU
can be surveyed and thus give a biased UHTXLUH D FXWWRAGHD/QIQ
picture of the overall health in the WZR OHYHO PRQLWRULQJ SURJ
region. ,GHDOO\ ORQJ WHUPKBFRI:IDI]D IHAHKKILIK UHVROXWLRQC
HQYLURQPHQWDO PRQLWRRRQH SBRIMDPPHPHWVHWKRGV VX
VKRXOG EH GHYHORSHG BW WBEBH QDWDR@GDD ODUJHU C(
OHYHO LQ HDFK FRXQWU\ORZHU RRYRORWLRXY 5HHI &K
UHVRXUFHY DOORFDWHG Ok ReeDGhétkF-ndeoddldgy hakey
WKDW EHVW VXSSRUWYV P RliadétiBtidsQiNdt &pSDre W plays an

important role in a two-level monitoring
programme. First it is a relatively fast
2. Standard Reef Check methodology alone method that allows a team to gather a
LV QRW VXI¢{¢FLHQW WR S UWRMLSWHK PWF RP SIOKINV HKHD OW R
SLFWXUH RI FRUDO UHHIRKKMHOUWKY Y HAHDEWY D W HV QG
a long-term monitoring plan should sites per day. As more sites are surveyed
include both Reef Check and some LQ D SDUWLFXODU DUHD WKH
more taxonomically detailed surveys. shapshot is increased.
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6HFRQG EHFDXVH 5HHI &RMANUGDWYLROYDO QHWZRUNYV
based on major inputs from volunteers HQJDJHG LQ PRQLWRULQJ Jc
it can be built and extended through WHPSHUDWXUHY IRU HDUO\ ZI
community participationPERSGA and RI' FRUDO EQRMDRMOLWWLEXODL

=

KH RI¢(FLDO HQYLURQP @AV DedeafiX WhitO R thd VEdnEitiity

LQ HDFK FRXQWU\ FDQ XVadd tesiienc 8fFRISGANcoral reefs to

WR HQJDJH YROXQWH H U \WleacQingVévéhtsUdHaukiOde Uactively

PRQLWRULQJ VXUYH\ 7K KuppostedHadnd&aned&rdged (especially

WHDPV FDQ EH PRELOL]H GhMareafsthatfdirh paibaDthe Regional

PRUH VLWHV WKDQ LV FXNgtwotikQoiWanneSHROEteEADEAS).

7KH QDWLRQDO WHDPV FDQ IRFXV RQ PRUH

LOQWHQVLYH PHWKRGV ZKLFK DUH PXFK

PRUH FRVWO\ LQ WLPH 6V WeérélisDaQreed X@Q iGteégtade current

(DFK FRXQWU\ FDQ GHy¢ QHnd/ Kukire) deBelandhU aRdl monitoring

KLJK UHVROXWLRQ VLWHVLOWMWREHO PRRMOAWRUWEDWLYHV

DFFRUGLQJ WR LWV FD SD Ekéichvantirnordpitg tekHdipzase in

,Q DGGLWLRQ WKH 5HHI tBeKPERSIGA/mékhbiey statBREORSGA

be resurveyed by volunteers more PDLQWDLQV VXFK LQWHJUDWL

IUHTXHQWO\ WKDQ WKH LOQLWLDOM\LREXWEORKQ IXUWKHU L

sites. If Reef Check surveys are EH PDGH DW WKH QDWLRQDO

UHSHDWHG DW TXDUWHUOPRQUWHARLYD®@N SWRHUBBPRHV QF

then act as an early warning systemfor GHVLJQHG DQG LPSOHPHQWH

major anthropogenic changes such as UHVXOWY LQWHJUDWHG LQWHR

EOHDFKLQJ RYHU¢{VKLQJ  GEWWHRSKLBWWKRRGTXDUWHU

and sedimentation. WKH SUHSDUDWLRQ RI UHJXC
VWDWXV UHSRUWY 7KLV ZRXO(
PDNHUV LQ WKHLU FRQVHUYDW

3(56*% VKRXOG DOVR IDFLOLWDWH WKH

FRRSHUDWLRQ RI UHJLRQDO VFLHQWLVWYV ZLWK
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APPENDIX 1

OHPEHUV RI WKH QDWLRQDO ¢ HOGKRUN WJHHIR R Q\DKCD
VXUYH\ WKHLU RI¢(FLDO DXWKRULWLHY DQG OHYHO
# | Country Name Authority State
PERSGA| Dr. Mohammed Koth 3(56*$% + WLRGLYHUVLUW\6FQBI®RW L F
Programme Diving Leader
1 Essam S. Khalil Sharm EI-Sheikh Protectorates (EEAA) Experiencgd
2 Mohamed A. Abdou | Sharm EI-Sheikh Protectorates (EEAA)  New panticipa
3 Said B. Al-Housiny Sharm EI-Sheikh Protectorates (EEAA)  New ppatit
4 Aly A. Badawy Nuweiba (EEAA) New participan
5 Egypt Emad H. Mohamed Dahab (EEAA) New participant
6 Tamer M. Attalla Hurghada Protectorates (EEAA) Experiencgd
7 Tamer K. Farghal Hurghada Protectorates (EEAA) Experienced
8 Beshoy M. Fahmy Hurghada Protectorates (EEAA) New particigant
9 Wael A. Hefny Hurghada Protectorates (EEAA) Experienced
10 Salim Y.S. Al- $TDED ODULQH 3DUN E&gerienced
Nawaiseh
11 Abdullah M.A. Al- $TDED ODULQH 6FLHQ FEpériema LR Q
Momani
12 Omer A.A. Al- $TDED ODULQH 6FLHQ FEpériema LR Q
Momani
Jordan
13 Atieh A.A. Al- $TDED ODULQH 3DUN Ne® @Eagicipant
Tarabeen
14 Rakad B.M. Al- $TDED ODULQH 3DUN Ne®% @pasicipant
Hweeti
15 Nasser H. Al- $TDED ODULQH 3DUN New@asicipant
Shamailah
16 Dr. Abdel-Mohsen A.| King Abdul-Aziz University-Jeddah Experienced
$0 6R¢DQ
17 Saudi Rabiea M. Khayat King Abdul-Aziz University-Jeddah New paptait
Arabia
18 Kamal K. Al-Dahory King Abdul-Aziz University-Jeddah Exparced
19 Yehia A. Falous King Abdul-Aziz University-Jeddah New papcit
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20 Aref A. Hamoud General Authority of the Marine Experienced
Science Research
21 Maeen L. Al-Swari General Authority of the Environmept New participant
Yemen Protection
22 Hesham S. Awadh General Authority of the Marine | New participant
Science Research
23 Zaher A. Al-Agwan PERSGA Experienced
24 Houssein Rirache Environment and Land Planning| Experienced
Department (MHUEAT)
25 Sayaka Matsumura Japan International Cooperationp New participant
Djibouti Agency (JICA)

26 Saied Djibouti Marine Force New participamt

27 Mohamed Djibouti Marine Force New participant

28 Moamer E. Aly Marine Science Faculty—Port Sudap New participant
University

29 Khalid A. Shakour Implementing Science Faculty—Poft New participant

Sudan

30 Khassan M. Ahmed Nile Oil Company Experienced

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

32 Ehab O. Abdulla Marine Science Faculty—Port Sudan Experienced
University

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

34 Yasser H. Ebrahim Marine Science Faculty—Port SudanNew participant

University
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APPENDIX 2

The data sheets for the different categories and indicpémies used during the current
VMYH\ DIWHU 5HHI &KHFN

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

Fish

Data recorded by:

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

Butterflyfish (Chaetodontidae)

Sweetlipis (Haemulidae)

Broomtail wrasse ( Cheilinus lunalatus )
Humphead wrasse ( Chellinus

undulatus )
Bumphead parrotfish ( Bolbometopon

muricatum )

Other parrotfish (Scaridae) only >20 cm

Snapper (Lutjanidae)

Moray eel (Muraenidae)

Grouper (Serranidae) sizes (cm) (count
ONLY >30cm): 0-20m 25-45m | 50-70m | 75-95m

30-40 cm

40-50 cm

50-60 cm

>60 cm

Total # grouper

Rare animals sighted (type/#)

Comments:
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Site Name: Country/Island:

Depth: T eam Leader:
Date: Time:
Data recorded by :
Invertebrates 0-20m | 25-45m | 50-70m | 75-95m

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

<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

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

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 €

Country/Island:

Depth:

Date:

TS/TL:

Data recorded by:

Time:

Substrate Code
HC hard coral

SC soft coral RKC re cently killed coral

NIA nutrient indicator algae SP sponge RC rock
RB rubble SD sand Sl silt/clay
OT other
(For first segment, if start point is 0 m, last point is 19.5 m)

SEGMENT 1 SEGMENT 2 SEGMENT 3 SEGMENT 4

0-195m 25-445m 50-69.5m 75-945m

0 10 25 35 50 60 75 85
0.5 10.5 255 355 50.5 60.5 75.5 85.5
1 11 26 36 51 61 76 86
15 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
35 13.5 28.5 385 535 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
55 155 30.5 40.5 55.5 65.5 80.5 90.5
6 16 31 41 56 66 81 91
6.5 16.5 315 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 18.5 335 43.5 58.5 68.5 83.5 93.5
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APPENDIX 3

Coordinates and names of the reefs and the sites surveyed.

City /
Island

P
=
c
=)
@]
@)

Site Name

Beach/Reef Name

Lat. (D-M-S)

Long. (D-M-S)

Nuweiba Ras Shetan| Castle Beach f 1 1 f 1 A
Dahab Island Dive Inn Beach f 1 n f 1
Sharm EI-| Ras Nosrani Melina Sinai f 1 il f 1 K
Sheikh
Sharm EI- Ras Anemone City Reef f 1 1 f 1 A
- Sheikh Mohamed
=
& | Hurghada Gotta Abu Gotta Abu Ramada f 1 il f 1 A
Ramada
Safaga Ras Abou | Ras Abou Soma Reef f 1 il f 1 B(
Soma
4 XV L H Warsa Wizr Mangrove Bay Beach f 1 L f 1 (
Marsa Marsa ODUVD 6KDTUDD 5HHI 1 "1 8
Alam 6KDTUDD
L .}
296 HUI ----mmmmm- (DVW RI 296HL|I 3URW MHW W\ f 919
Arkiyai | ------------ 5HHI RIl $UN\DL gVRLQJI L f 1 10
3 village
©
@
Port- Abou 5HHI RIl 3BRUW|6XGDIQ ¢ VK f 1 11
Sudan Hashish market
Suakin | ---emeeeeee- Reef off Suakin Port f 1 | f 1 1eQ
L .}
Maskali Light house Light house western f 1 1 f 1 13
Island reef
Maskali Canyon Light house northern f 1 | f 1 14
Island reef
E Moucha | Grand Recif | Tombant Nord (northerp  f 9 |l f 1 1%
8 Islands | (Great Reef) slope)
2
Seven
Brothers | Grande lle Japanese Garden f 1 1 f 1 16
Islands
Seven
Brothers ,OH GH |O Y (Ghiwese Garden f 1 il f 1 17
Islands
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City /
Island

No survey

>
=
c
=
o
O
8
IS
S
o)
n

Site Name

Beach/Reef Name

Lat. (D-M-S)

Long. (D-M-S)

TLTIDN Keemmmemme | e o f1 18
Island
Shalatem| ------------ [ s f1 f1 19
Island
Myyun | e | e f1 f1 2Q
Island
c
€| 6KDTUYDB-mmm | coomoeeee fo fo1 2)(
L coast
Sikha | eeeeeeeeee [ s f1 f1 22
Island
O0DFUR|TKB------- [ meemmmmeeeees f 1 f 1 23
Island
Socotra | Roosh-Halah| ~ ------------- fo f 1 24
Island

\

% e [— Dora f1 1 2%
ODTQP --reemeems [ memmemoeeeeees o1 f1 12

Duba | ----------- Cement Tabouk f 1 f 1 27

umm Lajj | - [ e fo f 1 28

‘:’:’ Mastura | = --m--mmmmeem | e f1 o 29
Jeddah Corniche | = =eeeeeemomeeees f1 f1 3Q
AlLith | om0 e fo1 1 3

Assir Hali | -oeeeeeeeeee f1 f1 32

Farasan

First Bay

$TDED

Jordan

Japanese Garden
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APPENDIX 4

'‘DWD FROOHFWHG IURP "MLERXWLDQ UHHI VLYV
*RRJOH LPDJHV VKRZLQJ WKH ORFDWLRQV RIVWKH VLWH)

*RRJOH LPDJH RI ODVNDOL ,vVODQG VKRZLQJ VRWHV RI /LJ
EHORZ WKH \HOORZ DUURZV LQGLFDWH XMK¥HHHBFW ORF

THE STATUS OF CORAL REEFS IN 67
THE RED SEA AND GULF OF ADEN9



*RRJOH LPDJH RI ORXFKD ,VODQG VKRZLQJ WKH DORIFDWLR
*UDQG 5HFLIt7RPEDQW 1RUG WKH \HOORIZRMURIRWKIDPGLF
transects Surveyed.

*RRJOH LPDJH RI WKH 6HYHQ % URWKHUV ,VODRWY WKH \I
location of the transects surveyed at the Japanese Garden Reef on the Greddng
(Grande lle).
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*RRJOH LPDJH RI WKH 6HYHQ %URWKHUV ,VODRWY WKH \}I
location of the transects surveyed at the Chinese Garden Reef on the Easteransl
(lle de I'Est).
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SHHI 3UR¢{(OHV IRU WKH 6LWHYV 6XUYH\HG LQ '"MLERXWL

Seven Brothers
Grand lle—Japanese Garden

Maskali Island—Light House

Maskali Island—Canyon

Seven Brothers
lle de 'Est—Chinese Garden

Moucha Island
*UDQG S5HFLI7RPEDQW 1RUG
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APPENDIX 5
'‘DWD FROOHFWHG IURP (J\SWLDQ UHHI VLWH\

*RRJOH LPDJHV VKRZLQJ WKH ORFDWLRQV RI WKH VLWH

*RRJOH LPDJH RI 1XZHLED (J\SW WKH \HOORR® RURZKHQGL
transects surveyed in front of Castle Resort beach, Ras Shitan reef site.

*RRJOH LPDJH RI 'DKDE (J\SW WKH \HOORZ @ RURNMNKHQGLFI
transects surveyed in front of Dive Inn beach, the island reef site.
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*RRJOH LPDJH RI 5DV 1RVUDQL 6KDUP (O 6 KHREDNWHYJ\SW
WKH H[DFW ORFDWLRQ RI WKH WUDQVHFWYV WOFKH\HG LQ

*RRJOH LPDJH RI 5DV ORKDPHG 6KDUP (O 6KHLMNXWHKHWASW
WKH H[DFW ORFDWLRQ RI WKH WUDQVHFWYV VXUYH\HG L
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*RRJOH LPDJH RI *RWWD $EX 5DPDGD VXEPHUJBRBZUHHI +X
DUURZ LQGLFDWHYV WKH H[DFW ORFDWLRQ RI WKH

*RRJOH LPDJH RI 5DV $EX 6RPD 6DIDJD (J\SW DWFRMH \HOOF
location of the transects surveyed.
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*RRJOH LPDJH RI ODUVD :L]JU 4XVLHU (J\SW WEKW \HOORZ
location of the transects surveyed in front of the Mangrove Bay Resort reef.

*RRJOH LPDJH RI ODUVD $ODP (J\SW WKH \HODR@Z RUURZ |
WKH WUDQVHFWY VXUYH\HG DW O0DUVD 6KDTUDTE
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SHHI 3UR¢({OHV IRU WKH 6LWHYV 6XUYH\HG LQ (J\SW

1XZHLED*=5DV 6KHWDAQ
6KDUP (O 6KHLNK+=5DV 1RVUDQL

Dahab—the island

6KDUP (O 6KHLNK+5DV ORKDPHG
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+XUJKDGD+*RWWD $EX 5DPAX&DHU+0DUVD :L]U

6DIDJD+5DV $EX 6RPD

ODUVD $ODP+0DUVD 6KDTUDD
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APPENDIX 6

'‘DWD FROOHFWHG IURP -RUGDQLDQ UHHI VLWHYV
*RRJOH LPDJHV VKRZLQJ WKH ORFDWLRQV RY WKH VLWH'

*RRJOH LPDJH RI WKH )LUVW %D\ UHHI VLWH RQDWKH/ $TDEL
WKH H[DFW ORFDWLRQ RI WKH WUDQVHFWYV VX

*RRJOH LPDJH RI WKH -DSDQHVH *DUGHQ UHHI R2WH RQ W]
LQGLFDWHYV WKH H[DFW ORFDWLRQ RI WKH WUDQ
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*RRJOH LPDJH RI WKH $TXDULXP UHHI VLWH RQ WKH $TD
LQGLFDWHYV WKH H[DFW ORFDWLRQ RI WKH WUDQ
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S5HHI 3UR¢{OHV IRU WKH 6LWHYV 6XUYH\HG LQ -RUGDAQ

First Bay Reef

Japanese Garden Reef

$TXDULXP 5HHI
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APPENDIX 7

'‘DWD FROOHFWHG IURP 6DXGL $UDELDQ 5HG 6HD UHHI VLW

*RRJOH LPDJHV VKRZLQJ WKH ORFDWLRQV RI WKEHDLWHYV \
reefs

*RRJOH LPDJH RI +DTO 'RUD VLWH RQ WKH .6% *XOIl RI $TD
LQGLFDWHYV WKH H[DFW ORFDWLRQ RI WKH WUDQ

*RRJOH LPDJH RI ODTQD VXUYH\HG VLWH DW WKH .6%$ *XOlI
DUURZ LQGLFDWHYV WKH H[DFW ORFDWLRQ RI WKH V
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*RRJOH LPDJH RI 'XED VLWH .6%$ QRUWKHUQ 5H®HWD UHHI
WKH H[DFW ORFDWLRQ RI WKH WUDQVHFWYV VX

*RRJOH LPDJH RI 8PP /DMM VLWH .6%$ QRUWKHUQ 5HG 6H|I
LQGLFDWHYVY WKH H[DFW ORFDWLRQ RI WKH WUDQ
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*RRJOH LPDJH RI ODVWXUD VLWH .6% QRUWKHUQ 5HG 6H
LQGLFDWHYVY WKH H[DFW ORFDWLRQ RI WKH WUDQ

*RRJOH LPDJH RI -HGGDK &RUQLFKH VLWH .6% FPRRQDWUDO 5
LQGLFDWHYV WKH H[DFW ORFDWLRQ RI WKH WUDQ
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*RRJOH LPDJH RI $O0 /LWK VLWH .6%$ FHQWUDO HG/6HD UH
WKH H[DFW ORFDWLRQ RI WKH WUDQVHFWYV VX

*RRJOH LPDJH RI +DOL VLWH .6%$ FHQWUDO 5HGV6WBHUHHI
HIDFW ORFDWLRQ RI WKH WUDQVHFWYV VXUYH
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*RRJOH LPDJH RI )DUDVDQ =IDI VLWH .6%$ VRXWRKHUQ 5HG
LQGLFDWHY WKH H[DFW ORFDWLRQ RI WKH WUDQ
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5HHI 3UR¢{OHV IRU WKH 6LWHYV 6XUYH\HG LQ 6DXGL $UDELD

+DTO 5HHI 8PP /IDMM 5HHI

ODTQD 5HHI Jeddah Corniche Reef

Duba Reef Mastura Reef
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Al Lith Reef

Hali Reef

Farasan-Zfaf Reef
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APPENDIX 8

'‘DWD FROOHFWHG IURP 6 XGDQHVH UHHI VLWHYV
*RRJOH LPDJHV VKRZLQJ WKH ORFDWLRQV RI WKH VLWH

*RRJOH LPDJH RI WKH 26HLI UHHI VLWH WKHRMLHRQOMRIZ DULU
the transects surveyed.

*RRJOH LPDJH RI WKH $UNL\DL UHHI VLWH WBRMWLRQORIZ DU
the transects surveyed.
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*RRJOH LPDJH RI WKH 3RUW 6XGDQ+$EX +DVKDWKHVHHI VL'
WKH H[DFW ORFDWLRQ RI WKH WUDQVHFWYV VX

*RRJOH LPDJH RI WKH 6XDNLQ UHHI VLWH WKHREGQRORZ DU
the transects surveyed.
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S5HHI 3UR¢{OHV IRU WKH 6LWHYV 6XUYH\HG LQ 6XGDQ

O'Seif Reef

Port Sudan—Abu Hashish Reef

Arkiyai Reef

Suakin Reef
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APPENDIX 9

'‘DWD FROOHFWHG IURP <HPHQL UHHI VLWHYV
*RRJOH LPDJHV VKRZLQJ WKH ORFDWLRQV RI WKH VLWEF

*RRJOH LPDJH RI 7LTIDVK ,vVODQG WKH \HOOREZWHKIHURZ LQ
transects surveyed.

*RRJOH LPDJH RI 6KDODWHP ,VODQG WKH \HGROQRREI DVWKIR Z L
transects surveyed.
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*RRJOH LPDJH RI 0\ \XQ ,vODQG WKH \HOORZ DUWKHRZ LQGLI
transects surveyed.

*RRJOH LPDJH RI WKH 6KDTUDD FRDVW WKH LHQORIZ DUUR
the transects surveyed.
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*RRJOH LPDJH RI 6LNKD ,vODQG WKH \HOORZ2 WHKHRZ LQG
transects Surveyed.

*RRJOH LPDJH RI ODFURTKD ,VODQG WKH \RQ ®RRAVEKBURZ |
transects surveyed.
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Google image of the Socotra Archipelago; the yellow arrow indicates thelesation of
the transects surveyed.
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SHHI 3UR¢{OHV IRU WKH 6LWHV 6XUYH\HG LQ <HPHQ

7LTIDVK ,VODQG 5HHI

6KDODWHP ,vODQG 5HHI Sikha Island Reef

Myyun Island ODFURTKD ,VODQG 5HHI

6KDTUDD &RDVW

Socotra, Roosh—Halal Reef
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APPENDIX 10
7KH GDWD FROOHFWHG IURP WKH GLITHUHQW FRXQWULHV RI W

7TKH PHDQ DEXQGDQFHV “6' RI ¢VK DQG LQYHUWHEUD))
@jibouti CEg ypt Qordan
) @)

Fish (abundance)

BXWWHUA\,VIBO8 23§ 623 069 688 124 8p2 036 447 155 B94 086

Haemulidae 481 097 0.64 0pD7 000 @O0 109 003 [0.34 |0.0468|3.1.79
Broomtail wrasse 016 022 084 018 038 029 059 1[0.08 |0.9427/0.0.3y 0.09
Grouper 054 02p 075 035 0p5 012 103 020 p.78 |0.40 |0.4B11
Humphead wrasse 015 0p3 024 (@O7 0.00 p.OO (000 [0.00 | 016 | 0.040| 00.15

WXPSKHDG SDUOMRWAHOYK 010 003 0745 024 0310 002 Q400 0.00 p.0O 0.00
SBDUURW¢{VK| 151 028 213 035 125 085 24 037 200 018 3875 141
Snapper 2464 2447 801 454 000 Q00 28.02 1381 |0.88 |@®OK9 2.32
Moray eel 010 00O 010 0.3 0p8 000 000 0.00 006 [0.00 |[0.2129

@) (@)
*URXSHU = VL{H FQDVVT

FP o ©
30-40 cm 026/ 025 055 016 025 012 084 0413 044 035 03@20
40-50 cm 017| 012 012 013 000 000 0f4 005 016 0.04 0.105 0
50-60 cm 007| 001 008 007 000 000 005 003 000 Q00 0.004 0
>60 cm 004| 006 00d 000 000 000 000 0p0 019 d09 0.072 0.0

Invertebrates

(abundance)

Banded coral shrimp  0.1€ 003 002 002 Of1 O0}41 (@O0 0.00 p.O®O 00.10| 0.15
Diadema 0.04| 0.06 020 016 38.83 530 1412 1370 109 0.22891 150
Pencil urchin 0.07| 001 116 141 021 018 0.0 0Jjo0O 103 0.6800 | 0.00
Collector urchin 0.24) 010 054 07p 025 012 0pO o000 Q00000 0.00| 0.00
Sea cucumber 0.84 093 008 006 1p7 000 (092 024 P13 [0.088 |32.30
Crown-of-thorns 0.22| 0.04 0.00 oO00Op 000 o000 o048 0j26 (@Q5813| 115| 0.78
Giant clam 104| 077, 293 155 07 071 385 292 325 0.88 0.0203
Triton 0.03| 0.04| 000/ 000 000 O0.0p 000 0.00 o0.p6 0j00 Q003040
Lobster 0.07| 001 009 0.00 oO0OPp 0.00 000 OpO o000 @00 0.1318 O.

o
*LDQW FODP #fVLI]H

FODVV FP o ©

<10 cm 0.06| 009 13 08 033 035 189 1p1 200 071 0.000 0.0
10-20 cm 078 066 113 030 029 029 1Bl 105 081 035 0.003 0
20-30 cm 0.20f 019, 0.27 038 004 006 O0p1 0557 019 027 0.000 O
30-40 cm 0.00| 0.000 000 00p o0.04 006 009 003 000 0.00 0.000 O
40-50 cm 0.00| 0.000 003 004 004 006 004 006 022 022 0.000 0
>50 cm 0.00f 0.00, 014 002 0O0OPp 000 000 O0OpO 003 Q04 0000 0.0
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,PSDFWYV

$YHUDJHV

Biibouti

&g ypt

“6I

R
gJordan

LPSDFW OHYHOV DQG VXEVWUD
Sudan

OKSA
(@)
I
o

©

o~H
@]
I
o

PHQ

©

Coraldamage) ) | (09| 033 012 029 020 015 002 141 040 044 0.20
Boat/Anchor
Coraldamaged a | 512| 000| 000 004 006 007 010 000 000 000 000
Dynamite
8?;g'rdamage: 029 | 006| 067 011 092 024 08 0P5 088 000 025 0.29
:g’t‘:h: Fish 000 | 000| 005/ 007 000 000 O0O0L 002 0Bl 035 023 003
Trash: Genera|l 004 006 00D 000 008 000 040 002 0440 [0000]| 0.00
Bleach
" Disease PHDQ PHDQ PHDOQ PHDOQ PHDQ PHDOQ
Bleaching
(% of coral 0.09 0.00 0.46 0.04 4.78 1.44
population)

i 0,
Bleaching (% | ) 4 0.00 0.17 1.32 10.47 0.16
of colony)
Coral disease
(% of coral 0.00 0.24 0.08 0.46 0.0( 0.0D
affected)
Living
Substrate
&RYHU
Hard coral 3370 12.80 4147 4.88 2458 442 3314 116 32.6@1 |238.92| 878
Soft coral 9079| 324 973 70p 260 143 290l16 637 1352 D.F|571 1.69
Nutrient 0.00 | 0.00| 000/ 000 009 000 742 001 000 000 000 0.00
indicator algae|
Sponge 174| 13¢ 003 0d7 o078 074 086 d84 0oo D00 D73 0
Other 1299 11971 1371 16p 00b o0do 000 oloo o023 011 250 088
Non-living
Substrate
&RYHU
Recently killed o
coral 010 | 015| 000/ 000 36§ 138 000 000 117 033 016 022
Rock 26.22| 416| 3699 768 3615 575 1049 246 2781 4.8615434.10
Rubble 8.33| 029 361 186 563 206 0do 00 1266 331 1p.566 1
sand 6.88 795 679 578 2667 1582 1893 190 1195 [3.43 B@sO
Silt/Clay 0.00| 0.00| 000 000 000 o00p o0do obo 0po dooo0d 0.00
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APPENDIX 11
7KH GDWD FROOHFWHG IURP WKH GLITHUHQW FRXQWULHV RI

7KH PHDQ DEXQGDQFHV “6' RI ¢VK DQG LQYHUWHEUD
[() means no data collected]

Fish Djibouti Eg ypt Jordan KSA Sudan <HPHQ
(abundance) PHDQ 6'* PHDQ 6'* PHDQ 6'* PHDQ 6'* PHDQ 6'*
%BXWWHUA\&O8K 215| 7.04| 3.5 - -| 339 005 532 2p9 875 424
Haemulidae 1.90| 391 032 15 - - 111 008 009 017 7R5 961
Broomeal 0.00 | 000| 036 061 -| ~-| 057 042 o002 0p8 015 022
Grouper 0.80| 057/ 079 098 - -/ 136 008 050 056 040 038
x?argzzead 053 | 057| 006/ 018 - -| 013 018 005 010 040 000
Bumphead i _ i i _ ) i _ i i i i
SDUURW VK

BDUURW VK40 | 142| 2.07| 1.58 - -| 387 374 25 146 185 1.11
Snhapper 1659 1595 1.20 370 - {6279 8412 045 0.53 1362H0.44
Moray eel 0.25| 035 032 099 - -l 0141 003 005 040 0p0  0.00
*URXSHU # .

Ry FPPY—HB 6 6 PHDQ 6 PHDQ 6

30-40 cm - - - - - - - - - - - -
40-50 cm - - - - - - - - - - - -
50-60 cm - - - - - - - - - - - -

>60 cm - - - - - - - - - - - -
iEletiae 6'“ PHDQ 6'“ PHDQ 6'“ PHDQ 6'¢

(@bundance)

Sﬁr?,‘i'ﬁ,"' coral | 553 | 103| 000 009 - -| 013 o005 o014 0B8 0Q0 0.00
Diadema 553 701 093 171 - - 1095 13j70 0p9 Q.23 4115 68.20
Pencil urchin 9.48| 20.08 008 018 - 4 020 019 0p0 000 0/20.450
Collector urchin - - - - - - - - - - - -
Seacucumber | 074 074 018 055 - L 0.60 072 000 0.00 4251 77
Crown-of-thorng 0.95| 1.06 0.00 0.00 - 4 01 004 06 026 003 067
Giant clam 255 179 215 207 - - 140 179 148 1093 040  0.22
Triton 073 | 197| 0.01| 0.01 - -/ 001 o002 002 0p8 015 034
Lobster 0.00| 0.00| 003 008 - -l 005 0407 000 00 000 0.0
<10 cm - - - - - - - - - - - -

10-20 cm - - - - - - - - - - - -
20-30 cm - - - - - - - - - - - -
30-40 cm - - - - - - - - - - - -
40-50 cm - - - - - - - - - - - -

>50 cm - - - - - - - - - - - -
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$YHUDJHV

“6'

R

LPSDFW OHYHOV DQG VXEVWUD

[() means no data collected]

ST Djibouti Eg ypt Jordan KSA Sudan <HPHQ

’ PHDQ 6'“ PHDQ 6'“ PHDQ 6'* PHDQ 6'‘* PHDQ 6
Coraldamage: | o0 | 40| 000 00d - | 112 o014 o064 067 083 053
Boat/Anchor
Coraldamage: | 5 | g00| 000 000 - -| 000 000 000 000 000 000
Dynamite
Coraldamage: | (o6 | g32| 017 039 - -| o067 015 084 067 O0F0 080
Other
Trash: Fishnets | 000 00p 000 0.00 080 o0[309 000 Q.00 0.000 O
Trash: General 035 046 059 076 - 063 0l2 023 0433 0.051 0
Bleach — Disease P HD Q PHDQ PHDQ PHDQ PHDQ PHDQ

i 0,
Bleaching (% of | 44 0.12 - 0.00 0.04 1.70
coral population)

i 0,
Bleaching (% of | , 0.05 ] 0.02 0.0 8.80
colony)
Coral disease (%) ) 0.00 ; 0.00 0.14 0.00
of coral affected)

Living Substrate

Ry U PHDQ 6'* PHDQ PHDQ 6'* PHDQ 6
Hard coral 3583 1731 32.8B 1590 2208 956 2806 451 36.08401547.01] 22.64
Soft coral 087| 175 1250 887 1711 18570 806 8l05 10.693 8.8.00 | 0.00
:Igt;f”t indicator) o3 | 32| 149| 387 0068 014 480 450 289 731 100 095
Sponge 128 227 010 038 od1 o017 155 o092 187 355 D.2%6 O.
Other 479| 412 031 054 078 058 363 508 131 223 500 545
Non-living

Substrate Cover PHDQ 6'“ 6'"

S:f;”t'y kiled | 195 | 187| 260 4024 056 04 009 003 O0F0 149 063 140
Rock 2069| 11.87 36.4p 1141 2411 549 3340 461 3441 Bz813| 987
Rubble 1396| 1175 478 630 528 196 10779 2]32 683 517 513968
sand 552| 616 892 1116 2061 1148 768 7|22 415 589 [B7H2 8.
Silt/Clay 125| 171| o0ool o0od o011 o01f 193 096 0p0 0/0000d. 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 Surve

Nuweiba (Ras Shetan — Castle Beach)y | = ---mem- n®o
Dahab (Island — Dive Inn Beach) Done Done
1DET *KDUJDQD Done |  -mmemeeee-
Ras Nosrani (Melina Sinai) | —mmmeeeee- De
Ras Nosrani (Ras Gamila) Done | = —oecmeeee
Ras Nosrani (Ras Bob) Done |  —eemeeee
Ras Mohamed (Visitor Centre) Done | = -oeemmee-

Egypt Ras Mohamed (Marsa Berika) Done | = oo
Ras Mohamed (Anemone City) Done Done
Hurghada (Fanader) Done |  eeeeeeeee-
Hurghada (Gotta Abu Ramada) Done Done
Safaga (Ras Abou Soma) Done Done
Hamrawin Done | = —ceeeeee
4XVLHU O0DUVD :LJU + ODQJURYH % Mord HD|F K Done
oObuvD $ODP ODUVD 6KDTUDD Done Done
296HLI (DVWHUQ RI 296HLI 3URW MHW-W\ Done
SUNL\DL 5HHI RII $UN\DL ¢(VKLQ ¥t6-6-DJH Done
Wingate SSE Done |  —-emmmeee-
Sanganeb SSW Done | = —--eemee-

Sudan Sanganeb NNE Done |  ----meeee-
BRUW 6XGDQ $ERX +DVKLVK = 5HH[__B_I_!__sRUWDGO%(eGDQ ¢ VK
market)
Tawartit (Nemrose wreck) Done | = —eemmmeeee
Suakin (Reef off Suakin Port) Done Done
Tala Tala Saghir (South) Done | = eeeeeeee-
Maskali Island (Light House western reef) Done Done
Maskali Island (Canyon) | e Done
Moucha Islands (Grand Recif — Tombant Nord) Done Done
Moucha Island (South) Done |  —eeeeeeee

Diibouti Tadjoura Bay (Sable Blanc — Adali west) Done | ---mmmeee-
Tadjoura Bay (Sable Blanc — Ras Ali east) Done | = ----------
Tadjoura Bay (Trois Plages east) mo | -
Tadjoura Bay (Trois Plages west) mo | -
Seven Brothers Islands (Grande lle — Japanese Garden) —  ------ ne Do
6HYHQ %YURWKHUV ,VODQGV ,0OH GH--O%(VWV +DoieLQHVH *DUGHC

Somalia | No arvey was conducted m
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Country

Yemen

City / Island / Shore 2002 Survey 2008 Surve
7LTIDVK ,VvODQG Done Done
Jabal Makasar (Six Foot Rocks) Done | = —coommeeo
Kamaran Island Done |  --mmeee-
=XTDU ,VODQG 1: $0 6KHLNK )DLDQDone |  ---------
=XTDU ,VODQG 6: Done |  cceemeee-
ShalatemIsland | e Done
Myyunlisland | e Done
6KDTUDD FRDVW | e Done
Sikhalsland [ e Done
ODFURTKD ,vODQG | e Done
Socotra Island (RooshHalah) [ = —coooeee- o

KSA

Jordan

+DTO 'RUD | e Done
obTQD | e Done
Duba (Cement Tabouk) | —emeeeee- De
Al-Wajh (Marsa Zaam) Done |  ceemmeeee
Al-Wajh (Raikha Island) Done | = e
Al-Wajh (Marduna Island) Done | = cemmmemeee
Al-Wajh (Sheikh Mirbat Island) Done |  —mmmmeee-
Al-Wajh (Umm Rumda Island) Done | = —ceemeeeeo
UnmlLajj ] e Done
Mastura e Done
Jeddah (Gruglg Tower) Done |  —eemmeeee-
-HGGDK $0 .KDUT Done |  cceemeee-
Jeddah (Bayatha) Done | = —eeeemeee-
Jeddah (Big Patch Reef) Done | = -
Jeddah (Corniche) Done Done
AlLith Done
Assir(Hal) | e Done
Farasan Islands (Oshka Island) Done | = e
)DUDVDQ ,VvODQGV $0 %DTOD 3DbWFDongHH|}  ----------
Farasan Islands (Mashkoor Island) Done | = -oommmeee-
Farasan Islands (Duraka Island) Done | = —oomeeee-
Farasan Islands (Rakda Island) Done | = e
Farasan Islands (Murba Island) Done | = —commeeee-
Farasan Islands (Zfaf) | eeeemeeee- De
Farasan Islands (Sumeer Island) Done| = ccemeeeee
Farasan Islands (Ramin Island) Done | = -coomee
$TDED )LUVW %D\ Done Done
$TDED -DSDQHVH *DUGHQ Done Done
$TDED $TXDULXP Done Done
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