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There are currently three ways to keep you up to date on RCUK news and events:

1. RCUK listserver - details of how to join can be found at:

www.jiscmail.ac.uk/lists/iyor-uk.html
2. RCUK website (www.rcuk.org.uk)

3. Any specific inquiries can be directed towards:  rcuk@zsl.org
RCUK would like to thank Chocolaterie Guylian, for their delicious product donations. 

The Organising Committee would especially like to thank and recognise the following individuals for their valuable contribution to the success of the RCUK 2006 meeting:

Terri Young International Coral Reef Action Network

Rachel Jones Zoological Society of London

Caroline Walsh Access to Marine Conservation for All International
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Presented by

REEF CONSERVATION UK

RCUK (Reef Conservation UK)

Dedicated to the Conservation and Awareness of Coral Reefs

Welcome to the RCUK (Reef Conservation UK)

Meeting 2006

Welcome to the 9th RCUK Meeting at the London Zoo.  Once again we are pleased to have been able to assemble what we think you will agree is a very interesting programme.  This meeting continues to illustrate the impressive array of coral reef interests and activities here in the UK.

The RCUK Committee has managed to organise this meeting every year through the voluntary efforts of many people and organisations, most of which are listed in the inside cover of this abstract booklet.  However, RCUK relies on your continued support and participation to ensure that it maintains an active role in the UK in promoting coral reef conservation.  There are many ways that you can contribute to RCUK throughout the year and we are happy to take you on board. Drop us a line (rcuk@zsl.org) if you are interested.

The RCUK Committee would like to recognise and thank DEFRA for their kind and generous support for this year’s meeting.  Although DEFRA are now past hosts of the ICRI Secretariat they continue to represent the UK at this important international coral reef forum, and we encourage you to keep them informed of coral reef activities which are being undertaken by the UK community.

We hope that you will find this day interesting and fruitful.  If there is anything you think we can improve on, do let one of us know at rcuk@zsl.org.   

We thank all of you for making this meeting and RCUK a continued success.

RCUK Committee

9th December 2006
Programme

	Time
	Title
	Authors

	8.30 - 9.00
	Registration and Coffee
	

	9.00 - 9.10
	Introduction
	K. Teleki

	
	Session 1: Zooxanthellae / Reef recovery
	Chair: K. Teleki

	9.15 – 9.30
	Zooxanthellae diversity in the Ningaloo Reef tract, Western Australia
	J. P. Carlin, S. Humphries,  J. Crabbe  & F. Mazet

	9.30 - 9.45
	Facing the music by singing the blues: pigmentation response of Acropora millepora
	C. Palmer & B. Willis



	9.45 - 10.00
	How flexible is coral photoacclimation?
	S.J. Hennige, D.J. Suggett, M. Warner & D.J. Smith

	10.00 - 10.15
	Modelling the light environment of coral reefs
	J. Hedley

	10.15 – 10.30
	Beyond trophic cascades: marine reserve facilitates coral recruitment
	P.J. Mumby, A.R. Harborne, J. Williams, C.V. Kappel, D.R. Brumbaugh, F. Micheli, K.E. Holmes & C.P. Dahlgren

	10.30 – 10.45
	Bouncebackability of the reefs of the Ras Mohammed National Park, Egypt
	S. McMellor & D.J. Smith

	10.45 - 11.15
	Coffee
	

	
	Session 2: Species’ biology
	Chair: E. Wood

	11.15 - 11.30
	Mangroves and reefs alter not only the magnitude and richness but also the trophic structure of seagrass bed fish assemblages in Indonesia
	R.K.F. Unsworth, P. Salinas, S. Garrard, J.J. Bell & D.J. Smith

	11.30 – 11.45
	Sexual versus asexual reproduction in an ecosystem engineer: the massive coral Montastraea annularis
	N.L. Foster, L.B. Baums, P.J. Mumby, C.L. Agudelo & J.A. Sanchez

	11.45 - 12.00
	Resource partitioning and behavioural plasticity of Acanthuridae species on coral reefs in the Wakatobi National Park, Indonesia
	D.A. Exton & D.J. Smith

	12.00 - 12.15
	An investigation into the relationship between macro algae, "black band" disease and coral reef community dynamics: Interim findings
	J.P. Shrives & M.R. Speight

	12.15 – 12.30
	Modelling macroalgal patch dynamics: a Bayesian belief network approach
	H. Renken & P.J. Mumby

	12.30 - 14.00
	Lunch
	

	
	Session 3: Reef management
	Chair: S. Harding

	14.00 - 14.15
	A reef fishery under stress: results of five years monitoring of the large seine net fishery of Rodrigues Island, Indian Ocean
	A. Edwards, E. Hardman & J. Raffin

	14.15 - 14.30
	Developing a community based marine management strategy through socio-economic research
	P.M. Cowling & H.L. Markham

	14.30 - 14.45
	Human dimensions of coastal and marine resource management - a socio-economic assessment of three remote fishing communities in SW Madagascar
	M. Epps, G. Andriamalala & D. Raberinary

	14.45 - 15.00
	Socio-economic and ecological indicators for analysing the success of the Cayos Cochinos Marine Protected Area (CCMPA) objective for fisheries management
	N. Bown, S. Stead, T. Gray, T. Coles & E. Ritchie

	15.00 – 15.15
	Developing a sustainable ecotourism strategy for Mohéli, Union of the Comoros
	J. Nice, Z. Moindjié & P. Davis

	15.15 – 15.30
	A comparison of the financial value of coral reefs and alternative income sources within the Kaledupa sub-region of the Wakatobi Marine National Park, Indonesia
	L.C. Cullen, D.J. Smith & J.N. Pretty

	15.30 - 16.00
	Coffee
	

	
	Session 4: Reef management and assessment
	Chair: A. Harborne

	16.00 – 16.15
	Establishing experimental no-take zones to promote a sustainable fishery for Octopus cyanea in South West Madagascar
	F. Humber, A. Harris, D. Rabinery & M. Nadon 

	16.15 – 16.30
	The importance of mangrove-reef connectivity when designing networks of marine reserves. A case study: the Belize Barrier Reef
	H.J. Edwards, I. Elliott & P.J. Mumby

	16.30 - 16.45
	Image segmentation, classification and use of Geographical Information Systems to conduct a reefscape ecology assessment of Alphonse Atoll, Seychelles
	S. Hamylton

	16.45 - 17.00
	Assessment of coral reefs of the Farasan Islands Marine Park, Saudi Arabia, south-central Red Sea
	A.B. Hagan, P. Renaud, R. Buckley, B. Stobart, M. Callow, B. Riegl, S. Purkis, H. Ripley, K. Al-Shaikh, H. Al-Yami, A. Al-Mansi, A. Sambas & A. Alsuhaibany

	17.00 - 17.15
	A comprehensive biological assessment of Diego Suarez Bay, northern Madagascar
	H.L. Markham & N.K. Browne

	17.15 - 17.30
	The Bay of Diego Suarez – An assessment of fish biomass and distribution
	M.A. Priest & S.J. Higgs

	
	Discussion and Conclusions
	

	17.30 
	Reception
	


INTERNATIONAL CORAL REEF INITIATIVE (ICRI)

The International Coral Reef Initiative is a voluntary partnership founded in 1994 of countries, international environmental and development agencies, scientific associations, the private sector and NGOs that are linked by a global Secretariat, run and funded by the government of one country but often with assistance of others.

It seeks to help implement the recommendations on oceans of the Rio Earth Summit (Chapter 17 of “Agenda 21”) and other international Conventions and agreements, to stop and reverse the global degradation of coral reefs and related ecosystems.  ICRI, working with and through its sister networks, sets out to mobilise governments and a wide range of other stakeholders in an effort to improve international co-operation, management practices, increase capacity and political support, and share information on the health of these ecosystems.

The Johannesburg Plan of Action agreed at the World Summit on Sustainable Development (WSSD), in September 2002, gives us a clear mandate to further raise awareness of the importance of coral reefs and press for action to better protect and manage them.  There are a range of WSSD commitments that ICRI can help to implement, in addition to those set out in its own Call for Action:

· Well-managed marine protected areas.

· Integrated coastal zone management.

· Sustainable livelihoods, including fishing and tourism.

· Development and application of the ecosystem approach.

· Better oceans governance.
Since July 2005, Japan has been co-chairing ICRI with the Republic of Palau, in conjunction with the UNEP World Conservation Monitoring Centre, and will continue to do so until June 2007.  After June 2007 the governments of Mexico and the United States will assume the co-chairing of ICRI.

For more information please contact icri@unep-wcmc.org or you can find out more about ICRI at:  www.icrifroum.org  

THIRD INTERNATIONAL TROPICAL MARINE ECOSYSTEMS MANAGEMENT SYMPOSIUM (ITMEMS3)

ITMEMS3 was attended by 324 participants from 45 countries with a variety of backgrounds varying from managers, scientists, private sector, NGOs, and funding agencies. The objective of this meeting was to share and discuss lessons learned and progress made since the last ITMEMS meeting in the effort to implement the ICRI Framework for Action, which strives to preserve coral reefs and their related ecosystems. 49 workshops were conducted that considered 13 priority themes:

· Building Resilience into Coral Reef Management

· Disaster Management and Restoration

· Enforcement and Investigation

· Fisheries and Aquaculture

· Human Impacts

· Information and Knowledge Management

· Modelling and Decision Support

· Communication, Education and Awareness

· Integrated and Participatory Strategies

· Sustainable Tourism

· Economic Valuation and Incentives in Marine Natural Resources Management

· Partnerships and Strategic Alliances

· Sustainable Financing

The outcomes of each workshop and theme produced a set of recommendations that were presented at the ICRI General meeting, held consecutively with ITMEMS in order to facilitate the movement of needs on the ground to discussion at the policy level. The recommendations were taken and turned into workable actions, assigning time frames and organisations for implementation. These will be reviewed at the next ICRI general meeting and the developments reported on a regular basis to ensure a continuation of the ITMEMS3 momentum. 

ITMEMS3 also brought together Local Government Leaders (LGL) from five countries and produced the Cozumel Declaration. The LGL and ITMEMS participants also convened in an open floor discussion facilitating communication and information exchange at all levels. 
An additional event brought together participants in a speed, peer to peer networking session that was found to be both a fun and effective way to make new contacts. One important outcome in the proceedings will be a photographic directory of all participants to help maintain these relationships and facilitate further networking opportunities. The four immediate outcomes of ITMEMS3 were:

· ITMEMS3 Action Statement.

· ITMEMS3 Regional Caucus Statement.

· ITMEMS3 Cozumel Declaration – Local Government Leader’s Statement.

· ITMEMS3 Statement on Coral Reefs and Climate Change.

A separate statement on Climate Change in relation to tropical marine ecosystems was drafted and adopted by the symposium in order to reflect the over-arching threat and imperative for action and effective management. This has been attached. We urge you to review these outcomes of the meeting in full by downloading the above statements at www.itmems.org
ITMEMS3 STATEMENT ON CORAL REEFS AND 

CLIMATE CHANGE

There is no longer any doubt that the earth’s climate is changing, causing rapidly warming seas and ocean acidification.  Warming seas are causing increased mass coral bleaching and mortality, with little evidence that corals and their symbionts can evolve fast enough to keep pace.   In addition to these impacts, there is now strong evidence that acidifying seas are reducing calcification rates. Other consequences, such as rapid sea level rise and increased frequency and intensity of tropical storms, and impacts on other organisms and ecosystems, further emphasize the urgent need to limit the rate and extent of global climate change. 
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Projected changes in temperature and ocean acidity pose significant problems for reef-building corals.  As reef-building corals build the habitat and ecosystem in which many tens of thousands of organisms live, these changes in global climate are causing major changes to the biodiversity of the ocean.  Because coral reefs directly support at least 100 million people and multi-billion dollar industries, like tourism and fisheries, these impacts will cause significant socio-economic impacts and threaten food security in developing nations.

Two strategies must be implemented to mitigate the impacts of climate change to coral reefs.  The first is to limit climate change. The second is to build the resilience of tropical marine ecosystems and communities to maximize their ability to resist and recover from impacts such as mass coral bleaching. Within this context our ability to effectively reduce other stressors will determine the future of coral reefs. 

The actions required to support reef resilience to climate change are:

1. Limit climate change to ensure that further increases in sea temperature are limited to 2oC above pre-industrial levels and ocean carbonate ion concentrations do not fall below 200 µmol. kg-1.
2. Recognise that mass coral bleaching will have similar social and economic consequences as other environmental disasters such as oil spills and droughts and will require similar responses.

3. Facilitate and finance actions to increase resilience of coral reef social-ecological systems, particularly through marine management area networks comprising adequate areas of coral reefs and associated habitats in non-extraction zones, protection of water quality and herbivore populations, and adaptive governance.

4. Facilitate and finance assessments of risk and vulnerability of coral reefs to climate change. 

5. Facilitate and finance the development and implementation of coral bleaching response programs, including contingency funding.

6. Create incentives for development of partnerships for adaptation.

7. Increase investments in targeted messages to accelerate adaptation to climate change.

8. Invest in village-to-global education and communication for climate adaptation that will integrate traditional and scientific knowledge into implementation of adaptation strategies for coral reefs around the world.
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Oral

Presentations
Abstracts

Abstracts for oral presentation are arranged in alphabetical order of first authors.

Abstracts were printed as they were received and have not been edited for content. Reformatting was only carried out to ensure uniformity. The responsibility of the content of each abstract rests solely with their authors.

SOCIO-ECONOMIC AND ECOLOGICAL INDICATORS FOR ANALYSING THE SUCCESS OF THE CAYOS COCHINOS MARINE PROTECTED AREA (CCMPA)

OBJECTIVE FOR FISHERIES MANAGEMENT

N. BOWN1, S. STEAD2, T. GRAY1, T. COLES3 AND E. RITCHIE1

1School of Geography, Politics and Sociology, Newcastle University 

2School of Marine Science and Technology, Newcastle University

3Operation Wallacea

This paper evaluates the impact of the Cayos Cochinos Marine Protected Area (CCMPA) as a fisheries management tool using socio-economic and ecological indicators. Local knowledge of shellfish abundance and perceptions of the state of marine resources was determined to address the dearth of information – no stock assessment or ecological data has been collected since 1998.

Throughout July and August 2006, economic (sources of income, changes in income) and social (local support for management plan, perceptions of shellfish stocks, views on Honduran Coral Reef Foundation) variables were measured in four communities outside, and two communities within, the CCMPA. Stakeholders (artisanal fishers, heads of households and heads of Patronato; n = 181) were interviewed face-to-face using questionnaires, semi-structured interviews and workshops. 

Support for the management plan, including fisheries regulations as a mechanism to enable lobster (Panulirus argus) and conch (Strombus gigas) stock recovery, was highest in those communities outside the MPA area (62%) compared to those within it (5%). Understanding the social and economic dimensions for support towards the MPA will be explained in the presentation using a mix of qualitative and quantitative data.

Given there has been no ecological monitoring/assessment of the abundance and distribution of lobster and conch since 1998, six years before the fishing restrictions were imposed as part of the CCMPA, this three year project addresses the obvious gap in information needed to devise meaningful fisheries management. The purpose of conducting the social-economic component of the study prior to the ecological surveys (underwater visual census surveys are planned for 2007) is to raise awareness of the need to understand economic, social and environmental aspects of the CCMPA, ascertain the best sites and communities for more detailed socio-economic and ecological surveys, determine a socio-economic baseline along with local knowledge of shellfisheries to evaluate current performance of the CCMPA as a tool for conserving stocks and the environment. 

ZOOXANTHELLAE DIVERSITY IN THE NINGALOO REEF TRACT,

WESTERN AUSTRALIA

J.P. CARLIN1, S. HUMPHRIES2, J. CRABBE AND F. MAZET1
1University of Reading, Whiteknights, PO Box 228, Reading, Berkshire, RG6 6AJ

2University of Sheffield, Western Bank, Sheffield S102TN, UK

3University of Bedfordshire, Park Square, Luton, LU1 3JU

Unicellular algae (commonly called Zooxanthellae) live symbiotically within coral polyp tissues and are of critical importance when it comes to the understanding of past evolution, present distribution and future fates of the coral reef ecosystems. Zooxanthellae are a genetically diverse group that have been classified into 8 different clades (A-H), which are thought to have different acclimatory capacities.

Coral bleaching is a common stress response characterised by the loss of zooxanthellae, and can result in mass coral mortality. However, according to the “adaptive bleaching” hypothesis, bleaching may enable corals to adopt different classes of zooxanthellae, better suited for a new environment. This would occur by ‘symbiont switching’ (a new clade from exogenous sources) or ‘symbiont shuffling’ (host contains multiple clades and a shift in dominance occurs).

We recently performed a survey of the Ningaloo reef tract, Western Australia, and analysed the zooxanthellae distribution in 110 samples, collected from 7 species of Acropora. We decided to improve the current methods of DNA analysis and our results indicated that, contrary to other reports, most hosts contain multiple zooxanthellae clades.

We will discuss whether these results indicate that the Ningaloo reef is unique in terms of ability of coral species to host multiple clades of zooxanthellae, whether the corals are in a transitional state due to some environmental factors, or that previous analyses lacked the necessary sensitivity.

DEVELOPING A COMMUNITY BASED MARINE MANAGEMENT STRATEGY THROUGH SOCIO-ECONOMIC RESEARCH

P.M. COWLING AND H.L. MARKHAM

Society for Environmental Exploration / Frontier, 50 – 52 Rivington Street, London 

EC2A 3QP

It has been well established that the parameters influencing the development, management and performance of marine protected areas; are cultural and social aspects, closely linked to their economic and political consequences. These factors influence a region above and beyond any documented biological and physical parameters and thus they must take precedence in the establishment of a successful management strategy.

Frontier-Madagascar have designed and implemented a socio-economic status assessment for the region of Diego Suarez Bay over the preceding 6 months period, in order to attain the appropriate information to develop a suitable management strategy. Early community involvement has allowed an informal determination of major issues and established key stakeholders at the local level. The assessment has involved a series of environmental education workshops involving individuals whose economic and political interests relate directly to and are dependant on effective coastal and marine management. Local interviews have enabled small scale studies within the villages with a number of distinct objectives; analysis of local marine resource use patterns with respect to physical and environmental factors, as well as local values and beliefs referred to in the region as ‘fadys’ or ‘taboos’, the perceptions of seafood availability and temporal harvests, material style of life within the villages, the quality of human health and the occupational structure and income distribution within each village. 

The local-scale data gathered from the surrounding settlements can then be contrasted against regional, economical and political factors as well as biological information to enable improved local environmental planning. The utilisation of such a multi-disciplinary and multi-stakeholder approach to marine protected area design it is hoped will provide not only a basis for effective MPA formation but also catalyse the future development of managed areas due to improved knowledge a reduction of conflict and a more even distribution of the conservation dividend.

A COMPARISON OF THE FINANCIAL VALUE OF CORAL REEFS AND ALTERNATE INCOME SOURCES WITHIN THE KALEDUPA SUB-REGION OF THE

WAKATOBI MARINE NATIONAL PARK, INDONESIA

L.C. CULLEN, D.J. SMITH AND J.N. PRETTY

Coral Reef Research Unit (CRRU), University of Essex, Wivenhoe Park, Colchester, CO4 3SQ

Kaledupa is the second largest island in the Wakatobi Marine National Park. The sub-region consists of 17 villages, with a population of around 17000 spread between 4400 households. Marine resources in the sub-region are heavily exploited for income, food, building materials and waste disposal. 

This work quantified the full extent to which local people are financially dependant on marine resources compared with other incomes; determined the financial value of alternative incomes; and identified the minimum income alternatives must provide for financial viability. A household survey was used focusing on income, marine resource use and direct financial value. 10% of households were included; 440 interviews conducted.
41% of Kaledupans’ depend directly on marine resources for primary income; many more utilise marine resources as a secondary income or food source. 100% of households rely on seafood as their major, or only, protein source; including villages where farming is the commonest income generator. 30% of households use coral and 59% use sand as a building material, 33% use mangrove fuel wood. Seaweed farming is increasing and is perceived to be an acceptable alternative to fishing or other destructive techniques but there are currently problems with growth rates, disease and lack of space. Tourism is limited but generates some of the highest incomes.

This study provides the background and data to investigate suitable methodologies to monitor economic change. A key problem of natural resource management is non-compliance by local communities, hence a key role of management should be to improve the economic status of these communities, so we need to monitor economic change and ensure no losses occur due to economically inappropriate management schemes. To do this a series of simple economic performance criteria could be used.
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A REEF FISHERY UNDER STRESS: RESULTS OF FIVE YEARS MONITORING OF THE LARGE SEINE NET FISHERY OF RODRIGUES ISLAND, INDIAN OCEAN

A. EDWARDS1, E. HARDMAN2 AND J. RAFFIN2

1 Division of Biology, Newcastle University, Newcastle upon Tyne NE1 7RU

2 Shoals Rodrigues, Pointe Monier, Rodrigues, Mauritius

The large seine-net fishery in the 240 km², shallow lagoon of Rodrigues Island is of great socio-economic importance in terms of both protein and employment. Seine net fishing is undertaken by teams of fishers, usually with between 15 and 30 men using four to eight boats. Annual landings from the fishery of 190 tonnes to almost 300 tonnes have been recorded since 2000. Working with local fishing cooperatives, the NGO Shoals Rodrigues has monitored the seine catch since 2002, recording the species and total length of each fish caught during 125 sampled fishing days. A total of over 68,000 fish in about 110 species have been sampled over the five years with data on each individual entered on a specially designed database to facilitate analysis. The fishery is diverse and the most commonly caught species include the rabbitfish Siganus sutor, mullet Valamugil seheli, surgeonfishes Naso unicornis and Acanthurus triostegus, emperor Lethrinus nebulosus, goatfish Mulloidichthys flavolineatus, jack Caranx melampygus, and the mojarra Gerres longirostris. Analysis of the length-frequency distributions for the primary species in the catch allows the total mortality rates to be estimated. These can be compared to estimates of natural mortality rates available from FishBase to find out whether exploitation levels are likely to be sustainable or not. Analysis suggests that several of the main species caught are being severely overexploited. By contrast, a surplus yield model based on government fisheries statistics on catch and effort suggests that the fishery, following a major reduction in effort in 1998, is sustainable. The apparent contradiction between the biological and fisheries data and prospects for improving sustainability using a network of marine reserves are examined.

THE IMPORTANCE OF MANGROVE-REEF CONNECTIVITY WHEN DESIGNING NETWORKS OF MARINE RESERVES, A CASE STUDY: THE BELIZE BARRIER REEF

H.J. EDWARDS, I. ELLIOTT AND P.J. MUMBY

Marine Spatial Ecology Lab, School of BioSciences, University of Exeter,

Prince of Wales Road, Exeter EX4 4PS

The selection of locations for marine reserves relies upon information on the spatial and temporal processes occurring within the region of interest.  Many species of coral reef fish undertake ontogenetic migrations between seagrass beds, mangroves and coral reefs.  The availability of mangrove habitat has been shown to have a positive effect upon the biomass of several ecologically and/or economically important Caribbean reef fish species.  Here we present a new reserve selection tool to investigate how incorporating mangrove-reef connectivity may influence the optimal locations for marine reserves.

We describe a case study in which reserves are chosen from a number of potential sites or planning units from the Belize Barrier Reef.  A simulated annealing algorithm is employed to select systems of spatially cohesive sites that meet user-defined conservation targets at minimal cost.  Each planning unit has an associated price, dependent upon the species and habitat types it contains.  The algorithm returns the optimal configuration of reserves that minimises the price and total boundary length of the reserve network.  The summed irreplaceability, defined as the number of all the reserve systems to which a planning unit belongs out of the total number of reserve systems generated, is used to identify the most frequently selected sites.  Reserve system efficiency and cost are compared for different biodiversity targets. 

We simulate the price of each planning unit depending both upon the habitat within that unit and upon the proximity of mangroves, and compare our results with those obtained when mangrove-reef connectivity is ignored.  Our results demonstrate that an increased awareness of the life histories and behaviour of protected species can enable more effective management of coral reef ecosystems.

HUMAN DIMENSIONS OF COASTAL AND MARINE RESOURCE MANAGEMENT: A SOCIO-ECONOMIC ASSESSMENT OF THREE REMOTE FISHING COMMUNITIES IN SW MADAGASCAR

M. EPPS, G. ANDRIAMALALA AND D. RABERINARY
Blue Ventures Conservation, 52 Avenue Road, London, N6 5DR

It is widely recognised that marine resources can no longer be managed from a biophysical point of view alone. Community uses and attitudes towards marine resources have serious implications on coastal ecosystems. Likewise, marine resource management policies have equally serious implications for the well being of local communities. 

In response, a socio-economic monitoring programme
 was created in conjunction with a multi-stakeholder marine conservation project using the Socio-economic Monitoring Guidelines for Coastal Managers of the WIO
 tailored to the needs of the community. A socio-economic assessment of three fishing villages was conducted from April to July 2006
 to evaluate and improve marine resource and coastal management policies and to increase community participation in conservation activities. Local villagers participated in data collection and research, and were consulted for their opinions giving them real control in the direction of the marine conservation project. 
This study presents results from three household surveys: (1) socio-economic status, (2) fishing practices, target species and fishers’ demographics, (3) community perception and attitudes on marine resources, their condition and management initiatives, and compliance to marine resource management regulations. Results of the socio-economic survey show the average household size is 6 and total household expenditure per week is approx. US $17, US $12 in the smaller communities. Over 75 % of the expenditure is for food. More than 80% of the population depends on fish as their main source of income, over 90 % in the smaller communities. Due to this dependence on fishing, the average villager begins fishing at age 13 with 30 % starting when they are younger than 10, exerting enormous pressure on marine resources. 

The compliance with marine management rules depends on the specific regulation. Generally, compliance and enforcement was significantly higher for local laws than for national laws, because of greater local policing.

Focus group interviews confirmed the survey results and expanded upon community perceptions on success and failures of current marine resource management initiatives and the distribution of benefits. The interviews showed a significant disparity between genders and age groups and high level of engagement in the decision making process. However, this would differ between stakeholders. 

RESOURCE PARTITIONING AND BEHAVIOURAL PLASTICITY OF ACANTHURIDAE SPECIES ON CORAL REEFS IN THE WAKATOBI NATIONAL PARK, INDONESIA

D.A. EXTON AND D.J. SMITH

Coral Reef Research Unit, Department of Biological Sciences, University of Essex, Colchester, CO4 3SQ

The idea of resource partitioning to prevent niche overlap and subsequent interspecific competition means that species can coexist and survive in reef ecosystems. As conditions alter between sites, species are often forced to alter their ecology to be able to persist. This plasticity is an important aspect of a species’ ecology and survival capabilities. Four sites were chosen around Kaledupa Island, Wakatobi National Park, Indonesia, based on their level of anthropogenic impact: Sampela (highly impacted); Kaledupa and Pak Kasim’s (intermediate impact); Buoy 3 (managed no-take area). Three Acanthuridae species were chosen and their time budgets and feeding behaviour studied: Acanthurus thompsoni (planktivorous); A. pyroferus and Zebrasoma scopas (herbivorous).

Time spent foraging was highest at impacted sites (74.76% ±8.21 for Z. scopas; 65.23% ±2.33 for A. pyroferus), whilst roaming in search of food was greatest at the less impacted sites (50.0% ±7.74 for Z. scopas; 53.50% ±2.57 for A. pyroferus). The planktivore Acanthurus thompsoni was forced into herbivory at Sampela (20.67 ± 5.89% of time foraging) due to high turbidity. A. pyroferus showed the highest level of generalism (preference for three food sources overall), Z. scopas demonstrated the greatest specificity (preference for two food sources). Focused feeding took place mostly at the highly impacted site, where food sources were more abundant, while diffuse feeding was highest at Buoy 3, where food sources were most limited.

The findings of this study further demonstrate the importance of niche separation in coral reef communities. Partitioning of resources took place at each site to avoid high intensity interspecific competition amongst the Acanthuridae. There was an overall effect on behaviour and assemblage caused by the level of impact on each site, and a high level of plasticity was demonstrated, especially by A. thompsoni.

SEXUAL VERSUS ASEXUAL REPRODUCTION IN AN ECOSYSTEM ENJINEER: THE MASSIVE CORAL MONTASTRAEA ANNULARIS
N.L. FOSTER1, L.B. BAUMS2, P.J. MUMBY1, C.L. AGUDELO3 AND J.A. SANCHEZ3
1 Marine Spatial Ecology Lab, School of Biosciences, University of Exeter, Prince of Wales Road, Exeter, EX4 4PS

2 Department of Biology, The Pennsylvania State University, 208 Mueller Laboratory, University Park, PA, 16803, USA

3 Laboratorio de Biologia Molecular Marina (BIOMMAR), Universidad de Los Andes, Bogota, Colombia

Long-lived sedentary organisms are often assumed to utilise a storage effect whereby the persistence of a small group of adults can maintain the population when recruitment fails. However, dependence on storage effects could prove catastrophic if, under changing climatic conditions, the availability of favourable conditions for recruitment is dramatically reduced. When a species has multiple reproductive options, a rapidly-changing environment may favour alternative asexual means of propagation. Here, we revisit the importance of asexual dispersal in a massive coral subject to severe climate-induced disturbance. Montastraea annularis is a major framework-builder of Caribbean coral reefs but its survival is threatened by the increasing cover of macroalgae that prevents settlement of coral larvae. Samples of M. annularis from eighteen sites in the Caribbean were genotyped using six, polymorphic microsatellite loci. A total of 470 unique genets were identified from 698 samples. Of these unique genets, over 18% were represented by two or more colonies. Intriguingly, three genets consisted of twenty or more colonies.  Our results reveal that long-lived massive corals can propagate using asexual methods although the major factor driving this mode of reproduction is unclear. Initially, acute disturbance from hurricanes was hypothesised as the major factor influencing fragmentation in M. annularis but these data suggest chronic disturbance may play a significant role in structuring the populations.
Correspondence: Nicola Foster – n.l.foster@exeter.ac.uk
ASSESSMENT OF CORAL REEFS OF THE FARASAN ISLANDS MARINE PARK, SAUDI ARABIA, SOUTH-CENTRAL RED SEA

A.B. HAGAN1,2, P. RENAUD1, R. BUCKLEY3, B. STOBART4, M. CALLOW5, B. RIEGL6, S. PURKIS6, H. RIPLEY7, K. AL-SHAIKH8, H. AL-YAMI8, A. AL-MANSI8, 

A. SAMBAS8 AND A. ALSUHAIBANY9  

1Khaled bin Sultan Living Oceans Foundation, 8181 Professional Place, Suite 215, Landover, MD 20785, USA

2Cambridge Coastal Research Unit, Department of Geography, University of Cambridge

3School of Aquatic and Fishery Sciences, University of Washington, USA.

4Instituto Español de Oceanografía, Baleares, Spain.

5Lantra, UK

6National Coral Reef Institute, Nova Southeastern University Oceanographic Center, Dania Beach, FL 33004, USA

7Hyperspectral Imaging Limited, Nova Scotia, Canada

8National Commission for Wildlife Conservation and Development (NCWCD), P.O. Box 61681, Riyadh 11575, Kingdom of Saudi Arabia

9Regional Organisation for the Conservation of the Environment of the Red Sea and Gulf of Aden (PERSGA), P.O. Box 53662, Jeddah 21583, Kingdom of Saudi Arabia

The Red Sea hosts some of the most biodiverse reef ecosystems in the world, supporting a wealth of coral and fish life and a high level of endemism. The Farasan Islands Marine Protected Area (16o20’-17 o20’N, 41 o24’-42 o26’E) consists of 176 islands and lies 40 km offshore from Jizan, Saudi Arabia, in the south-central Red Sea. In May 2006, the Khaled bin Sultan Living Oceans Foundation undertook an expedition to the Farasan Islands, in collaboration with the National Commission for Wildlife Conservation and Development (NCWCD) and the Regional Organization for the Conservation of the Environment of the Red Sea and Gulf of Aden (PERSGA). Employing a Compact Airborne Spectrographic Imager (CASI) sensor mounted on a seaplane, aerial surveys of the Farasan Islands and surrounding reefs were conducted in order to develop a high-resolution atlas of the shallow water habitats. Benthic and fish surveys were undertaken to assess the present health of the reef ecosystem within the Farasan Islands MPA. The findings from this expedition will be compared to previously collected data in order to quantify the success of the MPA in recent years and enhance future regional marine ecosystem management.

IMAGE SEGMENTATION, CLASSIFICATION AND USE OF GEOGRAPHICAL INFORMATION SYSTEMS TO CONDUCT A REEFSCAPE ECOLOGY ASSESSMENT OF ALPHONSE ATOLL, SEYCHELLES

S. HAMYLTON

Cambridge Coastal Research Unit, Department of Geography

Cambridge University CB2 3EN

Based on data collected by the Living Oceans Foundation

Remote sensing data provide a synoptic picture of reefscapes in a format conducive to statistical manipulation in a GIS environment. Despite the wide adoption of remote sensing by coral reef managers for habitat mapping, the value of these data formats for applying landscape ecology theories to the marine realm has not been recognised. This study takes advantage of the benefits that remote sensing technology brings to reefscape ecology studies. Segmentation algorithms are demonstrated to be a useful tool for aligning image classification units with the concept of patches conventionally adopted by landscape ecologists. Typical landscape ecology metrics of species assemblage and fractal geometry are analyzed for community patches with regard to depth and the distribution of wave power incident to the reef shelf. A habitat map of Alphonse Atoll, Seychelles is used to generate a spatial variability model that tests hypotheses commonly cited in reef ecology literature, based primarily on the geography of the data; a key property of remotely sensed imagery. 

MODELLING THE LIGHT ENVIRONMENT OF CORAL REEFS

J. HEDLEY

Marine Spatial Ecology Lab, School of BioSciences, University of Exeter,

Prince of Wales Road, Exeter EX4 4PS

Understanding the light environment of coral reefs is essential in order to understand the ecosystem as a whole. The growth rates and forms of corals and algae are a response to their dependence on light, but conversely, excess light (especially in ultra violet wavelengths) has also been implicated as a causal factor in coral bleaching. 

Modelling is the only practical method for understanding how the incident sky radiance is processed by the complex interaction between the three-dimensional physical structure of reef benthos, optical properties of the water and water surface structure (waves). This presentation describes a new software model that, unlike existing solutions, is capable of resolving all the significant shallow water radiative processes in three dimensions. The model has applications in both photobiology and remote sensing and for the first time allows for a fully generic investigation into the relationship between benthic “canopy” structure and the absorbed and reflected light energy. Some early results from the application of the model in this area will be presented.

HOW FLEXIBLE IS CORAL PHOTOACCLIMATION?


S.J. HENNIGE1, D.J. SUGGETT1, M. WARNER2 AND D.J. SMITH1


1Coral Reef Research Unit, Department of Biological Sciences, University of Essex, Colchester, CO4 3SQ 
2University of Delaware, Lewes, Delaware, USA
Coral distribution and success relies on a unique symbiotic association with microalgae, or zooxanthellae (Symbiodinium spp.). Nutrition is provided to the coral host by Symbiodinium via photosynthesis. Whilst corals are essentially sedentary organisms they exist in an environment that experiences huge variability in light. Consequently, the amount of nutrition that can be provided by the Symbiodinium directly corresponds with their ability to respond to the changing light environment (photoacclimation). A genetic type or ‘clade’ of Symbiodinium with a high capacity for photoacclimation would generate more nutrients for the coral host under a range of light environments than a clade with low capacity. We performed a series of investigations in the laboratory upon isolated clades of Symbiodinium and in situ upon intact corals to investigate the capacity of Symbiodinium to photoacclimate. Clades of cultured Symbiodinium exhibited a variety of photoacclimatory responses; some uniform across clades and others clade-specific. In situ data comparing photoacclimation between corals and with depth found all subjects acclimate in a highly similar fashion in terms of light absorbed by the photosystems but not in terms of how absorbed light was dissipated within the photosystems. Our results suggest that the genus Symbiodinium is more flexible than many other microalgae investigated to date. However, unique assemblage of clades and coral hosts suggests that reefs will see ‘winners and losers’ in the face of climate change which will result in changes to reef structure and diversity.

ESTABLISHING EXPERIMENTAL NO-TAKE ZONES TO PROMOTE A SUSTAINABLE FISHERY FOR OCTOPUS CYANEA IN SOUTH WEST MADAGASCAR

F. HUMBER, A. HARRIS, D. RABINERY AND M. NADON

Blue Ventures Conservation, 52 Avenue Road, London, N6 5DR

The change from a subsistence to a cash-based octopus fishery in south-west Madagascar has caused concerns over its long-term sustainability. As part of a collaborative project involving international NGO’s, commercial fishing companies and the local community, a system of no take zones (NTZs) has been implemented in the region since November 2004. December 2005 to January 2006 also saw the first national closure period to octopus fishing throughout south-west Madagascar. 

Octopus catch has been monitored in the region since September 2004, and here I present results from the second closure of the first experimental NTZ, the simultaneous closure of two new NTZs that occurred between December 2005 and April 2006, the lessons learnt and the future of the fishery. Results for octopus catches indicate that both the NTZs and the national closure have had significant effects on both mean size and number of octopus harvested. The results have demonstrated that temporary closures of fishing sites are potentially a strong management tool in maintaining the sustainability of a traditional octopus fishery and that the active participation and support of local fishers has been key to the success of the NTZs. 

A COMPREHENSIVE BIOLOGICAL ASSESSMENT OF DIEGO SUAREZ BAY, NORTHERN MADAGASCAR

H.L. MARKHAM AND N.K. BROWNE
Society for Environmental Exploration / Frontier, 50 – 52 Rivington Street, London,

EC2A 3QP

This paper assess the health of the reef ecosystems of Diego Suarez Bay using data collected by a new underwater survey technique, the Baseline Survey Protocol (BSP).  The technique quantifies several important parameters on marine life to include fish to species level, benthic cover, coral diversity to genre level, invertebrate diversity and abundance, and algal composition.  In addition, physical data is collected in order to provide a comprehensive database allowing an ecoholistic assessment to be conducted on both a spatial and temporal scale.

Due to the physical characteristics of the bay, human influences are having a pronounced effect on the health of the reef ecosystem; the effects of sedimentation, pollution and over-fishing have resulted in a pronounced deterioration of ichthyofaunal populations, coral cover and algal composition, most notably on reefs located within close proximity to Diego town.  There is a marked improvement in reef health towards the mouth of the bay as coral cover and diversity increase significantly leading to a shift from algal to coral dominated reefs.  Ichthyofaunal diversity and biomass increases, particularly with regards to commercially important species and algal compositions are primarily that of calcareous species.  The BSP has lead to detailed habitat maps of the bay highlighting reefs that are currently in good condition but threatened if marine management initiatives are not put in place.  Economic reliance on the reef is currently limited to the fishing industry, but is set to change with increasing levels of tourism.  

Maintaining a healthy reef ecosystem will inevitably aid the ecotourism industry thus benefiting the economic wealth of the region.  However, the apparent fragility of the reefs of Diego Suarez Bay will rely on effective management steps in the near future. 

BOUNCEBACKABILITY OF THE REEFS OF THE RAS MOHAMMED NATIONAL PARK, EGYPT

S. McMELLOR AND D.J. SMITH

Coral Reef Research Unit, Dept. of Biological Sciences, University of Essex, Wivenhoe Park, Colchester, Essex CO4 3SQ

The data presented were collected as part of a long-term coral reef monitoring program set up by Coral Reef Research Unit, University of Essex and the Egyptian Environmental Affairs Agency (Nature Conservation Sector). 

All the reefs surveyed in this study showed similar cover of Scleractinian corals 25.7(±1.5)%. The mean colony size appears relatively small at 0.15(±0.01)m and suggests that the reefs are starting to recover from the major outbreak of Acanthaster planci (Crown Of Thorns starfish) of several years ago. The large amount of substratum available for recruits means many small colonies showing a couple of years growth dominate. There appears to be a fairly standard rate of coral recruitment at all sites suggesting there are no localised limitations to reef recovery. The level of maturing recruits (1.2(±0.1)m-2) is however low compared to other reported studies, considering the area of suitable substratum available.

No immediate natural threats were observed during the period of this study, COTs were now minimal, and Drupella Gastropods inhabited a small percentage of colonies at some sites. Neither incidence of coral disease nor coral bleaching were observed.

The multi-zoned management technique applied to Ras Mohammed offers a number of opportunities to monitor both the recovery of the impacted reefs, as well as the anthropogenic impact of the dive tourists. This last point is important as the number of visitors to many of the parks reefs far exceeds the established carrying capacity for similar habitats.

The data gathered from the Ras Mohammed project were collected by experienced underwater researchers and were compared to data gathered by non-specialist volunteers given a weeks training in reef organism identification. There were only limited differences in the two data sets, although there was greater variance within the volunteer collected dataset. This suggests that capacity building to train EEAA park rangers in simple monitoring techniques would be of benefit to the overall management of the Ras Mohammed park.

BEYOND TROPHIC CASCADES: MARINE RESERVE FACILITATES CORAL RECRUITMENT

P.J. MUMBY1, A.R. HARBORNE1, J. WILLIAMS1, C.V. KAPPEL2,3, D.R. BRUNBAUGH4,5, F. MICHELI3, K.E. HOLMES5 AND C.P. DAHLGREN6
1Marine Spatial Ecology Lab, School of BioSciences, University of Exeter, Prince of Wales Road, Exeter EX4 4PS

2National Center for Ecological Analysis and Synthesis, University of California Santa Barbara, 735 State Street, Suite 300, Santa Barbara, CA 93101, USA

3Hopkins Marine Station, Stanford University, Oceanview Boulevard, Pacific Grove, CA 93950-3094, USA

4 Marine Protected Areas Science Institute, National MPA Center, 110 Shaffer Road, Santa Cruz, CA 95060, USA

5Center for Biodiversity and Conservation, American Museum of Natural History, Central Park West at 79th Street, New York, NY 10024-5192, USA

6Perry Institute for Marine Science, 100 North U.S. Highway 1, Suite 202, Jupiter, FL 33477, USA

Reduced fishing pressure and weak predator-prey interactions within marine reserves can create trophic cascades that increase the number of grazing fishes and reduce the coverage of macroalgae on coral reefs. Here, we show that the impacts of reserves extend beyond trophic cascades and enhance the process of coral recruitment. Increased fish grazing, primarily driven by reduced fishing, was strongly negatively correlated with macroalgal cover and resulted in a two-fold increase in the density of coral recruits within a Bahamian reef system. Our conclusions are robust because four alternative hypotheses that may generate a spurious correlation between grazing and coral recruitment were tested and rejected and a fifth was discounted on logical and evidentiary grounds. Grazing appears to influence the density and community structure of coral recruits but no detectable influence was found on the size-frequency distribution of corals, community structure or total coral cover. We interpret this absence of pattern in the adult coral community as symptomatic of the complex nature of demographic processes on corals which are strongly influenced by the history of disturbance. Marine reserves are not a panacea for conservation but can facilitate the recovery of corals from disturbance and may help sustain the biodiversity of organisms that depend upon a complex 3-dimensional coral habitat.

DEVELOPING A SUSTAINABLE ECOTOURISM STRATEGY FOR

MOHÉLI, UNION OF THE COMOROS

J. NICE, Z. MOINDJIÉ AND P. DAVIS

Community Centred Conservation, C3-Comores

BP 34, Fomboni, Mohéli, Comoros info@c-3.org.uk, www.c-3.org.uk

Ecotourism has frequently been promoted in developing countries as a means to sustainably conserve natural resources and cultural integrity whilst creating alternative sources of income for local stakeholders.  The Union of the Comoros: Grande Comore, Mohéli and Anjouan, is situated in the northern Mozambique Channel. Mohéli is the smallest of the islands (290 km²), and with 35,000 inhabitants, it also has the smallest population.  Nevertheless, Mohéli is currently experiencing the fastest levels of annual population growth (with 65 per cent of the population under the age of 20), rising levels of unemployment, low average annual income, a lack of adequate infrastructure and services, and increasing pressure on natural resources and the environment. In addition to coral reefs and mangroves, Mohéli harbours a number of charismatic and threatened species of wildlife, including turtles, dugongs, humpback whales and Livingstone bats.  Mohéli Marine Park was created in 2001, and ecotourism was identified as a potential source of revenue to motivate local communities to conserve their natural resources and provide income for the management of the Park.  However, ecotourism has evidently not been as lucrative as initially predicted, and many local communities are now discouraged and disillusioned.  C3-Comores has carried out research into the current status of ecotourism throughout Mohéli, and has analyzed the perceptions of both local communities and tourists in order to determine the priorities for sustainable ecotourism development on the island.

C3-Comores is a collaborative initiative between Community Centred Conservation (C3) and Mohéli Marine Park and FADEVICHO on Mohéli and AIDE on Grande Comore.

This work has been funded by a BP Future Conservationist Award.

FACING THE MUSIC BY SINGING THE BLUES:

PIGMENTATION RESPONSE OF ACROPORA MILLEPORA
C. PALMER AND B. WILLIS

James Cook University, Queensland, Australia

Disease has been a focal point of recent coral research due to the increasing incidences and prevalence on a global scale. Classifications of the majority of coral diseases are based on gross macroscopic characteristics alone.  However, due to the high number of coral species, their phenotypic plasticity and pigment variations, many diseases may be wrongly classified. Also, non-normal appearances resulting from an active response to foreign organisms may be miss-classified as a disease. The ability of hard coral to resist infection and to recover from injury remains poorly understood, although insights into the potential immune defence systems may be provided by other invertebrates. In arthropods, the pigment melanin is deposited as part of an inflammatory response. Similarly, the pink to blue pigmentation of coral where tissue appears compromised, may result from melanin production and could indicate the presence of immune defences in cnidarians. The production of blue pigmentation was investigated as a potential defence mechanism of coral against foreign organisms/matter. Field surveys indicated that 40-90% of Acropora millepora colonies exhibited blue pigmentation. The blue pigmentation was inducible in the field, in response to algal and micro-organism covered debris from the reef. Protein assays to determine the presence of phenoloxidase, a key component of the melanin pathway, showed up-regulation in pigmented tissue. Histological examinations suggested that the health of pigmented tissue was compromised with reduced numbers of zooxanthellae and a granular appearance of the tissue layers. However, histological investigation was inconclusive in determining the presence and location of melanin. These results indicate that the melanin pathway is activated in areas of blue pigmentation in Acropora millepora. Also results suggest that pigmentation is a generalised defence response to localised stress and should not be classified as a disease. 

THE BAY OF DIEGO SUAREZ – AN ASSESSMENT OF FISH BIOMASS AND DISTRIBUTION

M.A. PRIEST AND S.J. HIGGS

Society for Environmental Exploration / frontier, 50 – 52 Rivington Street, London, 

EC2A 3QP

The coral reefs of the South-West and North-West of Madagascar have been well studied since the 1970s, while the reefs of the North-East have, to date, been largely unstudied with regards to their marine resources. The bay of Diego Suarez, on the Northern tip of Madagascar is unique, both in terms of its geographical and topological attributes. This combined with varying degrees of anthropogenic activity lead to a highly heterogeneous underwater environment. Here we present the results of a year long study into ichyofaunal composition and abundance. Underwater visual census techniques were used to determine the quantity and distribution of fish throughout the Bay of Diego Suarez. Estimations of fish lengths allow us to calculate biomass and assess fish stocks. Areas of high diversity and potential biological ‘wealth’ are highlighted and their possible future uses in both tourism and commerce are discussed. From this study, and using other complimentary data collected simultaneously we hope to develop a sustainable management plan suitable for the Bay of Diego Suarez.

MODELLING MACROALGAL PATCH DYNAMICS: A BAYESIAN BELIEF NETWORK APPROACH

H. RENKEN AND P.J. MUMBY

Marine Spatial Ecology Lab, University of Exeter, UK

H.Renken@exeter.ac.uk

Caribbean coral reefs have experienced a bewildering array of disturbances during recent ecological time including overfishing, mortality of the urchin Diadema antillarum, mass coral bleaching and diseases. These processes potentially exacerbate the perpetual disturbance phenomena, such as hurricanes, which play an integral role in the dynamics of reef communities. As a result, many Caribbean reefs have shown dramatic declines in a variety of taxa, including corals, prompting grave concern about the resilience of reef ecosystems. Dead corals may be colonised by large fleshy macroalgae, many of which are fairly unpalatable to herbivores. Not only do these macroalgae pre-empt settlement space for corals, but they may form a stable alternative community state. 

The physical and ecological controls of macroalgae are poorly understood. The relative importance of bottom-up processes and top-down mechanisms remains controversial. The lack of synthesis partly stems from the ad-hoc geographic nature of the research. To reconcile these perspectives, we have developed a model of macroalgal dynamics of the dominant macroalgae on Glover’s Reef (Belize), Dictyota spp and Lobophora variegata. The model incorporates both physical parameters and ecological processes.

We use a Bayesian Belief Network (BBN) as our modelling approach. A BBN is a form of influence diagram which depicts the logical or causal relations among ecological factors that influence the likelihood of outcome states of parameters of interest, such as algal cover. The advantages of a BBN are, it is flexible, and scale independent due to its probabilistic rather then deterministic nature and the probabilities can be quantified using empirical data, statistical associations derived from historical data, mathematical representations and probabilistic quantities elicited from scientific experts or a combination of the above. BBN models are good in showing the effects of changes in the environment, however, they do not substitute for empirical studies. 

AN INVESTIGATION INTO THE RELATIONSHIP BETWEEN MACRO ALGAE, “BLACK BAND” DISEASE AND CORAL REEF COMMUNITY DYNAMICS: INTERIM FINDINGS

J.P. SHRIVES AND M.R. SPEIGHT

University of Oxford, UK


This study is investigating coral disease ecology and patch dynamics within the reef communities of Los Cayos Cochinos, Honduras. Special interest is paid to the ecology of the scleractinian ‘Black Band’ disease and its subsequent role in creating primary space for colonisation and succession by coral competitors such as macro algae. This presentation will provide interim findings upon basic disease epizoology, density, distribution and infection dependence / independence compared to host species and hard coral or macro algal distribution. The progress of community succession upon pilot study recruitment plates from 2004, will also presented, and the putative implications for understanding the role of disease in community ecology discussed.

MANGROVES AND REEFS ALTER NOT ONLY THE MAGNITUDE AND RICHNESS BUT ALSO THE TROPHIC STRUCTURE OF SEAGRASS BED FISH ASSEMBLAGES IN INDONESIA 

R.K.F. UNSWORTH1, P. SALINAS2, S. GARRARD3, J.J BELL4 AND D.J. SMITH1

1Coral Reef Research Unit, Department of Biological Sciences, University of Essex, Wivenhoe Park, Colchester, CO4 3SQ
2Institute of Biological Sciences, University of Wales, Aberystwyth, Ceredigion, SY23 3DA

3Marine Biology and Ecology Research Centre, Davy Building, Drake Circus, Plymouth, 

PL4 8AA

4Department of Biological Sciences, Victoria, University of Wellington, Po Box 600, Wellington,

New Zealand

The fish assemblages of seagrass beds throughout the Indo-Pacific are highly threatened by unsustainable fisheries, yet their ecology is poorly understood, particularly their inter-habitat faunal relationships. Developing a greater understanding of the faunal linkages between seagrass beds and their associated coastal habitats can facilitate more informed ecosystem level management. Whilst their exists a growing amount of literature on the shallow water habitat linkages within the Indo-Pacific, few of these studies have taken a seagrass focus or considered trophic structure, whilst no studies have utilised diel sampling in habitats so heavily influenced by such cycles. The present study used seine netting techniques to sample seagrass fish assemblages during both day and night from ten sites within the Kaledupa region of the Wakatobi Marine National Park, Indonesia. Sites were categorised into ‘seagrass and reef’ ‘seagrass and mangrove’ and ‘seagrass, reef and mangrove’. The proximity of nearby mangrove habitats to seagrass beds was found to significantly increase the abundance and species richness of the fish assemblages. This was further enhanced by the added proximity of reef habitats to the seagrass beds near mangroves. This contradicts recent research within the Indian Ocean that found the proximity of mangroves not to effect seagrass beds, suggesting regional and/or local variability in ecosystem and habitat connectivity patterns may be greater than previously thought. Backed up by changes in the trophic structure of the fish assemblages it is proposed that increased fish abundance and richness results from mangrove based organic matter export. This export creates a much more complex food web within nearby seagrass habitats enhancing and altering the feeding resources of the fish assemblages. Seagrass beds far from reef were devoid of all planktivorous fish and had much greater numbers of exclusive invertebrate feeders. Seagrass beds with all habitats present had much greater numbers of herbivores. Reef proximity provides additional fish, probably migrating with diel and tidal cycles and increases the amount of planktivores. Predatory fish (mixed invert and fish feeders) were not altered by habitat. This is the first study to determine the effect of mangroves and reefs on the trophic structure of nearby seagrass habitats and suggests that habitat linkages alter not only the magnitude and species richness of seagrass beds but also their trophic ecology.
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Poster Presentations
SUMMARY OF OPERATIONS IN QUINTANA ROO, MEXICO

A. CAMERON, D. PONCE-TAYLOR, C. RIX AND A. WOODS-BALLARD

Global Vision International, Amwell Farm House, Nomansland, Weathampstead,

St. Albans, Herts, AL4 8EJ

Global Vision International (GVI), a UK-based Conservation Organisation, in collaboration with Amigos de Sian Ka’an (ASK), Comisión Nacional de Áreas Naturales Protegidas (CONANP) and The University of Quintana Roo (UQRoo) have been carrying out two projects in the Yucatan Peninsula, Mexico. The two research stations are situated at Pez Maya, Sian Ka’an Biosphere Reserve (SKBR) and the Estación Costa Maya, Mahahual.  Biological and ecological data, using a modified Synoptic Monitoring Program (SMP) methodology of the Mesoamerican Barrier Reef System (MBRS), has been collected and analysed from a total of 21 and 26 sites respectively, from January 2004 to June 2006. A total of 1.153 fish transects, 993 benthic community transects and 15,871 coral communities from January 2005 to September 2006 are analysed within this poster, identifying a total of 172 fish species and 49 coral species. In addition, GVI, through the National Scholarship Programme (NSP) has trained 18 nationals in reef biology and ecology, and data collection methodologies. It is hoped that GVI’s continued participation in the collection of data and local capacity building will aid with the formulation and updating of long-term management plans by GVI’s partners aimed at sustainable development of Quintana Roo’s coastline.

THE EFFECTS OF BLEACHING IN MEXICO AFTER THE ACTIVE 2005 HURRICANE SEASON

A. CAMERON, D. PONCE-TAYLOR, C. RIX AND A. WOODS-BALLARD

Global Vision International, Amwell Farm House, Nomansland, Weathampstead,

St. Albans, Herts, AL4 8EJ

Global Vision International (GVI), a UK based conservation organisation, on behalf of Amigos de Sian Ka’an (ASK), Comision Nacional de Areas Naturales Protegidas (CONANP) and The University of Quintana Roo (UQROO), has been collecting data on the Mexican Mesoamerican barrier reef since 2004 at two locations on the Yucatan peninsula. Using non-specialist volunteers, MBRS SMP transects were conducted at Pez Maya in the Sian Ka’an Biosphere Reserve (SKBR), and in the town of Mahahual throughout 2005. The Caribbean mass bleaching event of 2005 also saw two Category 5 hurricanes hit the Yucatan region, Hurricanes Emily and Wilma. Colonies were observed from 549 transects at the locations, including data taken from as soon as 9 and 19 days after each hurricane respectively. A total of 8627 colonies were observed during 2005. In comparison with baseline data from 2004, the data shows a sustained general increase in bleached colonies during the course of the year, with coinciding peaks in figures immediately after Hurricane

Wilma, particularly notable in Mahahual. The mean bleaching seen at the two locations is comparable to preliminary figures released by NOAA for Mexico. 10m sites contributed most to the bleaching values for both locations. The Faviidae, Siderastreidae and Agariciidae families all displayed consistent high values of bleaching throughout the year in both locations, with notable increase in bleached colonies after Hurricane Wilma in Mahahual. The monitoring programme being conducted by GVI is ongoing in both locations,

and the expanding database will be continually analysed, in part to monitor bleaching levels for the region.

INVESTIGATIONS INTO THE 2005 CORAL BLEACHING EVENT IN 

TOBAGO

O. DAY1, B. LOVELACE1, S. O’FARRELL2, S. AND J. COMLEY2
1Buccoo Reef Trust, Cowie's Building, Carnbee Junction, Auchenskeoch Road, Carnbee, Tobago
2Coral Cay Conservation Ltd, 40-42 Osnaburgh Street, London NW1 3ND

Abnormally high sea surface temperatures during the latter half of 2005 caused a widespread coral bleaching event throughout much of the Eastern Caribbean. By October, the seas around Tobago had experienced a total of 14 Degree Heating Weeks with temperatures as high as 31oC in inshore surface waters. Bleaching of the reefs around Tobago was first observed in September 2005. Surveys of the reefs were initiated in October 2005 as a collaborative effort between the Buccoo Reef Trust and Coral Cay Conservation. Over a three-week period, Tobago’s main reef systems were surveyed to quantify both the spatial and vertical extent, and taxonomic nature of the bleaching in hard corals. This was followed by a monitoring programme where tagged colonies at fixed stations were monitored by digital photography between November 2005 and September 2006 to investigate the effects of bleaching over a 10 month period.

The data gathered showed that the 2005 bleaching event in Tobago was both severe and widespread. An average of 66% of hard coral cover was bleached, with levels over 85% observed at many sites. All reefs on the Caribbean coast were badly affected, while those at Speyside showed greatly reduced levels of bleaching. The majority of tagged corals recovered their pigmentation between November 2005 and April 2006. However, closer inspection of these corals until September 2006 revealed that 32.5% of tagged colonies showed partial mortality, and 6.9 % total mortality. Partial mortality was greatest in corals that had severely bleached, and was often associated with tissue necrosis and coral disease. Brain corals (Colpophyllia natans, Diploria strigosa and Diploria labyrinthiformis) were particularly affected and accounted for 73% of total mortalities.

In order to understand the long-term effects of bleaching events, monitoring of coral diseases will be particularly important. Local management initiatives that improve the health of coastal ecosystems will give corals a better chance of successfully overcoming future coral bleaching events and adapting to the environmental changes that lie ahead.

ENGAGEMENT OF THE PRIVATE SECTOR UNDER A NEW LEGISLATIVE FRAMEWORK FOR THE PROTECTION OF THE CORAL REEFS OF 

MACTAN ISLAND, PHILIPPINES

S. R. DRAPER1, J. COMLEY1, P. RAINES1 AND A. AMORES2
1Coral Cay Conservation, 40-42 Osnaburgh Street, London NW1 3ND

2Amores Charities Inc, Mactan Island, Philippines

The east coast of the island of Mactan in the Philippines is fringed by coral reefs and separated from Olango Island by a 3.7 kilometre-wide channel. The coastline is being increasingly developed by the hotel and tourism industries with much of the shoreline backed by large hotel buildings and condominiums. To the northern end of the east coast, the reefs are severely degraded with, variously, sections covered with extensive overgrowths of corallimorphs and cyanobacteria, or with green algae, biota that can be indicative of pollution and, or, over-fishing.  Few herbivorous fish are present and blast fishing is still practised. Despite this severe damage and the presence of large areas of dead hermatypic coral, locally well-preserved sections can still be found. In one particular site, conservation efforts by the hotel fronting the shore have delivered better fish populations, markedly lower levels of green algae, corallimorphs and cyanobacteria, together with a reasonable biodiversity of coral species: a single count in March 2006 revealing live examples of 67 species. This achievement is based on a series of measures, including a no-take policy within a small buoyed area. On the Olango Island side of the channel, a much larger protected area has successfully preserved the reefs in an excellent state. These two local examples indicate the potential for success if a more concerted effort were to be made on the east coast of Mactan. Such coordination requires collaboration by a multiplicity of agencies, local interests and, not least, the many private sector companies involved in the tourism industry. To facilitate this approach the Sangguniang Panlungsod of the City of Lapu-Lapu has enacted an ordinance enabling a community-based marine sanctuary stewardship campaign. The private sector lot-owners and tourism related establishments fronting the ‘designated’ marine area are eligible to apply for stewardship status to set-up sanctuaries that they manage with exclusive rights including the levy of user fees. They also have specific obligations including implementation of an on-going reef monitoring programme. The scheme is currently being set-up and the first transects have been recorded. The approach adopted in Mactan is potentially of wide interest, representing as it does an unusually prominent role for the private sector.

Corresponding author: srd@coralcayconservation.com
CORAL DISEASE PREVALENCE AND CORAL HEALTH IN THE WAKATOBI MARINE PARK, SOUTH EAST SULAWESI, INDONESIA

A.J. HAAPKYLA1, J. TREBILCO2, A. SEYMOUR3 AND D. J. SMITH1
1Coral Reef Research Unit, Department of Biological Sciences, University of Essex, Wivenhoe Park, Colchester, CO4 3SQ

2University of Tasmania

3Operation Wallacea, Hope House, Old Bolingbroke, Spilsby, Lincolnshire, PE23 4EX

This is the first study on coral diseases in the Wakatobi Marine National Park (WMNP), South-East Sulawesi.  It aimed to provide baseline knowledge of coral disease prevalence and coral health in this remote region.  Results indicate a low disease prevalence of 0.57% with only two known diseases occurring within the sampling unit, white syndrome (0.42%) and tumours (0.15%). They affected 15 taxonomic groups from a total of 32 taxonomic groups.  The presence of black-band disease (BBD), skeletal eroding band (SEB) disease and Porites ulcerative white spot disease (PUWS) was identified outside the study area.  A high number of corals were affected by unclassified signs (9.7% of colonies).  The impact of lesions named as green spot, green band, pigmented spot, and flatworm infestation is not known and represents an important area for future studies. 

ASSESSMENT OF CORAL REEFS OF THE FARASAN ISLANDS MARINE PARK, SAUDI ARABIA, SOUTH-CENTRAL RED SEA

A.B. HAGAN1,2, P. RENAUD1, R. BUCKLEY3, B. STOBART4, M. CALLOW5, B. RIEGL6, S. PURKIS6, H. RIPLEY7, K. AL-SHAIKH8, H. AL-YAMI8, A. AL-MANSI8, 
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5Lantra, UK
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8National Commission for Wildlife Conservation and Development (NCWCD), P.O. Box 61681, Riyadh 11575, Kingdom of Saudi Arabia

9Regional Organisation for the Conservation of the Environment of the Red Sea and Gulf of Aden (PERSGA), P.O. Box 53662, Jeddah 21583, Kingdom of Saudi Arabia

The Red Sea hosts some of the most biodiverse reef ecosystems in the world, supporting a wealth of coral and fish life and a high level of endemism. The Farasan Islands Marine Protected Area (16o20’-17 o20’N, 41 o24’-42 o26’E) consists of 176 islands and lies 40 km offshore from Jizan, Saudi Arabia, in the south-central Red Sea. In May 2006, the Khaled bin Sultan Living Oceans Foundation undertook an expedition to the Farasan Islands, in collaboration with the National Commission for Wildlife Conservation and Development (NCWCD) and the Regional Organization for the Conservation of the Environment of the Red Sea and Gulf of Aden (PERSGA). Employing a Compact Airborne Spectrographic Imager (CASI) sensor mounted on a seaplane, aerial surveys of the Farasan Islands and surrounding reefs were conducted in order to develop a high-resolution atlas of the shallow water habitats. Benthic and fish surveys were undertaken to assess the present health of the reef ecosystem within the Farasan Islands MPA. The findings from this expedition will be compared to previously collected data in order to quantify the success of the MPA in recent years and enhance future regional marine ecosystem management.

ANALYZING SPATIAL PHENOMENA ON ALPHONSE ATOLL, SEYCHELLES TO DEMONSTRATE THE VALUE OF GEOGRAPHIC INFORMATION SYSTEMS FOR MEETING MANAGEMENT OBJECTIVES

S. HAMYLTON

Cambridge Coastal Research Unit, Department of Geography

Cambridge University CB2 3EN

The ability of coral reefs to exist in balanced harmony with the natural world has been challenged in recent decades by a broad suite of anthropogenic and natural pressures. A growing awareness of how to manipulate large amounts of spatial information efficiently has enabled managers to address these by making use of Geographical Information Systems (GIS). Conservation traditionally favours holistic, integrated strategies built on the type of information that lends itself well to being stored in a GIS database.  A shift may be occurring in the role of scientists from simply observers of the natural world with tenuous links to resource managers, to partners in the quest for answers to pressing questions related to the sustainable use of coral reef resources. The real power of GIS technology lies in its ability to tell us more about the world than from data stored in a standard computer model, yet despite their capacity for sophisticated analysis, around 95% of these systems are used for little more than to store data. Furthermore, vast amounts of money are spent collecting raw geographic information, through fieldwork and technologies such as remote sensing, yet it often seems that the biggest challenge is the translation of this knowledge into useful and effective decision-making. 

This poster outlines three ways in which the management value of spatial datasets can be realised, by mapping habitats, making use of cartographic displays and modelling ecological processes. In doing so, it is hoped that the value habitat maps can bring to the management process is better communicated to the reef science community.
BASELINE SURVEY PROTOCOL (BSP)

H. L. MARKHAM AND N. K. BROWNE
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London, EC2A 3QP

Baseline Survey Protocol (BSP) is a quantitative coral reef survey methodology recently developed in order to conduct ecoholistic assessments of marine habitats.  The technique combines well-established survey protocols with newly introduced methods in order to fulfil comprehensive biological and physical evaluations of each chosen reef site. Four in-water and one surface personnel conduct the survey in a multidisciplinary team. The biological assessment comprises of: Line Intersect Transect (LIT) to assess benthic cover and coral diversity to genre level; Underwater Visual Census (UVC) data for target ichthyofaunal species abundance and biomass; invertebrate diversity and abundance and algal species composition. The physical and environmental assessments include sea surface temperature and salinity, horizontal and vertical visibility levels, and human activities on the surface.  In addition, water and sediment samples are collected for further chemical analysis.  

The strengths of the census centre from the reef species and bathymetric data which results in interchangeable data sets thus providing cause and effect relationships.  The survey technique can be applied to the majority of reef community habitats resulting in a representative data set which can be assessed to determine biological trends on both a spatial and temporal scale.  Furthermore, socially and economically important species are used to highlight the importance of specific reefs which can then be targeted for management initiatives.  BSPs provide a firm scientific grounding to allow marine scientists to develop site specific management recommendations. 

ASSESSMENT OF BENTHIC PHASE SHIFTS USING THE CORAL-ALGAL QUADRAT (C-AQ) METHODOLOGY

H. L. MARKHAM, N. K. BROWNE AND J. JONES

Society for Environmental Exploration / Frontier, 50 – 52 Rivington Street,

London, EC2A 3QP

Relationships between disturbance and resilience within coral reef ecosystems commonly cause fluctuations or phase-shifts within the benthic communities.  The most commonly observed shift to be recognised is that of the coral-algal phase shift in which the benthos changes from a state of hermatypic coral domination to that in which fleshy macroalgal species predominate. This shift from a coral to an algal dominated system is the result of endogenous factors both direct (e.g. competition for space, recruitment), and indirect (e.g. herbivory, eutrophication) being equally as significant. However on more anthropogenically influenced reefs, the effects of indirect factors become considerably augmented and need to be closely monitored to prevent trophic cascades and the resulting irremediable reef degradation. 

The Coral-Algal Quadrat (C-AQ) is a survey methodology developed in order to assess the sessile benthic fauna of coral reef habitats. Using fifty centimetre squared quadrats graduated into ten centimetre squared samples, the composition of the benthic substrate can be biologically and statistically evaluated. Spatial and temporal surveys within each sector combined with the physical and basic chemical parameters at each site allow analysis of the dynamic nature of phase shifts within the reef habitat as well as the identification and nature of any exogenous forcing involved. Standard small-scale quantification of coral-algal interactions within a given localised site does not allow scientifically valid extrapolation to apply management considerations to an entire reef system. However, the C-AQ is a simple, low-resource methodology that allows rapid census across large areas of reef habitat. C-AQ therefore allows appropriate projections to be applied to census data in order to formulate sustainable management options for a given reef system.

REEF STATUS PROTOCOL – A PROGNOSTIC REEF SURVEY METHODOLOGY, RAPID YET COMPREHENSIVE

H. L. MARKHAM, N. K. BROWNE AND R. A. LENENE
Society for Environmental Exploration / Frontier, 50 – 52 Rivington Street,

London, EC2A 3QP

A comprehensive biological assessment of the marine environment to determine reef health status relies on access to both economic means and material resources. Resources typically include; expensive survey equipment, a multidisciplinary team of specialist scientists and an adequate time period over which a representative data set can be collated, some or all of which are often unattainable. 

The Reef Status Protocol (RSP) survey technique provides a rapid yet comprehensive and prognostic data set with minimal resource use from which management recommendations can be made with a high degree of confidence. A number of sites within a target area can be surveyed to a high standard over a short time period thus reducing the required levels of both economic and material resource. 

The biological value of a site is determined using standard parameters, including; fish assemblage, substratum cover and invertebrate present/absent data. This is collectively concurrently with both physical and chemical parameters. Low manpower is required for the technique, with only two in-water personnel requisite for each RSP survey.  In addition, the technique has a number of discreet levels in order that surveyors of varying skills base (highly skilled specialists to non-specialist volunteers) are able to conduct the survey to the limits of their ability, thus increasing the relevant manpower base.  

RSPs allow relevant projections and assumptions to be made regarding the status of coral reef health in a given region. Data collected using RSP may therefore be reliably used for the purpose of promoting both sustainable resource use and conservation. 

LIVE HARD CORAL COVER AND RECRUITMENT ON THE FRINGING REEFS OF

MAHÉ ISLAND, SEYCHELLES

K. NASH, K. WATSON AND N. ELLIS

Global Vision International, Amwell Farm House, Nomansland, Weathampstead,

St. Albans, Herts, AL4 8EJ

During the worldwide bleaching event of 1998, the coral reefs of the inner granitic islands of the Seychelles suffered extensive damage, resulting in a dramatic drop in scleractinian coral cover.  To assess recruitment and recovery of these coral populations, a monitoring programme was undertaken by Global Vision International on behalf of Seychelles Centre for Marine Research and Technology – Marine Parks Authority.  Recruit density and live hard coral cover were recorded bi-annually on granitic and carbonate reefs at a total of 24 sites around North West Mahé from April 2005 to September 2006. Preliminary analysis suggests that mean recruit density is increasing significantly over time, and granitic sites support significantly larger populations of coral recruits than carbonate sites.  Furthermore, greater hard coral cover was recorded on granitic reefs.  Genera richness and community composition did not differ significantly between reef habitats. The results indicate that granitic reefs are more resilient to bleaching events than carbonate sites. These findings are consistent with trends highlighted by a previous monitoring programme run by the Seychelles Marine Ecosystem Management Project from 2000 to 2004, and as such form part of a long-term study of reef recovery in the Seychelles.

 COMMUNITY-BASED MONITORING OF MARINE RESOURCES ON MOHÉLI ISLAND, UNION OF THE COMOROS

C. POONIAN, C. M. IBOURA AND H. ISSOUFI

Community Centred Conservation, C3-Comores

BP 34, Fomboni, Mohéli, Comoros. info@c-3.org.uk, www.c-3.org.uk

Community-based management enables local stakeholders to take responsibility for their own natural resources through direct participation in decision-making, surveillance and monitoring. This flexible approach can be valuable when tackling fundamental socioeconomic factors influencing conservation efforts and can be effective where scientific data are limited. Mohéli, one of the three islands of the Union of the Comoros is among the top ten green turtle (Chelonia mydas) nesting sites in the world with over 5000 females nesting annually.  However, effective marine conservation is adversely affected by existing ecological, cultural, socioeconomic and political conditions.  C3-Comores has initiated an environmental awareness programme in Hoani, a village in the North West of Mohéli and site of a principal turtle nesting beach, neglected by previous conservation efforts on the island.  Three voluntary community ecoguards have been trained in basic ecology, turtle monitoring and awareness-raising.  Four ecoguides were also trained to provide turtle-watching tours to encourage community conservation of natural resources through increased income from ecotourism.  The results of the initial training were overwhelming, and turtle poachers were caught and convicted within weeks; this led to direct financial benefits for the community, who received a percentage of the fines.  A regional conservation centre has now been established in Hoani, to provide information to local communities and tourists, and for the sale of artisanal crafts and souvenirs. C3-Comores has also extended the programme to neighbouring villages and has implemented a sustainable low-cost community turtle monitoring strategy for the whole island, which will be entirely managed by local communities in the future. This study has shown that motivated local communities can effectively monitor and manage marine resources.  However, the long-term sustainability and development of such programmes must inevitably depend on the generation of alternative income to maintain community motivation.

C3-Comores is a collaborative initiative between Community Centred Conservation (C3) and Mohéli Marine Park and FADEVICHO on Mohéli and AIDE on Grande Comore.

This work has been funded by a BP Future Conservationist Award and IOSEA Year o f the Turtle 2006.

NOTES
The RCUK Organising Committee would like to thank everyone for participating in the RCUK 2006 Annual Meeting.

We hope you have found this a valuable experience in continuing to promote multidisciplinary conservation, public awareness and education about coral reefs through bringing together fellow UK reef workers and interested parties.

Next year we will be celebrating the 10th Annual Meeting of RCUK. Not only will it be an important anniversary that reflects the successes over the past 10 years, it will aptly lead us into the International Year of the Reef 2008, emphasising the importance and value of communication and information exchange as a powerful tool, to assist in the global fight to conserve the worlds reefs and associated ecosystems.

� Socio-economic Monitoring Programme for the Western Indian Ocean, SocMon WIO is a product of substantial collaboration among social scientists and coastal managers in the region whose activities are coordinated by CORDIO East Africa


2 The current monitoring builds on existing biological and traditional ecological knowledge as well as extensive in situ observations from Blue Ventures Research staff.








