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Welcome to RCUK (Reef Conservation UK) Meeting 2003

Welcome to the 6th 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. It continues to be an 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@hotmail.com) if you are interested.

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. There will be comment forms near the registration desk and do feel free to let us know what you think or if you have any suggestions for RCUK.

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

RCUK Committee

6th December 2003
Programme
	Time
	Title
	Speakers / Authors

	8.30 - 9.00
	Registration and Coffee
	

	9.00 - 9.10
	Introduction
	K. Teleki

	9.10 - 9.30
	The UK ICRI secretariat
	TBC

	
	Session 1: Reefs under stress and Remote Sensing
	Chair: K. Teleki & A. Harborne

	9.30 - 9.50
	High latitude staghorn coral assemblages from the Eocene El Niño
	B.R. Rosen & C.C. Wallace

	9.50 - 10.10
	Strategies for scleractinian coral colonies growing under stress in the Wakatobi Marine National Park (S.E. Sulawesi, Indonesia): sedimentation, light limitation and bomb fishing
	M.J.C. Crabbe & D.J. Smith

	10.10 - 10.30
	Bioerosion along a sediment gradient: the importance of macroborers, Rio Bueno, Jamaica
	J. Mallela & C.T. Perry

	10.30 - 10.50
	Quantitative biotope mapping of the entire Bimini Islands, North Bahamas and two known lemon shark (Negaprion brevirostris) nursery grounds within the Bimini setting as a base for defining Essential Fish Habitat.
	N.E. Hussey, J.R. Turner and S.H. Gruber

	10.50 - 11.20
	Coffee
	

	
	Session 2: Mauritius and Rodrigues
	Chair: E. Wood

	11.20 - 11.40
	Coral reefs of Mauritius - A story of change
	J.R. Turner & R. Klaus

	11.40 - 11.55
	Ecological structure of Rodrigues Lagoon corals
	M. Winter

	11.55 - 12.05
	Investigation into the distribution of the epifaunal suspension feeding bivalve Electroma alacorvi (Dillwyn) in relation to environmental variables, in particular turbidity, in the Rodrigues Lagoon
	K. Biddick

	12.05 - 12.15
	Changes in laminar coral abundance and morphology with gradients in light, turbidity and sedimentation in Rodrigues
	J.I. Doyle, J.R. Turner & B.R. Rosen

	12.15 - 12.25
	The impact of a bleaching event on the hard coral communities of Rodrigues (Indian Ocean) with particular regard to the degradation of the reef framework
	V. Skyrme, E. Hardman & J.R. Turner

	12.25 - 12.35
	Marine Protected Areas and the importance of marine conservation within the Rodrigues Lagoon
	N. Foster

	12.35 - 14.20
	Lunch and Lunchtime Events
	

	
	Session 3: Volunteer programmes and reef restoration
	Chair: S. Harding

	14.20 - 14.35
	Preliminary findings from the Greenforce Andros Island Marine Project
	W.Y. Chan, F.K. Berry, A.D. Hughes & S.M. White 

	14.35 - 14.50
	Reefmap Nicaragua: A multidisciplinary collaborative study of Coastal Issues on Two Rapidly Developing Caribbean Islands
	A. Hunt, D. Hume, T. Daw, U. Gunnartz, R. Velterop, M-C. Badjeck & P. Broadhurst

	14.50 - 15.05
	The intertidal and sub-tidal fishery for Octopus cyanea Gray around Misali Island, Tanzania
	A. McVean & N. Beharrell

	15.05 - 15.20
	The work of Reefdoctor.org
	D. Presman

	15.20 - 15.35
	An assessment of a practical, low-tech and small scale coral rehabilitation approach undertaken in the central Philippines
	M. Samoilys, B. Cabrera & D. McCorry

	15.35 - 16.05
	Coffee
	

	
	Session 4: Socio-economic approaches to reef conservation
	Chair: H. Hall

	16.05 – 16.20
	The potential effects of different fishing methods on the reef fish community of an artisanal fishery
	A. Gill & J. Clifton

	16.20 - 16.40
	Making the most of coastal resources: A blueprint for maximizing sustainable benefits
	T. Roxburgh & J. Spurgeon

	16.40 - 17.00
	Valuation of coral reefs for tourism use in the Derawan Islands, East Kalimantan, Indonesia
	J. Jones, Lida-Pet-Soede & J.R. Turner

	17.00 - 17.20
	The use and viability of business planning as a Marine Protected Area Management Tool
	J.M. Ridley

	17.20 - 17.40
	Institutional fit in tropical ecosystems: a test using marine protected areas
	D.J. Hutchinson, K. Brown & I.M. Côté

	17.40 - 17.45
	Conclusions
	

	17.45 - 
	Reception
	


Lunch Events

????

Other stuff?
Abstracts

Abstracts for both oral and poster presentations 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.
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Investigation into the distribution of the epifaunal suspension feeding bivalve Electroma alacorvi (Dillwyn) in relation to environmental variables, in particular turbidity, in the Rodrigues Lagoon

K. Biddick

School of Ocean Sciences, University of Wales, Bangor

	


Turbidity and the abundance of Electroma alacorvi both vary significantly within the Rodrigues Lagoon and preliminary investigations by Dr. Graham Oliver suggested there to be relationship between the two. However, this investigation shows that a simple linear relationship does not exist between E. alacorvi abundance and the turbidity of the water column (Spearman’s Rank Correlation r = 0.551, p = 0.157). Consequently turbidity is not responsible for the observed distribution. Inconclusive multivariate analysis using all measured physical factors (Rho = 0.115, p = 0.258) confirmed that all the factors which affect the distribution were not measured. The size of E. alacorvi found around the lagoon varies significantly, with Ile Hermitage supporting both the highest density of E. alacorvi and the largest individuals. Growth is restricted by the coral form to which the individual is attached and, unlike in the Red Sea, there is non-specific coral attachment with attachment to Millepora and Acropora branching forms supporting the greatest number of E. alacorvi. By counting the ridges found on the labial palps this investigation suggests that the number of ridges on the labial palps and the size of the labial palp increase with the turbidity of the water column. E. alacorvi therefore may have evolved mechanisms which enable it to survive in turbid environments. Turbidity is a high concern threat to the Rodrigues coral reef. However, until all factors that affect the distribution of E. alacorvi are determined it cannot be used as a bioindicator of turbidity. 

Supervisors for this project were Dr. Graham Oliver, Museum of Wales, Cardiff and Prof. Ray Seed, University of Wales, Bangor.

Preliminary findings from the Greenforce Andros Island Marine Project

W.Y. Chan, F. K. Berry, A.D. Hughes and S.M. White
Greenforce. 11-15 Betterton Street, Covent Garden, London, WC1H 9BP

	


The Greenforce Bahamas project began in September 2001 under a remit agreed with the Bahamas National Trust.  The projects objectives are to survey two marine replenishment zones in order to:

1. Undertake intertidal and sub-littoral surveys to compile baseline marine data sets.

2. Construct a benthic habitat map of the two proposed marine replenishment zones. These areas will form an essential part of the proposed Andros Island Park System.

Currently the project is in the northern replenishment zone of Blanket Sound, on the eastern coast of Andros. There are plans to move to the southern replenishment zone in 2004 to initiate monitoring of the second no-take zone instigated by the Bahamas National Trust.

Since establishing the project Greenforce have conducted over 700 surveys, identified and recorded 143 fish species and 24 coral species.

Data findings to date include high sighting frequency and densities of Thalassoma bifasciatum, with the most common family groups seen being Scaridae. Habitat surveys indicate that a hard substrate is dominant with 8% living coral cover, Montastraea annularis and Montastraea franksi are the most common species. Algal quadrats show that there is an average of 33% algal cover at the 10 permanent monitoring sites, fleshy algae is the most abundant type forming 20% of the cover.

Future work includes studies in reef rugosity, the surveying of fish assemblages that utilise red mangrove communities and outreach work in conjunction with local stakeholders ANCAT (Andros Conservancy and Trust) and BERC (Bahamas Environmental Research Centre). In addition, work is in progress with local communities and schools to promote environmental education.
Strategies for scleractinian coral colonies growing under stress in the Wakatobi Marine National Park (S.E. Sulawesi, Indonesia): sedimentation, light limitation and bomb fishing
M.J.C. Crabbe1 and D.J. Smith2
1 School of Animal and Microbial Sciences, University of Reading, Whiteknights, Reading, RG6 6AJ

2 John Tabor Laboratories, School of Biological Sciences, University of Essex, Wivenhoe Park, Colchester, Essex, CO4 3SQ

	


The Wakatobi Marine National Park is in one of the world’s largest biodiversity centres of coral ecosystems (Crabbe and Smith, 2002, 2003).  Using digital image analysis and physical measurements (Crabbe et al., 2002; Crabbe, 2003; Crabbe and Smith, 2003) we have determined the effect of stress induced by sedimentation, light limitation and blast fishing on corals at three sites in the Park, each separated by about 1.5 km: Kaledupa, a reef experiencing little or no human use, Sampela, a heavily used reef, and Hoga, a reef with intermediate use.  

Corallite dimensions – width, height, densities, and inter-corallite distances  - of Galaxea fascicularis colonies studied at Sampela varied significantly with depth, and with incident light.  Corallite width decreased with the amount of incident light, while corallite height increased with the amount of incident light (r2 values of 0.835 for width and 0.869 for height).  . In all colonies, inter-corallite distance decreased and corallite density increased significantly with the amount of incident light; r2 = 0.89 (n = 9, p<0.02) for intercorallite distance and r2 = 0.85 (n = 9, p<0.03) for corallite density.  Our results show that under light-limiting conditions, Galaxea fascicularis has developed strategies to optimise energy utilization from heterotrophic feeding and photosynthesis, and these different strategies can be implemented within a single colony.  Under low light conditions, distribution and size of corallites is such as to optimise heterotrophic nutrition, while in conditions where light is not limiting, distribution and size of corallites is optimal for photosynthesis.  

Bomb fishing is still a major problem in the area, and has resulted in a small number of large corals on the reef flats. From 2001-2003 we have studied bleaching and recovery of Porites lutea colonies damaged by blast fishing.  Monitoring of bleaching in Porites colonies induced by blasting could be a useful way of monitoring blast fishing practices in susceptible areas in the Indo-Pacific.  

References

Crabbe, M.J.C. (2003) A novel method for the transport and analysis of genetic material from polyps and zooxanthellae of scleractinian corals.  J. Biochem. Biophys. Methods. 57, 171-176.

Crabbe, M.J.C. and Smith, D.J. (2003) Computer modelling and estimation of recruitment patterns of non-branching coral colonies at three sites in the Wakatobi Marine Park, SE Sulawesi, Indonesia; Implications for coral reef conservation.  Computational Biology and Chemistry. 27, 17-27. 

Crabbe, M.J.C. and Smith, D.J. (2002) Comparison of two reef sites in the Wakatobi Marine National Park (SE Sulawesi, Indonesia) using digital image analysis. Coral Reefs. 21: 242-244

Crabbe, M.J.C., Mendes, J.M. and Warner, G.F. (2002) Lack of recruitment of non-branching corals in Discovery Bay is linked to severe storms.  Bull. Marine Sci. 70, 939-945.

Changes in laminar coral abundance and morphology with gradients in light, turbidity and sedimentation in Rodrigues
J.I. Doyle1, J.R. Turner1 and B.R. Rosen2
1 School of Ocean Sciences, University of Wales Bangor, Menai Bridge, Anglesey LL59 5EY, U.K.

2 Department of Palaeontology, Natural History Museum, Cromwell Road, London SW7 5BD, U.K.

	


This study aimed to test the hypothesis that platy corals are more abundant in light limited environments, which occur at depth or in shallow but turbid waters. One of the greatest threats facing the marine environment of Rodrigues is sedimentation due to increased land runoff, which has resulted from deforestation.  Sediment clogs feeding and respiratory surfaces, and sediment removal is energetically expensive for corals. Autotrophy is reduced by low irradiance. There is evidence from modern reefs and the geological record that corals adapt to changes in light and sedimentation by morphological plasticity. In situ. measurements of the abundance and morphology of laminar corals, irradiance, turbidity and sedimentation rate were collected at 3 depth bands at reef front sites of decreasing shelter on the North east coast of Rodrigues: Totor, Bananas, Chaland.  Platy corals were one of the most abundant morphologies at all sites and were more abundant in the middle depth band (Totor: 8-12m, Chaland & Bananas: 12-16m) than at the lowest depth (Totor: 12-16m, Chaland & Bananas: 16-20m,  One-way ANOVA F=7.01, p=0.006), possibly due to higher levels of sedimentation due to re-suspension at depth. Laminar colonies were significantly wider at depth (18.4( 15.9 cm) than in the shallows (6.2( 6.3 cm, Mood’s Median X2=16.42, p=<0.001) and individual laminae significantly increased in width with depth (22.1( 13.0 cm to 35.6( 30.2 cm, Kruskal-Wallis H=6.99, p=0.03). Laminar colonies altered their orientations with depth to maximise their exposure to available light (Mood’s Median X2=10.76, p=0.005), indicating a photoadaptive response to low light levels. Causal relationships between changes in morphology and environmental parameters could not be established, as the effect of any one factor could not be isolated. This research will further the understanding of the importance of light, turbidity and sedimentation as physical parameters in the structuring of coral reefs. 
Marine Protected Areas and the Importance of Marine Conservation within the Rodrigues Lagoon

N. Foster

School of Ocean Sciences

University of Wales, Bangor

	


Rodrigues is a small Island situated in the Indian Ocean. It is totally surrounded by a fringing and continuous coral reef which encloses a shallow lagoon, encompassing a variety of habitats and 17 uninhabited islets. Land clearance, development, building, mining, exploitation of marine resources and natural impacts have had, and continue to have, serious implications on the lagoon. The Rodriguan population depends heavily on fishing within the lagoon as a means of employment and apart from agriculture the only other forms of employment are within the service sector (e.g. tourism). Therefore, conservation of the fish stocks and habitats within the lagoon is extremely important. In addition, the fringing reef provides the only barrier between the Island and the Indian Ocean. 

The investigation presented here aimed to assess coral biotopes within the Rodrigues Lagoon as potential sites for establishing Marine Protected Areas (MPA’s). Thirty minute timed swim surveys and 20m by 2m belt transects were used to gain detailed information about physical structure, biological composition, sessile invertebrate community and scleractinian coral community at six sites within the lagoon. The six sites were shown to be different from one another in terms of physical structure, biological composition and invertebrate community and significantly different in terms of hard coral diversity and abundance. High coral cover (30-50%) was observed at East of Grande Passe, Pate Capdor, Passe L’Ancre and Sparse Coral South Lagoon and unexpectedly low coral cover (<10%) was observed at Ile Aux Fou and Trou Malabar. It was suggested that the proposed Marine Protected Areas enclosing Pate Capdor, Ile Aux Fou, Trou Malabar, Sparse Coral South Lagoon and Passe L’Ancre be enforced and a new Marine Protected Area be established at the site to the East of Grande Passe.

The potential effects of different fishing methods on the reef fish community of an artisanal fishery

A. Gill1 and J. Clifton2
1 Cranfield University, Institute of Water & Environment, Silsoe, MK45 4DT

2 University of Portsmouth, Buckingham Building, Lion Terrace, Portsmouth, Hants, PO1 3HE

	



We undertook a baseline assessment of the fish species caught in a variety of nearshore coral reef environments by different fishing methods in an artisanal fishery in S.E. Sulawesi, Indonesia. The aim was to determine the current status of the fishery and if necessary highlight any potential consequences on the fish community of using each method. The bulk of fishing activity used the line fishing method, with nylon gill net and spear fishing also being practiced.  Our analysis found significant differences between the three methods in the fishing pressure they exerted on different species, on different sizes of fish and trophic groups. We also conducted an analysis of the length at first maturity of each species which showed that a large proportion of the fishery was being caught at sizes below the expected size at maturity. We consider the implications of these findings with regard to the future status of the fishery.
Reefmap Nicaragua: A Multidisciplinary COLLABORATIVE Study of Coastal Issues on Two Rapidly Developing CARIBBEAN Islands
A. Hunt*, D. Hume, T. Daw, U. Gunnartz, R. Velterop, M-C. Badjeck and P. Broadhurst
	


The Reefmap Project was initiated in September 2002 by a group of six MSc. students from the University of Newcastle who felt that their individual end-of-year dissertations could be integrated to provide a suite of information for a chosen coastal area in the tropics. To develop a more holistic project overview it was decided that each student project should focus upon a different issue of particular relevance to the coastal zone of the study area. The team worked closely with central government agencies, local government, NGO’s and institutions to support the development of a coastal management plan for the municipality.

The chosen study site was a pair of small, rapidly developing islands on the vast Caribbean continental shelf of Nicaragua known as the Corn Islands. These volcanic islands support a wealth of richly biodiverse coastal and marine habitats including well-developed coral reefs, dense seagrass beds and scattered mangrove swamps. The Corn Islands form two of the six major sites of coral reef growth on the Caribbean coast and the seabed surrounding the reefs is a prime habitat for the Caribbean spiny lobster (Panilirus argus), the most commercially important species on the coast.

The fieldwork was conducted over a nine week period between May and July 2003 and involved six separate studies: (1) an assessment of coral reef health using a standardised regional protocol; (2) habitat mapping using acoustic techniques; (3) an assessment of wetland pollution; (4) a study of the effects of sedimentation on coral communities; (5) a spatial and economic study of the spiny lobster fishery; and (6) a study of the perception of regulations and management of the islands’ fisheries. Each study was assisted by at least one student from a local university in order to involve the local community in the project and to go some way towards building capacity for effective coastal management in the area.

*alex@reefmap.org.uk

Quantitative biotope mapping of the entire Bimini Islands, North Bahamas and two known lemon shark (Negaprion brevirostris) nursery grounds within the Bimini setting as a base for defining Essential Fish Habitat
N.E. Hussey1, J.R. Turner1 and S.H. Gruber2
1 School of Ocean Sciences, University of Wales, Bangor, Menai Bridge, Anglesey, U.K.

2 Bimini Biological Field Station and University of Miami, Rosenstiel School of Marine and Atmospheric Science, Miami, FL 33149-1098, U.S.A.

	


Conservation efforts to protect the marine environment are critical as extensive uncontrolled development is planned for The Bimini Islands, North Bahamas. Neonate, juvenile and sub-adult lemon sharks (Negaprion brevirostris) are dependent on the Bimini lagoonal complex. For effective management and conservation an accurate knowledge of the early life history of resident sharks is required in order to define Essential Fish Habitat. Integrating Geographical Information Systems and remote sensing has proved to be effective in achieving this.  The study aimed to map the biotopes of the entire Bimini Islands, and two lemon shark nursery grounds within the Bimini setting. Landsat 7 ETM+ imagery was used alongside extensive groundtruthing to obtain data on the assemblage of conspicuous species, environmental parameters, biological zones and substrata. Data was standardized and statistically analysed to define biotopes which reflected the varying density of the dominant turtle grass (Thalassia testudinum) and environmental characteristics of the three main lagoons: (1) semi intertidal, North Sound Basin, part enclosed, limited tidal flushing and consequent stunted productivity; (2) Western Lagoon with restricted tidal flow; and (3) Eastern Lagoon opening out on to the Grand Bahamas Banks. The North Sound ecosystem appears most fragile with respect to environmental/ecological disturbance proposed by the resort development, which includes extensive mangrove removal and dredging. Marked effects on the survival of young lemon sharks in the North Sound caused by siltation due to unregulated dredging (pre-development) have been published. Although accuracy assessment has yet to be undertaken, field observations indicate that Landsat is suitable for producing medium/coarse resolution maps. However, complex optical parameters within the water column presented problems during classification.  Within the nursery grounds, boundaries may be inaccurate due to the sensor’s spatial resolution. The biotope maps will enable preliminary statistical analysis of habitat, with data on prey item and juvenile shark location and abundance to identify essential nursery habitat. 

Institutional fit in tropical ecosystems: a test using marine protected areas

D.J. Hutchinson1,2,*, K. Brown1 and I.M. Côté2

1 School of Development Studies, University of East Anglia, Norwich, NR4 7TJ, UK

2 Centre for Ecology, Evolution and Conservation, School of Biological Sciences, University of East Anglia, Norwich, NR4 7TJ, UK

	


Marine protected areas (MPAs) are the primary form of protection in the marine environment and are being used by many as a spearhead for conservation.  However, there is much debate with regard to their effectiveness.  This paper addresses this question of effectiveness using the idea of institutional fit.  

In the context of the management of natural resources, it has been argued that a misfit between the institutions and the ecosystems they seek to manage is associated with temporal and spatial scales and the irreversibility of some management decisions. Thus, the development of appropriate institutions, which demonstrate fit in terms of certain characteristics, is necessary. This is especially critical for marine resources that have particular features which provide challenges for institutional development.

Many problems with MPAs appear to stem from the difficulty in incorporating the concepts of ecologically sustainable development and stakeholder involvement into their design and practical management; exacerbated by the problems of trading-off ecological and economic goals and coping with increased pressure, for example from tourism. In addition, it has been further argued that the failure to take on board local-level development concerns undermines many such projects. However, local institutions rarely exist that are able to manage complex resources, and environmental policy frameworks are often weak.  This points to inappropriate institutions as a critical constraint to achieving ecological sustainability.

Through detailed examination of two Caribbean MPAs, we have shown that although a priori criteria can make significant contributions to the analysis of resource management institutions, they fall short of providing the analysis that corresponds to a multi-species ecological approach.  We suggest sustained, effective, environmental protection will be achieved using appropriate methods that take into account the true nature of the social-ecological system.  This coincides with ideas of context, education, resilience, evolution and adaptation.

* d.j.hutchinson@uea.ac.uk

Valuation of Coral Reefs for Tourism Use in the Derawan Islands, East Kalimantan, Indonesia

J. Jones1*, Lida-Pet-Soede2** and J. Turner3***

 Institute of Environmental Sciences, University of Wales, Bangor, Robinson Building, Bangor, Gwynedd, LL57 2UW

2 WWF Indonesia - Marine Program, Jl. Hayam Wuruk 179, Denpasar 80235, Bali Indonesia

3 School of Ocean Sciences, Menai Bridge, Anglesey LL59 5AB
	


The aim of this study was to evaluate the economic and financial benefits of tourism use of the coral reefs of the Derawan Islands, East Kalimantan, Indonesia and to determine the potential for revenue generated from tourism for marine conservation in the biodiverse, but threatened marine environment of the Derawan Islands.  Further, the study investigated tourist perception of the quality of the marine environment and the perception of Derawan Islanders’ of tourism and the quality of the marine environment.  Surveys of visitors, dive operators and local people were carried out during July and August 2001.  The economic value of tourism use was calculated using the travel cost and contingent valuation method for comparison of results for the year 2000 based on 2500 visitors.  The travel cost method (TCM) gave a higher value of US$4,637500 than contingent valuation US$670,062.50. The contribution to the global economy that was directly attributable to, or the total economic value of, the tourism use of the coral reefs of the Derawan Islands was US$8,014,750 consisting of the economic value calculated by TCM of US$4,637,500 and a financial benefit of US$3,377,250.  Potential revenue from tourism for marine conservation obtained by contingent valuation was estimated as US$77,925.  80% of visitors (n=175) were willing to pay toward marine conservation an average of US$ 31.17 with  60% preferring payment as a fee.  Most visitors (66% n=136) stated the quality of the marine environment was better than other locations they had dived in.  Fifty five percent of Derawan Islanders’ were aware that some damage had occurred to the reef and 94% stated that tourism helped with reef conservation.  In conclusion, all aims of this study have been met and the results will contribute to justification for integrated marine management of the coral reef ecosystem of the Derawan Islands.  

* jennie.jones@bangor.ac.uk
** lidapet@attglobal.net
*** j.r.turner@bangor.ac.uk
Bioerosion along a sediment gradient: the importance of macroborers, Rio Bueno, Jamaica

J. Mallela* and C.T. Perry

	


Coral reefs globally are being increasingly subjected to deleterious terrestrial inputs, one of the most significant of which is sediment.  Often this results in coral death a consequence of which is increased substrate availability for bioeroding organisms to recruit to.  On healthy reefs, constructive processes (e.g. reef growth) outweigh destructive processes (e,g, bioerosion).  On stressed reefs, bioeroding processes are likely to outweigh constructive processes.  It is often these destructive processes which are overlooked when assessing the health of coral reef communities.

Reefal development in Rio Bueno, north Jamaica is heavily influeneced by riverine inputs, primarily sediment.  In addition to this, overfishing, Diadema mortality, and hurricane damage have also played important roles in defining the community structure.  These disturbances have culminated in a phase shift from that of coral dominance to an algal dominated system with macro algal cover accounting for up to 63 % and mean hard coral 11.3 % of the total benthic cover.

Dead coral samples were collected from a range of depths at two contrasting sites within Rio Bueno in order to quantify rates of bioerosion.  The outer site being a clear water, high energy environment, (mean sedimentation rates 7.1 mg cm-2 d-1), and the central site a low energy, highly turbid environment close to the river mouth, (mean sedimentation rates 17.0 mg cm-2 d-1). Coral samples were analysed in order to determine spatial variation in the boring community structure.  Results highlight the importance of Clionid sponges which dominate both sites with regards to framework destruction and account for up to 92% of the bioeroding community, whilst Agaricia agaricites proved to be the most susceptible coral with regards to macroborer infestation.
* J.mallela@mmu.ac.uk
The Intertidal and Sub-tidal Fishery for Octopus cyanea Gray around Misali Island, Tanzania

A. McVean* and N. Beharrell*
Society for Environmental Exploration.  50-52 Rivington Street, London. EC2A 3QP.
	


Results of a study of the artisanal fishery for Octopus cyanea Gray (1849) within the Misali Island Marine Conservation Area (MIMCA), Pemba, Tanzania are presented and compared with results of a similar study of 3 other sites along the Tanzanian coastline. 69 fishing days during the period November 2002 – August 2003 were surveyed with catches amounting to 7140kg recorded. Of the more than 8500 octopi landed, 3100 individual octopi were weighed and 2700 measured. Catch per unit effort (CPUE) statistics for the two reef areas fished indicate high catch rates compared to other sites in Tanzania whilst average sizes and size class frequency data indicate that one of the sites (Utalimani) may be overfished. Statistics for the other (Misali Island) indicate that it is between sites regarded as being healthy and overfished. Anecdotal reports suggest declining catch rates and increasing fishing pressure in both areas and so management recommendations are suggested including input from exporters purchasing octopi caught within MIMCA. 

* research@frontier.ac.uk
The work of Reefdoctor.org
D. Presman

Reefdoctor.org

	


Reefdoctor.org is a small Non-Profit Organization whose main objective encompasses the restoration and long-term sustainability of coral reef health in areas of moderate-severe reef destruction. In order to reverse the onset of degradation, Reefdoctor.org build novel and unique coral reef garden systems (RGS) and fishing reefs with the aim to re-introduce invertebrate and vertebrate populations to the specified work area and monitoring the ensuing changes in ecology and community structure. The fishing reefs are to be used by the local population to boost their catch and remove some of the strain from the natural reefs in the area. Daniel Presman, director and one of the designers of the RGS, will be discussing coral conservation methods and if all the work is really worthwhile.
The Use and Viability of Business Planning as a Marine Protected Area Management Tool

J.M. Ridley

	


“If idealism is not businesslike, ideals remain no more than ideals and of no use to those we have set out to help.” (de Soto, 2001:264)

The limited success of MPAs has resulted in vast areas of coral reefs remaining vulnerable to uncontrolled exploitation and damage, in part because of the lack of financing available for MPAs management. Increasingly, economists are developing innovative financing mechanisms to address this issue, while encouraging “protected area managers to see their job, in part, as running a business” (Thomas et al, 2000:8) proposing that a business approach should be adopted towards financing protected areas. In practice the limited capacity of MPA managers to put the recommendations into practice is a significant challenge.

This paper investigates the possibility that business planning (a management tool developed within the private sector) can be of significant use to the managers of Marine Protected Areas, in part by examining a single case study in the Turks and Caicos Islands. 

The paper argues that business planning offers a method through which to measure the performance of MPA managers (their ability to direct their resources to activities that will add value to the MPAs wider objectives). It can also encourage MPA managers to: define how they will manage their resources in order to achieve measurable targets; to think laterally and be nimble in the face of changing circumstances (including variations in funding); and seek out and discover linkages that will enable integrated management of the MPAs.

High latitude staghorn coral assemblages from the Eocene El Niño

B.R. Rosen1 and C.C. Wallace2
1 Department of Zoology, The Natural History Museum, Cromwell Rd., London SW7 5BD, Great Britain

2 Museum of Tropical Queensland, 70-102 Flinders St., Townsville Australia 4810

	


"Coral reefs are the global canaries" (Hughes et al : http://media.jcu.edu.au/story.cfm?id=118) but we show that "some canaries survived" by moving outside the tropics in a period regarded as an historic analogue of predicted global warming conditions.  The shores of southern England and northern France seem barely the location for warm tropical organisms but this is just the scenario predicted by a finding of fossil "staghorn" corals from the Eocene period around 40 million years ago. This period is being seen as a precedent for prolonged global warming such as could occur due to complete breakdown of the El Niño Southern Oscillation ("ENSO") system. The fossils demonstrate that at least some reef animals may survive the bleaching, disease and habitat change predicted to affect coral reefs as the tropical and adjacent regions experience higher and higher temperatures.

Following repeated record high sea temperatures and accompanying extensive coral death (Lough 2000) there is concern about the consequences of potential future global climate conditions for coral reefs throughout the world (Knowlton 2003, Hughes et al. 2003).  Predictions for change to the world’s reefs and recommendations for change management (Knowlton 2003, Hughes et al. 2003, Done 1999) generally overlook data about range extensions available from extinct coral assemblages in locations no longer supporting reef corals. Eleven morphologies of the dominant modern coral subgenus Acropora, identifiable with nine of its 20 currently recognised species groups (Wallace 1999), occur in the mid to late Eocene (49-34ma) - a period of extreme global warmth analogous to predicted persistent modern El Niño conditions (Pearson & Palmer 1999, Huber & Cabellero 2003). This diverse series of fossils is found in deposits in England and northern France, well outside the current geographic and latitudinal range of reef corals. We propose that this demonstrates a strong precedent for latitudinal extension of coral species distributions, and a possible refuge against extinction for this important functional group of corals, in a global warming scenario.   
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Making the most of Coastal Resources: A Blueprint for Maximizing Sustainable Benefits
T. Roxburgh and J. Spurgeon

Jacobs

	


The true environmental, social and economic value of global coastal resources is rarely fully appreciated nor managed in a sustainable and equitable manner.  Furthermore, insufficient funds are usually made available for management, and considerable inefficiencies often exist in current management practices.  The result is continued worldwide degradation of coastal resources. 

There is a need for some readily available, simple and fully integrated guidance to help unlock the full value of our coasts whilst facilitating far more effective and sustainable management. The guidance needs to draw upon a wide range of disciplines with various outputs disseminated at all levels, from the general public through to resource management decision makers. We intend to develop a framework, set of principles and methodology to assist with maximizing and sustaining coastal resource benefits, capture of monetary values and minimization of management costs.  

Initially, the study will focus on the islands of American Samoa as a case study, which shares the full array of problems typically associated with coastal resource overuse in the tropics.  Here the Government has taken the bold step of pursuing coastal management based on the full range of existing and potential coastal resource values (e.g. related to fisheries, cultural values, tourism, ecological services and coastal processes etc). The study outputs will complement existing tools and integrate the latest research and principles from disciplines such as: ecology, environmental economics, sociology, philosophy, law, operations management, marketing, business strategy, information management and organizational behavior. 

Potential study components include: (a) an overview of coastal values; (b) an overview of valuation techniques; (c) an overview of approaches for benefit transfers; (d) an integrated framework of values; and (e) approaches and principles for maximizing benefits, minimizing costs and capturing monetary values. We hope to develop further case studies to broaden the scope of the study and incorporate lessons learned from other areas.  In addition, we will be seeking to encourage a number of international specialists in either review roles or as major contributors.  We are also currently seeking assistance through both financial support and technical input.

An assessment of a practical, low-tech and small scale coral rehabilitation approach undertaken in the central Philippines

M. Samoilys1,2, B. Cabrera3 and D. McCorry1

1 Project Seahorse, Zoological Society of London, Regent’s Park, London NW1 4RY, UK

2 IUCN Eastern Africa Regional Office, P.O. Box 68200, Nairobi, Kenya

3 Project Seahorse Foundation for Marine Conservation, 222 4th Street, Guadalupe, Cebu City, 6000, Philippines

	


Philippine coral reefs are among the most diverse, and the most degraded, in the world.  Two major indicators of reef degradation are rubble and/or macroalgal dominated benthic communities, both direct and indirect impacts of blast-fishing and Malthusian over-fishing. Conservation measures to reverse the declining trends in coral condition and fish stocks are being addressed through coastal resource management programmes.  In the central Philippines the adoption of coastal management is most widely applied in the form of community-based marine protected areas.  Project Seahorse has assisted with the establishment of nine community-based marine protected areas within the inshore coastal region of the Danajon Bank reef complex of northern Bohol, Central Philippines within the last eight years.  The majority of these MPAs encompass shallow, fringing reefs in naturally turbid conditions and exhibit visible signs of degradation in the form of high macroalgae (Sargassum sp.) and rubble cover and low live hard coral cover.  A ten month study was initiated in 2002 within one of these MPAs to assist the natural rehabilitation of the coral community by testing the effects of repeated algal cropping on coral recruitment and growth, and fish community diversity and abundance.  A low tech, small scale, participatory technique was applied in the form of a repeated algal cropping trial.  Ten replicate algal/coral patches (five treatments and five controls) were permanently marked and algae repeatedly removed from the treatment plots.  Monthly surveys were conducted to assess changes in benthic cover and fish abundance within all ten plots.  Preliminary results of the study will be presented and discussed in terms of this type of rehabilitation as a form of local management intervention.

The impact of a bleaching event on the hard coral communities of Rodrigues (Indian Ocean) with particular regard to the degradation of the reef framework

V. Skyrme*, E. Hardman and J. Turner

School of Ocean Sciences, Menai Bridge, Anglesey, LL59 5EN.

	


Fringing and patch reefs of Rodrigues (Indian Ocean) were visited four months after a coral bleaching episode. Surveys were carried out to assess mid-term damage at seven sites, and to predict likely impacts of bleaching on the future structural integrity of the reef. Surveys focussed on key ‘framework’ species that were considered to provide greatest contribution to reef structure. Rapid assessments were carried out using standard methodology to allow comparison with surveys conducted at the time of bleaching and two years previously. Belt transects and appraisal of individual colonies at each site allowed more detailed analysis of bleaching impact. Indices of reef health were compared to determine which provided the best indicator of bleaching damage. Abundance of dead coral was found to provide a better measure of reef health than abundance of live coral or species richness. The framework species that made the greatest contribution to reef structure, were tabulate, branching and digitate Acropora spp, and Montipora spp. Four months after the bleaching event, many colonies were partially or completely dead but still standing and at the two worst affected sites, more than 95% of tabulate and digitate Acropora, and 55-60% of branching Acropora, had severe (30-100% tissue dead) tissue mortality. As tabulate, digitate and branching Acropora had all been severely bleached four months previously, these results suggest that dead digitate and tabulate Acropora retained their structure better than branching Acropora corals. In the mid-term the structural integrity of the reef had been maintained, as the worst bleached sites were those with a low lying reef structure supported by a hard limestone pavement. Sites with a more complex and fragile reef structure were less severely affected. However, colonies that had been damaged were frequently eroded and at some sites large amounts of rubble were present. Mechanical damage caused by loose rubble could accelerate the disintegration of dead standing coral, although at some sites, this would be minimised as the rubble had already become consolidated by macroalgae. Although the large amount of dead standing coral makes the affected reef sites vulnerable to future disturbance, in general the ecosystem functions provided by reef structure are assumed to have been maintained in the mid-term. 

* vivskyrme@yahoo.com

Coral Reefs of Mauritius – A Story of Change

J.R. Turner* and R. Klaus

School of Ocean Science, University of Wales, Bangor, Marine Science Laboratories, Menai Bridge, Anglesey, Gwynedd LL57 5EN
	


The densely vegetated and coral reef-fringed island of Mauritius was not settled by man until relatively late (1598), and it may be assumed that its modern reefs were pristine until this time.  Early observations reported in ships logs, diaries and literature, and data on population and land-use from colonial times, provide evidence of environmental degradation over 380 years.  The evidence is critically evaluated, showing that by the time Darwin visited Mauritius, the reefs were far from pristine.  Compared with most island states, Mauritius has developed exceptionally fast in the last two decades, due to sugar cultivation, an Export Processing Zone, and tourism.  Data from satellite remote sensing and survey from 2002, 1994 and 1990 is compared with the reef habitat maps of Montaggioni and Faure (1979), recorded just prior to the recent accelerated development of the island, showing that reef habitat and water quality have degraded at an even greater rate than in the previous 380 years.  Further positive and negative changes to the coral reefs are imminent:  By 2005, a major sewerage investment plan will treat and release sewage away from the reefs;   by 2007, the Mauritius landscape will change as the sugar industry is mechanised as an efficiency drive in response to the World Trade Organisation removing its preferential market status; Finally, it is inevitable that the reefs of Mauritius will be threatened by regular bleaching events as the Indian Ocean warms and the reefs may yet have to respond to the most rapid change experienced in modern times.  A hypothetical graph of reef habitat degradation over time will be constructed using historic observations and the results of recent surveys (including the work of volunteers), to establish a gradient of the shifting baseline in an attempt to quantify the rate of change of the coral reefs of Mauritius.  

* J.turner@bangor.ac.uk

Ecological structure of Rodrigues Lagoon corals

M. Winter

	


The Indian Ocean island of Rodrigues supports an ecologically and economically important marine environment, yet has received little study. As anthropogenic development of Rodrigues accelerates, the deficit in ecological understanding of the Rodrigues lagoon represents an important limitation to its sustainable management. The present investigation broadly aims to increase this understanding by quantifying and comparing the structural complexity and diversity of the coral habitats. The data will contribute to a GIS that will be an essential tool for developing and implementing ICZM plans in Rodrigues. The ecological structure and complexity of eight coral biotopes across the lagoon were modelled using contemporary fractal techniques, then related to biodiversity determined using traditional survey methods. PRIMER ecological software was used to determine characterising coral and invertebrate faunas for each biotope and to examine ecological patterns among them.

Reef structure and habitat complexity are considered key influences generating microhabitat availability for reef biota. However, no significant relationships were found here. Functional diversity (determined here using similarities in fractal dimension) is also very informative, indicating ecosystem stability and response to change, a factor particularly useful for conservation managers. For structural complexity, Passe l’Ancre was the most important site (D = 1.2409) whilst for functional diversity, Chalande scored highest (Df  = 0.1114). Additionally, Passe Demie had the highest invertebrate diversity (Shannon H = 2.68) and Tortor had the highest coral diversity (Shannon H = 2.89). Furthermore, the biotopes sampled were characterised largely (95% of the pattern) by only six coral species, mainly acroporids and montiporids. However, they were characterised by a greater range of functional groups, different for each biotope, reinforcing the biotope classifications of Chapman (2000). The collective findings from these measures were used to generate GIS maps identifying regions of the lagoon most requiring protection. These are Passe l’Ancre, the area around Passe Demie and the northern stretch of reef from Tortor to Trou Malabar.
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reefmap: Building a Framework for Integrated Coastal Management Capacity Building Projects in the Developing Tropics 

A. Hunt, D. Hume, T. Daw, U. Gunnartz, R. Velterop, M-C. Badjeck and P. Broadhurst
	


Planning for sustainable development of tropical coasts in developing countries is frequently compounded by a lack of institutional capacity due to a lack of funding [and jurisdiction] at the local level. In addition a failure to assess and integrate local perceptions and knowledge into national resource management plans often results in a lack of local support and ineffective regulation and management. Decentralisation of power is one option but this is usually not politically favourable and may be a slow process to accomplish. Integrated coastal management or co-management is another approach and is based on  collaboration between international, regional, national and local organisations and institutions, (such as NGO’s, eco-tourism operations, universities and governments) who can provide resources, knowledge and expertise to assist capacity building projects at the local institution and local community level. If these projects are targeted at the staff of groups that already work with coastal communities (local government, NGO’s, schools, and universities) there is a greater chance of long term sustainability. If these projects are well designed these institutions can work to integrate local perceptions and knowledge into national and regional planning, ensuring that policies are well focused and supported by local communities.

reefmap aims to assist this development of integrated management by promoting and assisting the development of community focused capacity building projects by collaborating with national regional and international organisations on the design of an effective and generic project framework. The poster documents some of the approaches and partnerships that the team used in Nicaragua discusses some lessons that were learnt, and outlines proposals for future research including:
· The development of low-cost and low-expertise methods for assessment and monitoring. 

· The creation of a multimedia resource toolbox of methods and approaches to ecosystem based management that encourages community participation and institutional collaboration.

· A regional coastal community perception mapping study in Central America as a tool for integrating local perceptions and knowledge into regional planning and policy. 

· The use of data compilation (such as in a GIS) as a tool to promote networking.
Resuspension of sediment in Rodrigues Lagoon and the affects on coral communities

D. Martin*
	


Coral reefs worldwide are facing increasing pressure from natural and anthropogenic sources. In order to give coral reefs the best chance of tolerating the effects of climate change it is important that anthropogenic influences are reduced. The lagoon surrounding the island of Rodrigues is subject to a range of impacts including over-fishing and sedimentation. The main sources of sediment entering the lagoon have been identified as poorly managed agricultural practices and development of the island for tourism. The present study was designed to investigate the hypothesis that the shallow nature of the lagoon causes deposited sediments to be resuspended by the action of wind blown waves and therefore more exposed sites would exhibit higher turbidity and decreased diversity and abundance of scleractinian corals. Environmental parameters including wind speed, wave height, wave period, depth, turbidity and sedimentation rate were measured at three sites of varying exposure. Evidence of wave resuspension of sediment was identified, with turbidity being significantly correlated with wave period (f = 7.11, p<0.05) and there being significantly greater turbidity during periods of shallow/transitional waves (+0.53mgl-1). The environmental parameters were also used to explain differences in coral diversity, abundance, colony size and growth form observed between sites. Using the PRIMER multivariate analysis programme both sedimentation and turbidity were identified as important factors influencing coral communities with sedimentation rates ranging between 16.34 and 29.90 mg cm-2 d-1. It is evident that the sediment regime in Rodrigues Lagoon is an important factor in shaping coral communities, further studies are however required to fully understand sediment movements in the lagoon. Without effective management continued population expansion and tourism development are likely to increase sediment loads entering the lagoon with deleterious consequences for coral communities. 

* dmartin1977@aol.com 

A comparison of coral reef survey and assessment methods in the Wakatobi Marine National Park, Sulawesi, Indonesia

S. McMellor
	


Three coral reefs of varied quality within the Wakatobi Marine National Park, Sulawesi, Indonesia, were each surveyed using three different length continuous line intercept transects (10m, 30m and 50m). The resulting data were analysed and compared to one another as well as to Generic accumulation curves for hermatypic corals, identifying the strengths and weaknesses of each method in estimating the various assessment indexes. 

The quality of the data was highly dependant on the length of transect used, with increased sampling effort giving better estimation of community composition irrespective of the assessment method.

The methods currently recommended by many for coral reef surveys are capable of identifying only a fraction of the diversity present. Increased sampling effort is needed to give more accurate assessments of the diversity of coral reefs to allow informed management decisions to be made.

The assessment of coral reef health is generally achieved by the use of one or more indexes, such as the Reef Condition Index, Mortality Index and various measures of diversity. The ordination of the sites according to the various indexes was shown to vary, dependent upon which index was used. This suggests the need for a new index which encompasses several of the commonly used measures to take into account diversity, Generic richness and equitability of hermatypic corals as well as percentage benthic cover. 

This study suggests a measure of Reef Health which has been tested and shown to provide a good indication of the quality of the reefs in the Wakatobi MNP, by encompassing the ratio of live to non-live benthic cover, Shannon-Weiner diversity, equitability and Generic richness. This Reef Health Scale can then be subdivided into six categories; ‘Pristine, Very Healthy, Healthy, At risk, Impacted and Severely Impacted’. This scale then allows the prioritisation of areas of reef for conservation efforts.

A first record of mass coral spawning in Grand Cayman, West Indies

A.T. Mustard1 and S. Broadbelt2
1 Southampton Oceanography Centre, European Way, Southampton, SO14 3ZH

2 Oceanfrontiers, Austin Connolly Drive, East End, Grand Cayman, BWI.
	


Accurate  prediction of the timing of annual mass coral spawning is important for scientific study, environmental management and for commercial exploitation via ecotourism. Coral spawning has only been extensively documented at a few sites in the Caribbean. Less is known about the variability in the timing of spawning across the region. Here we report the first observations of spawning from Grand Cayman (19˚ 17’N 081˚21’W).
Seven species were observed spawning between 5 and 7 nights after the September full moon in 2003, at the study site over covering a depth range between 7 and 14 m. Six of the species spawned on more than one night. The dominant species: Acropora cervicornis spawned between 2.5-3 hrs after sunset on the 5th and 6th nights, and Montastraea annularis and M. faveolata spawned between 3.5-4 hrs after sunset on the 6th and 7th nights. Gonochoristic gorgonians (Plexaura homomalla and an unidentified species) were also observed releasing eggs on the 6th and 7th nights.
The timing of spawning was compared with other Caribbean sites at similar latitudes. Spawning in Grand Cayman occurred at the same time as spawning in Jamaica, but was one month later than in Puerto Rico. We will discuss these observations in the context of environmental conditions at the sites.

Time of First Observation as a measure of fish abundance

S. Roberts, L. Brown, J. Grubb, S.J. Judge, D. McColl, D. McConway, K. McGown, C. Muir and J. Ashworth

	


The monitoring of fish abundance in coral reef areas can give an indication of the health of a reef.  Fewer fish, or a lower species diversity could imply disease, lack of habitat or over-fishing.  A possible method of measuring the abundance of conspicuous fish species is by recording the length of time into a set time period before the species is first observed; the more abundant a species, the sooner, on average, it will be seen within the recording period.  This method, Time to First Observation (TFO) was tested in Castara Bay, Tobago, to see if there was a relationship between TFO and species abundance, and to test whether the method could be used to detect changes in fish abundance between areas.  To test for a relationship, 20 conspicuous fish species were chosen, and both actual abundance and TFO were recorded, for both the left- and the right-hand sides of the bay.  On each side, 4 pairs of snorkellers each recorded both abundance and TFO along each of 10 haphazardly located transects.  A free snorkel was then carried out recording only TFO, for each of the 20 species.  Significant correlations were found between TFO and abundance.  No significant differences were found in either abundance or TFO between the different sides of the bay.  It is suggested that future work should compare contrasting reef areas.  With further work TFO has the potential to be used as a preliminary monitoring tool for conspicuous fish species.

RECORD OF NATURAL AND ANTHROPOGENIC CHANGES IN REEF ENVIRONMENTS BARBADOS WEST INDIES, USING LASER ABLATION ICP-MS AND SCLEROCHRONOLOGY ON CORAL CORES.

L.A. Runnalls and M.L. Coleman
Postgraduate Research Institute for Sedimentology, University of Reading, UK

	


Coral growth rate can be affected by environmental parameters such as seawater temperature, depth and light intensity. The natural reef environment is also disturbed by human influences such as anthropogenic pollutants which in Barbados are released close to the reefs. Here we describe a relatively new method of assessing the history of pollution and explain how these effects have influenced the coral communities off the west coast of Barbados. We evaluated the relative impact of both anthropogenic pollutants and natural stresses.
Sclerochronology documents framework and skeletal growth rate and records pollution history (recorded as reduced growth) for a suite of sampled Montastrea annularis coral cores. X-radiography shows annual growth band patterns of the corals extending back over several decades and indicates significantly lower growth rate in polluted sites. Results using Laser Ablation Inductively-Coupled Plasma Mass Spectrometry (LA-ICP-MS), on the whole sample (aragonite, organic matter, trapped particulate matter etc.) have shown contrasting concentrations of the trace elements (Cu, Sn, Zn, and Pb) between corals at different locations and within a single coral. Deepwater corals 7km apart record different levels of Pb, and Sn suggesting that a current transported the metal pollution in the water. In addition, the 1995 hurricanes are associated with anomalous values for Sn and Cu from most sites. Believed to result from dispersion of nearshore polluted water. We compared the concentrations of trace elements in the coral growth of particular years to those in the relevant contemporaneous seawater. Mean values for the concentration factor in the coral, relative to the water, ranged from 10 for Cu and Ni to 2.4 and 0.7 for Cd and Zn respectively. Although the uncertainties are large (60-80%) these values enabled us to demonstrate the possibility of calculating a history of seawater pollution for these elements from the 1940's to 1997 from the coral record. Our values were much higher than those obtained from analysis of carefully cleaned coral aragonite and cannot be compared with them; they demonstrate the incorporation of more contamination, including that from particulate material as well as dissolved metals.

A comparison between Reef Check data and expert monitoring data collected for sites within the Wakatobi Marine National Park Indonesia

J.E. Smith and D.J. Smith
University of Essex, Wivenhoe Park, Essex, C04 3SQ and Operation Wallacea, Hope House, Linconshire, PE23 4EX
	


The level of expertise required to examine all species present on a reef system, particularly of the Indo-Pacific region is extremely high and also rare. Consequently global initiatives such as Reef Check surveys have been implemented to enable semi-skilled volunteers to survey reefs in a standardised but robust manner. The use of these volunteers is a more cost-effective means of determining the status of coral reefs.  Such techniques have been criticised by reef ecologists for being over simplistic although their use on a global scale is well documented. Consequently this study compared the results obtained by Reef Check volunteers to results obtained from Indonesian expert coral and fish biologists on the reefs of the Wakatobi Marine National Park. The study sites were chosen due to their extreme diversity. Although multivariate analysis showed clearly that the results obtained from the two techniques were different, the two techniques did cluster sites in the same way demonstrating the usefulness of Reef Check methodology. Post hoc multivariate analysis demonstrated that certain target groups were most important in clustering sites and these were the abundance of hard coral, soft corals, rubble and the density of Snappers, Butterflyfish and Parrotfish. The consequences of the results are discussed in respect to determining a balance between the level of accurate reef assessment and the need for multiple replications on larger spatial scales. Management decisions are consequently based on this trade off between the level of accurate data and the time spent in replicating this type of data.

Using multivariate morphometric data extracted from living polyps and tissue-free corallites to identify induced change in the massive coral Favia speciosa
P.A. Todd, R.J. Ladle, N.J.I. Lewin-Koh and L.M. Chou

	


Traditionally, small-scale coral morphology has been quantified by the careful examination of tissue-free skeletons. Such an approach requires whole colonies, or colony sections, to be removed from the reef. This undesirable destruction may be mitigated by the use of a with-tissue technique based on photographic imagery of living corals. The present study, based on both with-tissue and without-tissue data collected from a reciprocal transplant experiment, tests two hypotheses: 1) the information content of morphometric data extracted using with-tissue and without-tissue techniques are comparable and, 2) with-tissue data can be used to quantify morphological changes in individual polyps over time.

Although this study focuses on one species and one experiment, the results indicate that there is a role for the with-tissue technique in studies of small-scale coral morphology. With-tissue morphometric data contains comparable information to skeleton-derived data and can help identify phenotypic plasticity in the massive coral F. speciosa.  With-tissue data can also be used to discern changes with time in individual polyps exposed to new environments.

The Value of Volunteers: A Review of the Role of British Based Volunteer NGO’s in the Establishment of Coral Reef Marine Protected Areas
R. Walker, J. Taylor, S. Harding and P. Raines

Coral Cay Conservation, The Tower, 13th Floor, 125 High Street, London SW19 2JG, UK.

	


Marine Protected Areas (MPA’s) are increasingly becoming established to protect endangered marine ecosystems, particularly coral reefs, their biodiversity and valuable resources. For decision makers to be able to influence government, sound and comprehensive baseline data must be available for tropical marine biological systems to justify the reasoning that areas of coastline require protection. Non-specialist volunteer researchers have been used to great effect in a number of developing nations providing manpower that would be otherwise unavailable. A review of all available literature documenting such work was undertaken. To date nine MPAs have been gazetted by three NGO’s in five nations in tropical waters. These include: four Marine Reserves/Parks, in Tanzania, Belize and the Philippines; four National Marine Parks (NMP’s), in Indonesia, Belize and Mozambique and one UNESCO World Heritage site in Belize. In total 5,250.4 km2 of coral reefs and associated marine habitats have been gazetted as protected area since 1995. Volunteer labour mainly consisted of baseline marine plot-less belt transect surveys undertaken using a variety of methods to assess marine biodiversity. In some cases subsistence marine resource utilisation assessments and surveys were also carried out. Capacity building and training of local counterparts is also a focus in most cases playing an important role in the empowerment of local people, and installing increased environmental awareness for the inhabitants and users of such MPA’s.
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