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WORDS FROM THE CHAIR

Welcome to SCRFA Newsletter issue No. 11. We aim to provide you with an 
update of  fish spawning aggregation management and science issues globally.

SCRFA participated in the recent International Coral Reef  Initiative (ICRI) 
meeting and the International Year of  the Reef  2008 (IYOR 08) launch 
in Washington DC in January this year. It is great to see that NGOs and 
countries are considering spawning aggregations in their marine conservation 
discussions. Action is now needed to ensure that broad regional initiatives are 
developed to protect aggregating species.

SCRFA held its annual Board meeting in the Dominican Republic in 
November 2007. We revised the SCRFA Strategic Plan, and more clearly 
defined the role of  the SCRFA Board and the organisation as a whole. 
SCRFA is forging ahead as an international NGO raising awareness 
and collaborating with governments and NGOs on initiatives to ensure 
appropriate science and protection strategies for spawning aggregations. 
The SCRFA Board currently comprises of  seven Directors from around the 
world, all of  whom are working directly on spawning aggregation, fishery 
management and conservation issues. This core expertise-based group, 
together with a membership of  over 400 people globally, provides a strong 
driver for spawning aggregations to be considered in marine conservation 
and management initiatives. We hope that the publication of  our database 
baseline and status report on spawning aggregations, due to come out shortly 
in the journal Conservation Biology, will further help to attract a higher 
profile for spawning aggregations.

Martin Russell
Chair, SCRFA
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SCRFA News

Many initiatives in the pipeline promise more effective management of  
reef  fish aggregations, and, by extension, hold hope for a greater focus on 
reef-associated fisheries. Unfortunately, we also see repeats of  the same old 
problems. Little progress has been made, for example, in curbing declines in 
the Nassau grouper in the Caribbean, despite initiatives in several countries 
and a growing list of  regulations. The same appears to be true, with a 
possible exception in Florida, for the Goliath grouper, also a Caribbean 
species. On the positive side, interest in aggregation work continues to 
expand with excellent sessions on aggregations and aggregating species 
becoming a regular annual event at meetings of  the Gulf  and Caribbean 
Fisheries Institute, new initiatives in both Belize and Mexico and the 
development of  a Goliath grouper network by an excellent group of  young 
and enthusiastic workers. The need to incorporate aggregation management 
into fishery management thinking and regional ecosystem-level approaches is 
becoming ever more apparent, and urgent.

SCRFA continues to be busy with projects developing in Fiji and Palau, and 
our new membership of  ICRI. Our collaboration with the Fisheries Centre 
of  the University of  British Colombia on a valuation of  Fiji’s inshore fishery 
is another direction for us, with one focus being on aggregating species. The 
assigning of  a meaningful monetary value to this fishing sector is important 
for attracting government interest in management; currently much of  the 
worth of  inshore tropical fisheries goes unacknowledged. We continue 
efforts in the Caribbean to get a higher profile for the threatened Nassau 
grouper through our collaboration with the Caribbean Fishery Management 
Council, and others. SCRFA was proud to be formally recognized for its 
contributions in the region at the last meeting of  the Gulf  and Caribbean 
Fisheries Institute. Finally, we produced our first calendar (2008) which has 
been very popular. We are most grateful for photo donations from Pat Colin, 
Philippe Bush and Rachel Graham. [Erratum: Note that March 2008 
aggregating fish should be labelled Lutjanus cyanopterus.]

Yvonne Sadovy  University of  Hong Kong  scrfa@hku.hk
Director, SCRFA 

CARIBBEAN AND ATLANTIC

Bahamas
Nassau grouper spawning season protection extended at last minute

Following months of  uncertainty over whether the spawning season closure 
in the Bahamas for the Nassau grouper, first introduced in 1998, would 
be applied during the 2007-2008 season, a press release was issued by the 
Hon. Lawrence S. Cartwright, MP, Bahamas, Minister of  Agriculture and 
Marine Resources (The Nassau Guardian, November 16, 2007, pages A4 
and A10). The article advised public, particularly fishermen, seafood buyers 
and processors and those in food service related activities, of  a restriction on 
the harvesting, possession and selling of  Nassau Grouper during the period 
from 15th December 2007 to 28th February 2008. The Minister noted the B
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importance of  aggregation sites and that the Bahamas is one of  the last areas 
where the Nassau Grouper may be found in any abundance, adding that there 
is no need for the Bahamas, having been enlightened to the problems with 
the species, to repeat the mistakes of  others.

The Minister also noted concern over the escalating activity of  foreign 
fishing vessels during the seasonal ban and mentioned that gun-fire had 
been directed towards Bahamian fishermen by suspected poachers. The 
Royal Bahamas Defence Force is addressing this problem especially in areas 
targeted by the poachers and fishermen are asked to provide information on 
sightings of  suspected poaching vessels.  

Information provided by Casuarina McKinney (BREEF) 
casuarina@breef.org

Belize
Black Grouper Spawning Aggregations

Black grouper, Mycteroperca bonaci, have long been fished during their peak 
spawning season in Belize by fishermen who target spawning aggregations of  
Nassau grouper in December and January.  Some fishermen remain on the 
grouper spawning banks after the peak season for Nassau grouper, and catch 
black grouper that use the same sites (and others) and appear in moderate 
numbers in February and March.  Although the status of  black grouper 
in Belize is unknown, the species is listed as Vulnerable on the IUCN Red 
List, and is considered to be in decline throughout its range due to loss of  
mangrove and reef  habitat.

Visual observations of  aggregations, colour phases, courtship and spawning, 
supplemented by sampling of  representative fish of  different colour phases, 
show that black grouper in Belize spawn in late winter, with a peak in 
February and March.  In Belize, black grouper form many small aggregations 
(20 – 375 individuals) on the fore-reef  that move into deep water off  of  
the reef  face as spawning approaches.  Spawning occurs in pairs that rush 
upward from the aggregations, spawn in the water column then rejoin the 
aggregation below.  During spawning, males exhibit a white-head phase, 
and spawn with dark-phase females.  Blotched and light phases, in addition 
to the dark phase, are also exhibited at all times of  the year in both sexes.  
The white-head phase was seen only in males during the months of  peak 
spawning, and these males also had a white bar on the caudal fin that 
contrasted sharply with the dark edge of  the fin.    
 
Spawning occurs from the full moon to a few days after the new moon, along 
a variety of  reef  formations, including elbows, promontories and linear shelf-
edge reef, with no apparent preference for a particular formation type.  We 
have documented 24 spawning locations in Belize, 16 of  which are in no-take 
or seasonally closed protected areas.  

The formation of  many small aggregations, rather than a few large ones, 
a slightly more protracted spawning period, and black grouper feeding 
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behaviour which makes them less susceptible to trapping and hook-and-
line fisheries, as well as the diver avoidance behaviour of  black grouper 
has made it less vulnerable than some other groupers to fisheries in Belize. 
Nonetheless, it has been overfished in other parts of  its range.  Additional 
protection of  spawning sites and the mangrove and back-reef  habitats of  
juveniles is needed.  

Mito Paz (Greenreef  Belize) greenreef@gmail.com
George Sedberry (Gray’s Reef  National Marine Sanctuary) 
george.sedberry@noaa.gov

Belize
Mutton snapper FSA fishery 

Fish spawning aggregation (FSA) research and legislation in Belize have 
primarily focused on groupers (Serranidae). However, the snappers 
(Lutjanidae) have also traditionally been targeted and are increasingly 
bearing the brunt of  fishing pressure as groupers such as the Nassau, black, 
yellowfin and Goliath groupers decline. According to fisher accounts and 
historical records, traditional fishers in Belize have targeted snapper FSAs and 
associated migratory runs since the early 1900s. Gladden Spit, a conspicuous 
promontory on the barrier reef, declared a marine reserve in 2000, represents 
the last site in Belize to host several large snapper FSAs including an 
extensive mutton snapper, Lutjanus analis, FSA that continues to be fished 
commercially every spring between March and June. 

The traditional fishery provided an opportunity to study mutton snapper 
catches over a 6-year period between 2000 and 2006, exclusive of  2005 (see 
Graham et al., 2007 for study and citations given). Analyses of  landings data 
revealed a decline in both CPUE and median fish size consistent with the 
results of  a rapid survey with local patriarch fishers who now fish longer 
hours yet catch smaller fish than in the previous decade. Data compiled by 
E. F. Thompson in 1945 further support widespread decline in landings. 
Moreover, whereas 10-12 lb mutton snappers were not uncommon in 1945, 
by 2000 they had become quite rare. The study revealed that an average of  6 
boats and fewer than 20 fishers, using only hook and line, could have led to 
the decline of  the fishery. 

Pressure on the mutton snapper is set to continue with no clear plans to 
reduce it. At the end of  2007, over 100 licenses were awarded to traditional 
fishers wanting to fish the Gladden Spit FSA. Moreover, pressure on this 
species exists at other stages of  its life cycle. In 1966 Alan Craig described 
the extirpation of  a seasonal mutton snapper migratory pathway east of  
Belize City. Although mutton snapper migratory pathways and other critical 
habitats require further research and documentation, Craig’s historical 
account suggests that Belize’s legislative cloak needs to be extended to 
protect not only the largest remaining mutton snapper FSA in Belize and the 
Mesoamerican Barrier Reef  but also the migratory corridors and other key 
habitats in the mutton snapper’s life cycle.

Rachel Graham (Wildlife Conservation Society) rgraham@wcs.org
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Belize
Update on the National Spawning Aggregation Working Group

In the August 2006 SCRFA newsletter, I reported on the closure of  11 
Nassau grouper spawning aggregation sites in Belize in 2002 and on the 
outcome of  the Working Goup’s monitoring of  these new marine reserves 
and promotion of  compliance with the four-month closed season for this 
species.  Despite high expectations for the recovery of  the spawning banks as 
a result of  this protection, the numbers of  Nassau grouper have continued 
to decline. As one example, counts at the Northeast Pt. site on Glover’s Reef  
fell from approximately 3,000 groupers in 1999 to only 570 in 2007. Although 
enforcement has not been adequate, our site-based approach may also not 
have been sufficient to protect the Nassau grouper. Spear fishing also has a 
severe impact on the population, with 14% of  the adult population removed 
annually by year-round spear fishing at Glover’s Reef, a rate of  fishing that 
cannot be sustained.

The Working Group has now recommended that additional measures be 
introduced.   These include a mix of  single and multi-species controls in 
addition to the site-based protection: greatly strengthening enforcement; 
reducing fishing effort by requiring limited entry at certain sites; introducing 
minimum and maximum size limits; a ban on spear fishing, and if  necessary, 
declaring a moratorium on the take of  Nassau grouper.  Presently groupers, 
as well as several other species, are filleted at sea.  If  size limits are 
introduced, fishermen will need to land all their catch as whole fish.    

The recommended measures are under consideration by the Belize Fisheries 
Department. The Working Group’s focus over the coming months will be to 
carry out a public awareness campaign to inform the fishing industry of  the 
rationale and urgency for these proposed actions and new regulations, and 
to garner its support. In a major initiative by the group, a website has just 
been launched and a data-sharing agreement between collaborating parters 
developed (http://collaborations.wcs.org/spag).

Janet Gibson (Wildlife Conservation Society) jgibson@btl.net

Cayman Islands
“Grouper Moon” Project Kicks Off  Expanded Research Efforts

In 2003 the Cayman Islands government protected all five known current and 
historic Nassau grouper spawning sites in the Cayman Islands. This move was 
motivated by the 2001 discovery and subsequent rapid depletion of  a large 
spawning aggregation of  Nassau grouper, Epinphelus striatus, (~7000 fish) on 
the west end of  Little Cayman. This rapid legislative response protected the 
west-end spawning site before all the fish were taken (~3,000 remain), and 
the site is now one of  the largest fully protected Nassau grouper spawning 
aggregations in existence. 

In January 2008, researchers conducted twelve days of  field-work in Little 
Cayman and Cayman Brac. The team visually monitored the Little Cayman 
aggregation, documenting the largest number of  fish (as many as 3,500) since 
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the fishing ban was implemented in 2003. The team also conducted extensive 
work on Cayman Brac to enable future visual monitoring on the historical 
aggregation site and initiate an acoustic tagging study that will facilitate a 
better understanding of  the behaviours of  Nassau grouper on an island with 
a limited number of  reproductive-aged individuals. 

Capitalizing on the growing breadth of  research questions being asked as 
part of  the Lenfest Ocean Programme grant, and with collaborators at the 
Cayman Islands Department of  the Environment (CIDOE) and Oregon 
State University (OSU), CIDOE is supporting a larval dispersal study that 
also kicked off  this year under the guidance of  Dr. Scott Heppell from OSU. 
Three satellite drifters were deployed at the Little Cayman aggregation site on 
the night of  spawning. The paths will be recorded by ARGOS satellites for 
45 days and the resulting data will be used to develop a larval dispersal model 
in collaboration with researchers from the University of  Miami.

Brice Semmens (Grouper Moon Project) Brice.Semmens@noaa.gov 
(http://www.reef.org/programs/grouper_moon)

Dominican Republic 
Gulf  and Caribbean Fisheries Institute (GCFI) annual meeting events

Three events were held on aggregations and aggregating species at the 60th 
Annual Meeting, Punta Cana, Dominican Republic, November 5-9, 2007; a 
spawning aggregation session and a workshop, and sessions dedicated to the 
Goliath grouper, Epinephelus itajara, and the Nassau grouper, E. striatus. 

The session “Biology and management of  spawning aggregations” is a 
regular annual event reflecting the continuing intense interest in spawning 
aggregations in the wider Caribbean. The need for active management of  
these important biological systems was strongly reiterated.  

The topics ranged from different methodologies to identify fish spawning 
aggregation sites, including geomorphic analysis of  known sites, to acoustical 
monitoring of  spawning aggregations.  The geographical range of  the study 
sites covered the entire wider Caribbean from Venezuela to Belize to Florida.  
The papers included studies on a number of  different transient coral reef  
species predominantly groupers, Nassau grouper, Epinephelus striatus, red 
hind, E. guttatus, and black grouper, Mycteroperca bonaci. The increasing use of  
traditional fishermen’s knowledge to identify spawning aggregation sites was 
highlighted and the effectiveness of  different fishery management measures 
in protecting spawning aggregations evaluated. The papers will appear in the 
GCFI proceedings due out this year.                 

For the second notable GCFI event, one of  the world’s largest groupers, 
the Goliath grouper, had its well-deserved day in the sun during a half  day 
symposium and associated range-wide, priority-setting workshop. The 1st 
International Goliath grouper symposium entitled “The Status of  Goliath 
Grouper: Finding a Common Conservation and Management Solution 
through a Regional Scientific and Fisheries Framework” was sponsored 
by the Summit Foundation, the Wildlife Conservation Society, the Ocean 
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Foundation and the NOAA SE Fisheries Centre. The symposium included 14 
talks presented by Goliath grouper researchers working in five of  the species 
range countries. Talks ranged from IUCN’s (International Union for the 
Conservation of  Nature) role in raising the profile of  threatened groupers 
and the historical perspective of  declines in Florida’s populations, to field 
and traditional fisher surveys in Florida, Belize and Brazil, to Goliath grouper 
movements in Florida, Belize and Cuba, population genetics, non-destructive 
ageing techniques, sound generation at a potential spawning site and the first 
description of  post-settlement Goliath grouper.

The Goliath Grouper Network (GGN) built on the symposium with a 
workshop establishing the regional priorities for the species. Twenty-one 
participants assessed the status of  the species in relation to the themes of  
research, conservation, management and policy, funding, education and 
outreach. Key points included the need to raise awareness for Goliath 
grouper through media, identifying and grooming local champions for the 
species and the need for a regional-scale project to address the dearth of  
scientific, fisheries and other data for this species. Details of  the workshop 
the GGN and species details can be found on a new dedicated website www.
goliathgrouper.org.

For the third event, SCRFA joined with the Caribbean Fishery Management 
Council to organize a session titled: The Nassau grouper-seeking solutions 
to declining landings and shrinking aggregations. A panel was convened, 
followed by an open discussion, in which panellists provided background 
information on the fishery and management status, state of  biological 
knowledge, current research initiatives, outreach activities, and on political 
and fishing community challenges. The aim was to raise the profile of  this 
species for its better protection, noting that, despite a number of  national 
measures, the species shows no signs of  recovery. Based on the outcomes 
of  the panel, work will continue to seek regional-based solutions to the 
management of  the Nassau grouper and to raise awareness about the 
problems it faces.

Brian Luckhurst brian.luckhurst@gmail.com
Rachel Graham (Wildlife Conservation Society) rgraham@wcs.org
Kevin Rhodes (WorldFish) klrhodes_grouper@sbcglobal.net
Yvonne Sadovy  (SCRFA) yjsadovy@hku.hk

Mexico
New spawning aggregation working group forms

As an initiative of  The Nature Conservancy’s Yucatan Coastal and Marine 
Programme, a meeting was convened during November 23, 2007, in Cancun, 
Quintana Roo, Mexico to form a working group to address the conservation 
and management of  fish spawning aggregations from the Yucatan Peninsula 
(Mexico). Scientific institutions, NGOs, government agencies, and fishermen 
associations were invited to participate and share their knowledge on FSAs 
from the region. The group’s goal is to find better ways to manage FSAs 
through science and social collaboration.
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This initiative, the first of  its kind in Mexico, includes the states of  Quintana 
Roo and Yucatan and one long term goal is to include other states, such 
as those located on the Pacific and Gulf  of  Mexico. It is hoped that other 
NGOs, in addition to the Amigos de Sian Ka’an and COBI-Arrecife 
Mesoamericano, may join. Government agencies (CONANP, SAGARPA, 
and CONAPESCA) and fishermen associations from Quintana Roo are keen 
to collaborate with scientists from the Universidad Autonoma de Yucatan. 
They hope to develop decisive steps for conservation and management of  
FSAs in the Yucatan Peninsula recognizing that declines in valuable fish 
populations have occurred, that aggregations are effectively unprotected, 
and that scientific studies are needed for appropriate spawning aggregation 
management.

After reviewing current knowledge of  spawning aggregations and relevant 
protective legislation, the working group is structuring the terms of  reference 
and their work plan for 2008. An interesting component for the group 
would be to use the experiences of  its counterpart in Belize and find ways to 
collaborate at the regional scale since FSAs do not recognize borders. The 
Working Group from Belize is 5 years ahead, and it could be a great advisor 
on where to lead decisive actions

Alfonso Aguilar-Perera (Universidad Autonoma de Yucatan) 
alfonso.aguilar@uady.mx

INDO-PACIFIC

Australia
Spawning coral trout numbers increase in protected area, and FSA 
workshop

Common coral trout, Plectropomus leopardus, aggregate to spawn on the new 
moons between September and December each year in the Great Barrier 
Reef  Marine Park. Two of  these aggregations have been monitored on two 
reefs, Scott Reef  and Elford Reef, offshore from Cairns, during the peak 
spawning times for the past 18 years. The monitoring surveys were started 
in 1990 by Lyle Squire and Melita Samoilys, and continued since 2000 by the 
Great Barrier Reef  Marine Park Authority (GBRMPA). The 2007 annual 
survey of  spawning common coral trout on Scott Reef, closed to fishing, had 
the largest count of  aggregating fish since the study began. The number of  
coral trout aggregating to spawn on Elford Reef, which is open to fishing, has 
remained relatively constant.

In 2004, the Marine Park was re-zoned by GBRMPA, increasing the area 
closed to fishing from 4% to 33%. As part of  this rezoning, Scott Reef  was 
closed to fishing, and Elford Reef  remained open to fishing. Also, spawning 
season fishing closures across the whole Great Barrier Reef  over the new 
moons were introduced under State Government fisheries legislation. It is 
encouraging news that the coral trout spawning aggregation on Scott Reef  
is increasing since this reef  was closed to fishing. For those aggregations 
on reefs open to fishing, it is hoped that the seasonal closures will prevent 
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overfishing of  the aggregating fish. GBRMPA is working to ensure that 
adequate protection is provided to spawning fish in the Marine Park, and is 
looking to continue and expand this study to more reefs in the future. 

In other news from Australia, a workshop was held by GBRMPA in July 2007 
to bring together an expert group including reef  fish scientists, managers 
and fishers to discuss the current status of  fish spawning aggregations in 
the Great Barrier Reef  Marine Park and prioritise a strategic approach to 
management and science needs. 

This workshop follows on from a previous workshop held in 1998. The 
outcomes from that workshop contributed to policy development, the 
rezoning of  the GBRMP (Marine Park), the development of  the Queensland 
Coral Reef  Fin Fish Fishery Management Plan, spawning aggregation site 
identification and assessment training, and monitoring of  aggregation sites. 

The 28 participants in the 2007 workshop, including several SCRFA 
members, discussed issues relating to the management and science of  fish 
spawning aggregations, developed a list of  research priorities for 2007 
to 2012, and identified management considerations. The outputs of  the 
workshop form a strategic direction for managing and researching FSAs in 
the Marine Park.  Also, the spawning protection management arrangements 
for the Queensland Coral Reef  Fin Fish Fishery are currently being 
reviewed by the Queensland Government, and it is a requirement under 
the Environment Protection and Biodiversity Conservation Act 1999 sustainability 
assessment for this fishery that adequate protection be given to spawning 
stocks of  the main target species. This workshop summary provides expert 
advice to this review: www.GBRMPA.gov.au.

Martin Russell (Great Barrier Reef  Marine Park Authority) 
Martin.Russell@gbrmpa.gov.au.

Fiji 
Second national workshop on reef  fisheries

On September 20-21st, 2007, SCRFA co-organized with the Fisheries 
Research Division of  the Fijian government the second national workshop 
on coral reef-associated fisheries.  The meeting “Reef  Fisheries, Now and 
for the Future -  Part II” took place at Nadave, near Suva, and was attended 
by community representatives, government officials, biologists and 
representatives of  NGOs in the country working on marine issues. The 
meeting was opened by the new Minister for Fisheries and Forests, the 
Honorable Joketani Cokanasiga, and we were fortunate that the Minister 
attended most of  the sessions of  the meeting and actively engaged in 
discussions. 

Talks covered topics identified as priorities in the first reef  fishery meeting 
that took place in July, 2006, and addressed: the need for information/
guidelines on licensing and enforcement of  fishing within i qoliqolis (marine 
tenure areas); community education and resource stewardship; social and 
economic implications of  resource losses; management of  vulnerable species 
and life history events (spawning and nursery areas); the role of  aquaculture 
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and ecotourism in fisheries, and how ongoing marine resource-related efforts 
of  NGOs and government could be better integrated. Dr. Rashid Sumaila, 
a fishery economist from the Fisheries Centre of  the University of  British 
Columbia, Canada, was invited to discuss the importance of  assigning 
an appropriate economic value to inshore fisheries to increase interest by 
both government and communities it management.  SCRFA is currently 
collaborating with Dr. Sumaila in developing an evaluation study of  Fiji’s 
coral reef-associated fishery. One component of  this study is to identify 
the value of  aggregating species to communities for both subsistence and 
commercial use. A report on the workshop will be available shortly.

Yvonne Sadovy (SCRFA) scrfa@hku.hk

Philippines
Aggregations slated for protection in relation to live reef  food-fish 
trade

The large island of  Palawan, in the southwestern Philippines, is one of  the 
remaining areas in the country where reef  fish resources are still in reasonable 
condition. As such, they have been a focus of  interest by the Hong Kong-
based live reef  food-fish trade, especially for the coral trout, Plectropomus 
leopardus. This species is particularly abundant in Palawan province and is a 
highly valued species in the restaurant sector in Hong Kong. Palawan is now 
one of  the major suppliers (the other is Australia) of  the coral trout for live 
export and the local government is keen to manage this valuable resource 
after declines in the species were noted in Busuanga, to the north of  Palawan 
island.

On December 5th, 2007, the Palawan Council for Sustainable Development 
held a multi-stakeholder meeting and consultation in Puerto Princesa, 
Palawan’s capital, to discuss management measures for the live fish trade. 
I attended to present an overview of  the trade, and a fishery model was 
discussed that indicated the sizes and amount of  fish to be taken sustainably 
on a yearly basis. The model suggested that currently too many fish are 
being removed annually, and, amongst other measures, included a seasonal 
protective measure for spawning coral trout. Consultations province-wide 
continue. This builds on protection of  several grouper aggregation sites 
introduced in northern Palawan (see SCRFA Newsletter No. 9). More 
information is needed about the places and timing of  spawning of  this 
species and work continues, especially with the WorldWide Fund for Nature, 
Philippines, to learn more about the coral trout and other aggregating species 
in the region. 

Yvonne Sadovy (SCRFA) scrfa@hku.hk
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PERSPECTIVES
A question of  scale; a more regional perspective needed to 
manage aggregating fishes

As experiences begin to roll in on the outcomes of  aggregation protection 
measures, and as we come to learn more about aggregating species and the 
fishing pressures they increasingly face, it is becoming clear that management 
often needs to extend well beyond the time and place of  spawning. This, in 
itself  is not new or surprising; while aggregation-fishing is certainly not the 
only challenge to the sustainable management of  many aggregating species, 
it is only after seeing the realities of  attempts at aggregation protection and 
failures of  local piecemeal fishery management that the need for broader 
measures becomes ever more compelling and, in some cases, urgent. In 
Belize, for example, numbers of  aggregating Nassau grouper continue to 
decline despite protection of  11 spawning aggregation sites introduced in 
2002 throughout the country. 

While the apparent lack of  recovery may partly be due to the need for more 
time for it to manifest itself  in long-lived species like the Nassau grouper, 
Epinephelus striatus, continued poaching on protected sites has seriously 
undermined the effort at management in the country. Moreover, as we learn 
more about the biology of  aggregating species, we have come to know 
details of  nursery areas, migratory routes to and from aggregation sites and 
movement patterns. This information has alerted us to the need for a broader 
biological perspective to be taken over larger spatial scales.

The absence of  progress in Belize suggests a lack of  buy-in by the fishing 
community and government of  the introduced measures, and has led the 
National Spawning Aggregation Working Group to propose the introduction 
of  additional protection (see above account on Belize). In the Bahamas, 
annual landings statistics suggest continuing decline of  the Nassau grouper, 
despite long-standing minimum size limits and protective measures during 
the spawning season over 10 years. A major problem in the Bahamas case is 
poaching by foreign fishers, but the ad hoc nature of  aggregation protection 
from year to year (see above) and the finding that illegal sales of  the species 
continue during the spawning season, undermine existing measures and 
leave aggregation protection vulnerable to short-term political changes 
and influences. In Cuba, an increasingly restrictive cocktail of  protective 
legislation over decades has failed to stem the decline in certain aggregating 
species, with the intensively aggregating Nassau grouper and mutton snapper, 
Lutjanus analis, those species most seriously affected.  

An example of  integrating a wide range of  management tools, given 
uncertainties and possible impacts of  fishing or disturbance on different life 
history phases has developed on the massive Great Barrier Reef, Australia. 
Here, the reef  fish fishery is managed using a combination of  total allowable 
catch, fish size limits and spawning season closures, while the recent rezoning 
resulted in the no-take protection of  about 30% of  reef  and shoal habitat, 
including outer reef  and deep-water habitats. Such habitats are important 
spawning areas for some species. To forestall possible impacts from human 
disturbance, tourist diving platforms cannot be sited within 200 m of  a 
spawning site.  
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What is becoming ever clearer is the need for broad regional initiatives 
to protect aggregating species. Reef  fishes that migrate long distances to 
spawning aggregations are often not well served by the typically small size 
of  marine protected areas, or those that do not extend across national 
boundaries. The Gulf  and Caribbean Institute workshop sessions in 
2007, reported on herein, on the Goliath, E. itajara, and Nassau groupers 
both identified the need for regional collaborations in data collection and 
management efforts, while the developing initiative by Mexico with Belize 
is an encouraging sign of  moving to a more international approach to 
aggregation management. In sum, the specific inclusion of  aggregations and 
aggregating species into ecosystem-based management approaches could help 
to shape linkages across large areas, many habitats and multiple jurisdictions. 
This broader approach needs to be discussed much more on international 
agendas in the same way that threatened turtles and mammals have attracted 
widespread attention and management initiatives.

Yvonne Sadovy (SCRFA) scrfa@hku.hk
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