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|. Summary of Activity Status and Progress

a. Introduction/Summary

The Glover's Redf Living Seascape project ams to conserve the outstanding biodiversty and natural beauty of
Glover's Reef Atall. It is one of the globdly sgnificant landscapes included in WCS GCPII/USAID portfolio
of conservation dtes, and the first cora reef dte to be adopted under the WCS Living Landscapes program.
This program seeks to develop and test wildlife-focused dtrategies that will resolve conflicts between people
and wildlife that thresten important wild places and the biodiversty they support. The agpproach is threats-
based and highly participatory. Key threats to the Atoll’'s biodiversty include unsudainable fishing, lack of
dternatives for fishermen, impacts of globd dimate change nutrification and high turbidity of the Atoll's
lagoon, lack of support for the marine resarve by some dekeholders, insufficient information for gtrategic
consarvation management, and lack of long-term financing. The objectives of the project are specificdly
geared towards reducing these threasts through the devdlopment and implementation of a multi-partner
conservation strategy.

The Glover's Reef Living Seascape project remains on track for dl activities planned, with the exception of the
completion of the Conservation Strategy, which is underway and expected to be developed by mid 2006.
Significant progress has been made on amogt dl aspects of the project's three objectives, namely to develop
and adopt a participatory drategy to reduce thregts to marine life a Glover's Reef, to develop and implement
sustainable and adaptive mechanisms to drategicaly address threats across the seascape, and to learn and teach
best practicesin the Glover’s Reef Seascape and beyond.

Under the first objective, both human and biological seascapes for each of our seven seascape species have been
mapped. In addition the overlays and resulting draft models of these seascapes have been completed for three
of the species, condituting their ‘conservation seascapes. These maps and modes were presented to and
discussed with the stakeholders, the Glover's Reef Advisory Committee (GRAC) and locad experts, a a
workshop hdld in Belize City on the 21% April 205.  In addition, the human seascapes or thrests assessment
maps have been shared with the National Protected Area and System Plan project and with the World Resources
Ingtitute, which has produced a coastal data CD and coastd thrests atlas for Belize that incorporates these maps.

Under the second objective, training activities completed include a co-management workshop for the Glover's
Reef Advisory Committee and dso a Committee meeting held on Ste a Glover's Redf, where members were
given a tour d the reserve and the associated cayes. The Committee continued to meet on a quarterly basis and
maintan quorum for al meetings. Educational ectivities achieved include the preparation of the reserve
brochure; completion and dissemination of the Spawning Aggregation newdetter; updating and aring of the TV
oot on spawning aggregations, and the printing of pamphlets on conch and lobster for school children. Two
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locd fishermen who generdly fish a Glover's were dso hired to asss in the monitoring of the Nassau grouper
spawning Site on the northeast point of Glover's Reef in January 2005.

A notable achievement under this objective was the beginning of the collection of caich data for the Atall in
February 2005. Based on the data collection system designed during the first year of the project, a technica
assdant a Glover's Reef is presently collecting data from fishermen on their catches of lobster, conch and reef
fish. In addition, a fisherman has been hired to collect catch data from fishermen landing their catch on the
beach a Hopkins. Fishermen who provide their caich data are compensated with a coupon that is redeemable
for two gdlons of fud. This sysem, which was accepted by both the Fisheries Depatment and the fishing
cooperatives, seems to be working well and we have dready collected sx months of data In May 2005,
workshops were held in the fishing communities of Sartenga and Hopkins to update fishermen on the program
and to train them in the data collection methodology. For the medting in Sartenga, we partnered with the
Nationd Fishermen's Co-operative and the Belize Audubon Society, as they were dso interested in offering
amilar training to the fishermen who fish the Lighthouse Reef Atoll. We were therefore able to share our data
collection methodology, endorsed by the Fisheries Department, with our partners and over 50 fishermen.
Twelve fishermen and three tour guides participated in the workshop held in Hopkins. The primary purposes of
this participatory data collection are to foster a sense of respongbility amongst fishermen for sugtaining
fisheries, and to ultimatey assess and demondrate the benefits of the no-take or Conservation Zone of the
Glover's Reef Marine Resarve in supporting therr livelihood.

As the moratorium on co-management agreements has continued, and completion of the Nationd Protected
Aress Policy and System Plan has been delayed, we have decided to strengthen the GRAC with a view to this
Committee becoming the potentiad co-manager of the Glover's Reef Marine Reserve.  This is the preference of
the Fisheries Department, which has dso dated that it wishes to use the GRAC as an example for the other
marine reserve advisory committees.

In relaion to the third objective - sharing lessons, threats assessments for Turneffe Idands, Lighthouse Resf,
and the Belize Barier Reef region were caried out usng the methodology developed for Glover's Redf.
Furthermore, the seascape species gpproach to planning was shared with Biotropica, a group in Venezuea, who
completed the process for cetaceans as a means of designing a marine sanctuary on the north east coast of that
country. In addition, the monitoring framework we developed for Glover's Reef was used as an example in a
technicd manud of the WCS' Living Landscape Program entitted Measuring our effectiveness. a framework
for monitoring, and the threats assessment process conducted was discussed as an example in the paper A
simple, cost-effective method for involving stakeholders in spatial assessments of threats to biodiversity in the
journd Human Dimensons of Wildlife Findly, as mentioned ealier, we have shared our data collection
methodology with Belize Audubon Society and the Nationa Fishermen Co-operative.

b. Highlights
Launching of the Fisheries Catch Data Program

The dsart of the fisheries catch data program on sSte a Glover's Reef and in the fishing village of Hopkins
has engaged fishermen in the first step in managing their fishery and hdping to ensure that it is susaingble.
In the long-term, we hope that fishermen will continue to collect their own data in logbooks that can then be
shared with the Fisheries Department. The training workshop for fishermen held in Sartenga and Hopkins
reveded that most fishermen are concerned about the management of fisheries and many are willing to take
part in this data collection program. When data for the period of a year has been collected and andyzed, the
results will be presented to fishermen a a smilar forum. Sharing the data collection methodology with our
patners, the Belize Audubon Society and Nationd Fishermen Co-operative, will hep in comparing catch
and effort over a broader region.
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Development of Conservation Seascapes for the Suite of Seascape Species

With the assstance of WCS NY dgaff, the human and biologica seascape maps for our suite of seascape
gpecies have been generated usng GIS technology. From these human and biologicd seascapes, draft
models of the conservation seascape for three seascape species have been developed using the specidized
MARXAN software. Many of these models have been approved by the GRAC and local experts, and they
will form the bass of our conservation drategy for the aoll. This planning approach has ensured that both
human aspects and ecologicd attributes have been taken into account in the development of the drategy,
increesng the likelihood that management measures chosen will be the most acceptable and successful in
the long-term.

Training and Revitalizing the Glover’s Reef Advisory Committee

The Glover's Reef Advisory Committee has continued to meet on a regular quarterly basis over the past
year and quorum has been maintained a each meeting. A highlight this year was the two-day meeting held
at the WCS research facility & Middle Caye, Glover's Reef in January during which members were given a
tour of the marine reserve and met with stakeholders who reside on the cayes.  Although currently acting in
an advisory capacity to the Fisheries Department in relaion to the management of the Glover's Reef Marine
Reserve, the Commiittee is in theory acting at the basic levd of consultative co-manegement for this marine
protected area.  The Fisheries Department, however, has indicated its interest in having the GRAC assume
more responghbility, increasing its involvement towards more collaborative management. The Department
has dso expressed its approva of the progress the GRAC has made over the last year and wishes to use it as
an example for the other marine reserve advisory committees across the nation’s coastline.

c. Tableof Activity Status

Activity Activity Title Status Page number
Number for more
information
Obj. 1 Develop and adopt a participatory strategy to reduce 4
threatsto marinelifein the Glover’s Reef seascape
11 Complete threats and stakeholder analyses Completed 4
1.2 Complete a Seascape Species Analysis On track 5
1.3 Identify high priority interventions Expected to be 6
completed by
mid 2006
Obj. 2 Develop and implement sustainable and adaptive 6
mechanismsto strategically address threats across the
seascape
2.1 Implement Seascape Conservation Strategy On track 6
2.2 Provide technica support and training On track 7
2.3 Strengthen and expand stakeholder support for the Seascape Ontrack 8
Conservation Strategy
24 I ntroduce innovative co-management arrangements In process, but 9
with some
changes
25 Deveop new and strengthen ongoing long-term monitoring On track 9
programs
Obj. 3 Learn and teach best practicesin the Glover’s Reef 10
Seascape and beyond
3.1 Document the lessons learned On track 10
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3.2 Extract and share best practices On track 10
Obj.4 New York Coordination Unit Strategy: Guidethe design 11
and testing of wildlife-focused planning, implementation,
and evaluation toolsfor effective conservation at a
landscape scale, and promote lear ning across sites and
beyond
4.1 Provide technical assistance to Site-based conservation On track 11
4.2 Desgn, implementation, and testing of decision support tools On track 12
4.3 Catdyze cross-site and cross-organizationd learning, and Ontrack 13
communication
4.4 Application of Living Landscapes Program tools beyond core On track 14
gtes
4.5 Ensure coordination and communication services for the On track 15
program

II. Detailed Description of Progress

a. Key short and long-term program objectivesfor the reporting period (October 2004 — September
2005)

Glover's Reef Atall is an integrd part of the Bdize Barier Reef system, one of the world's outstanding cord
reef sysems. WCS has a long-term commitment to this Ste, having established a marine research dation a the
Atal in 1995. The project will build on the in-depth practical conservation knowledge of WCS' long-term fied
progran a the gte, fadlitaiing the implementation of dSrategic Ste-based conservation tools developed through
its Living Landscapes Program. We aso am to refine this planning goproach as to the manner in which it is
applied to tropica marine aress.

During this reporting period we have consolidated the information-gethering required to build the conservation
drategy for the Atoll seascape.  Activities have included collecting additional information on the threats and
Seascape Species, refining the human and biological landscapes, developing the models for the conservetion
seascgpes, and finalizing the conservation drategy (to be completed by mid 2006). Smultaneous to these
planning activities, we dso concentrated on drengthening and supporting the Glover’'s Reef  Advisory
Committee, providing support for the marine reserve, training fishermen, and gathering management-related
data on fisheries, reef hedth, and the status of the grouper spawning aggregetion.

Over the longer term, in five years and beyond, our objective is to carry out adaptive management - meking
necessary adjustments to the reserve’'s management programs, prepare development guidelines for the Atoll’s
idands, complete a socio-economic survey of the aoll, put in place a sugainable financing program, and
monitor the status of our seascape species to assess the effectiveness of our conservation actions.

b. Activity Description

OBJECTIVE 1: Develop and adopt a participatory strategy to reduce threats to marine life in the
Glover’s Reef Seascape.

Activity 1.1 Complete threats and stakeholder analyses through a series of focused meetings in
consultation with the Glover’s Reef Reserve Advisory Committee.
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This activity has been completed, as reported in our first annua report and the asociated workshop report that
was included as Appendix 1 to that report. The information from the thrests assessment has been used to update
our conceptual mode and in turn to revise some of our proposed interventions or activities.

Activity 1.2 Create a“roadmap” for conservation intervention by completing a Seascape Species Analysis.

During the firg hdf of the year, Glover's Regf Living Seascape Project (GRLS) daff collected additiond
information on caye vegetation (mangroves, littord foredt, beach type, etc) and land use of the cayes, which
included factors such as location and type of buildings, sewage disposd, lighting, occupancy, and number of
dogs. This is vitd information that will serve as a basdine when monitoring habitat loss and the reduction of
the severity of threats over time, in addition to feeding information into the biological and human seascapes.
Biological data were dso collected on osprey nesing sStes and turtle nesting beeches to inform the biologica
seascape for these seascape species. Detalled bathymetry data is also being collected for the first time, which is
vitd to developing redigtic biologica seascapes for many of the seascape species (particularly Nassau grouper
and Caribbean reef shark) and has other important gpplications for the Fisheries Depatment and other
dakeholders. To develop an appropriate Conservation Strategy it needs to be crucidly based on informétive
conservetion seascapes that result from the overlay of redidic biologicd and human seascapes. In addition,
data on the seascape pecies were obtained from WCS experts and from the literature by Dr. Caterina D’ Agrosa
of WCS Marine Program. By means of GIS technology Dr. D’ Agrosa then used the data to refine the maps of
the biologicd seascapes for each seascape species. These species include the hawksbill turtle, Nassau grouper,
Caribbean reef shark, queen conch, star cord, black long-spined sea urchin and osprey. The human seascapes
(areas of human influence), which include thrests such as fishing, cord bleaching, chemicd runoff, direct
physicd damage to cord, land development/habitat loss, introduced species, solid waste, liquid waste and
sawage were aso further refined. The biologica seascape for each species was represented as a percent of
carying capacity K, with the excdlent habitats given a vaue of 100% and good and marginad habitais given
lower vdues. Smilaly, the human seascapes were represented in terms of the percent reduction in carrying
capacity, with more severe threats reducing carrying capacity of a particular species to a larger degree than less
severe threats. Examples of these maps can be seen in Appendix 1.

Dr. D'Agrosa, with the asssance of Dr. Samantha Strindberg and Dr. Karl Didier from the WCS Living
Landscapes Program and GRLS daff, then overlad the updated human and biologica seascapes to develop
modeds of the conservation seascapes using the specidized MARXAN software.  Modds were prepared for
conch &rombus gigas), star coral (Monstastrea spp.) and black long-spined sea urchin Qiadema antillarum)
(those for the remaining species will be prepared over the next 3 month). The MARXAN software package is a
decison support tool usudly used in the context of protected area network design, and we have gpplied it in a
novel way to highlight where we should focus our conservation work within or beyond a marine protected area
such as Glover's Reef Atoll.l  The results of the andysis for the set of three species importantly demonstrated,
for exarmple, that our consarvation zones (Consarvation Zone, Wilderness Zone, Spawning Aggregation
Reserve — SPAG - Zone) in the marine reserve seem to be located in the right places. The northeast area,
however, may need to be expanded in order to conserve areas of cord reef that are more resilient to bleaching
events which we sugpected due to the large channd in the reef located there - heping to lower water
temperaiures due to the increased water flow through the channe into the Atodll’s lagoon. In addition, the
eagtern dretch of reef may need further invedtigation, which if conserved would offer an area of connectivity
between the Conservation Zone and the SPAG Zone. The conservation seascape maps can be seen in Appendix
1.

L MARXAN finds efficient solutions to the problem of selecting a system of spatially cohesive sites that meet a set of biodiversity
targets (in our case these targets are population levels set for each of the seascape species). Desired population target levels were set at
arelatively high levelof 75% of carrying capacity for each species.

5
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Activity 1.3 Identify high priority interventions

As mentioned in our firsd annud report, high priority interventions have been identified, as shown in our master
conceptual modd and aso the models prepared for our suite of seascape species (see Appendix 2). As noted
above, the conservation seascapes prepared so far have demonstrated that we may need to adjust some of these
zoning boundaries and interventions, but only dightly, to target additiond aress within the atoll tha need
further atention. These will be findized over the next year when the seascapes have been completed for all
Species.

In April 2005, the human and biologica seascape maps completed, dong with al conservation seascape maps,
were presented and discussed with the Glover's Reef Advisory Committee and locd experts. Nine GRAC
members and four locd experts attended the meeting. GRLS daff gave participants an overview of the Species
Sdlection Approach and a review of the human and biological seascapes (see Appendix 1), which were based on
the maps drafted by the participants during the species sdection and threats assessment workshops the previous
year. Participants provided specific comments on the biological seascapes for Diadema and the Caribbean reef
shark and adjustments have subsequently been made to these maps. Participants aso recommended changes to
the sewage threats map, which has aso since been amended accordingly. A presentation was then given on
MARXAN, which explained the basic concepts of the software, and how it andyzes spatid dita and identifies
the best and most efficient formulation of conservation zones that can conserve sdected biodiversty targets,
while incorporating ‘cods or threats.  Following the find presentetion on the prdiminary conservation
seascapes for conch, star cord and Diadema, participants stated that the process seemed logica and on target,
and fdt that it was progressng satisfactorily. They dso mentioned that they would be interested in seeing the
find product and would be keen to compare the present results with the dtuation 5 to 10 years from now. The
find conservation seascgpes will be presented a a Smilar meeting in FY06, dong with the Conservation
Strategy (a draft of which we expect will be completed by early next cdendar year).

An easly accesshle GIS database of Glover's Reef is being developed to maximize the impact of research on
the Atall, facilitate collaboration among researchers, and help communicate research results to managers.  Work
has begun on compiling al the reevat research data for Glover's Reef to be included in this web-based
database. A Ph.D. sudent of Dr. Peter Mumby of Exeter University in the United Kingdom is spearheading this
work. A questionnaire of metadata has been developed and distributed to dl researchers who have conducted
work on the atoll. The responses are being compiled and included in the GIS database. The database currently
conggts of a habitat map, a map of the different use zones, and some basdine data, including fish, cord, and
coral recruitment monitoring Stes.

OBJECTIVE 2. Develop and implement sustainable and adaptive mechanisms to strategically address
threats acr oss the seascape.

Activity 2.1: Implement Seascape Conservation Strategy in cooperation with Glover’s Reef Marine
Reserve staff and Advisory Committee.

Although the Seascape Consarvetion Strategy has been under development this year, severa interim actions
have been initiated to help ensure our success in achieving the conservation targets. In order to increase the
effectiveness of current regulations, a brochure for the marine reserve was prepared and reviewed by the GRAC
and the Fisheries Depatment. A thousand copies have been printed and are presently being distributed by
resarve daff to fishermen and vistors to the reserve. We hope that by supplying information to fishermen on
the zoning scheme and its rdaed regulations, the threst of illegd fishing in the Conservation Zone will be
decreased.  The brochure explains the reserve's different zones and regulations. A copy is included in
Appendix 4. A Spawning Aggregation newdetter was produced in collaboration with the Nationd Spawning
Aggregation Working Group and over 300 copies were printed and didtributed to fishermen and NGOs. It is

6
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expected the newdetters will illugrate the podtive effect the protection of the sStes is having and thus garner
support from fishermen to respect the protected areas and to not fish them illegdly. We dso updated the TV
gpat informing fishermen of the 11 spawning Stes closed to fishing and the Nassau grouper closed season. The
spot was broadcast about 3 times each week, on nationa television in December, January and February, and the
costs were shared with WWF and TNC. We dso aranged to have it ared on loca TV cable networks in
Dangriga, Hopkins and Sartengja, and provided copies on CD to locd NGO partners who arranged airings in
the coastal communities of San Pedro and Punta Gorda.

Other interventions, mentioned below, include the collection of fish caich and effort data, training, and
monitoring ectivities  The involvement of resarve deff, fishermen, and GRAC members in these activities
should dso help in generd raigng of awareness through increased knowledge. Unfortunately, the locad NGO in
Sartenegja that we had planned to collaborate with on a project to train fishermen in smdl busness management
and fly fishing was unable to take on the project. UNDP's Smdl Grant Programme that is our partner in this
activity, however, has identified another NGO in the community that is srong and active. We are investigating
the feaghility of carrying out the activity through this NGO in FY 06.

Activity 2.2: Provide technical support and training to the Glover’s Reef Marine Reserve staff, the Belize
Fisheries Department, and the CZMAI to improve management of the reserve and enforcement of
fisheriesand land-use regulations

Strengthening the capecity of the Glover's Reef Advisory Committee (GRAC) continued this year with a hdf-
day training sesson on co-management, which was led by Dr. Patrick McConney of the Universty of the West
Indies on the 17" March 2005 in Bdlize City. As the GRAC represents the mgjor stakeholders for Glover’'s Reef
and is the officidly gppointed committee to asss with management of the reserve, we have been focusing our
efforts on strengthening this group. Ten members attended the training, which covered the key concepts, such as
the definition of co-management, why and when co-management is a good option, and the factors required for
successful  co-management, the various types and phases of co-management, the demand for co-management
within the region, and its cogs and benefits This session followed up on the leadership and conflict resolution
training workshops we held earlier in 2004, focusng discussons on co-management issues, which had been
brought up by Committee members during the previous workshops. As part of the training, members completed
an evduaion of the datus of critica conditions of the Committee in relaion to co-management. Mogt of the
concerns identified were legd or inditutiond. We plan to have another training workshop, in Project
Management, tentatively scheduled for October 2005.

The GRAC has continued to meet on a regular quarterly basis over the past year and quorums have been met for
each meeting. The next meeting is scheduled for October 2005, Members are located in Glover's Ref,
Dangriga, Hopkins, Placencia and Bdize City, and meetings are held dternaidy in Bdize City and Dangriga
In January 2005, a specid two-day meeting of the Committee was held a the WCS research facility at Middle
Caye, Glover's Reef. During the fird day, the members were given a tour of the research facility, followed by a
regular Committee meeting. On the second day, reserve saff led a tour of the marine reserve for members, and
aso introduced them to the stakeholders who reside on the atoll.

We save as the secretariat to the Committee, supplying agendas and minutes of the meetings, arranging
megting logittics, covering travel cods for members, and dso digtributing related materid for meetings such as
copies of the reserve's quarterly progress reports and work plans. Over the past year the Committee has
reviewed operational plans, progress reports and educationa materials. It has dso provided specific advice to
the Fisheries Depatment and reserve gaff in rdation to enforcement issues and fishing regulations, and made
recommendations for improving the membership of the Committee. The Fisheries Department has expressed its
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goproval of the progress the GRAC has made over the last year and plans to use it as an example for the
nation’ s other marine reserve advisory committees.

We have asssted reserve daff in the preparation of a proposa thet was submitted to a nationd funding agency.
The proposal was approved and funds for new outboard engines, boat repairs and an observation tower should
be granted within the next few months mainly to be used to strengthen patrols and surveillance.

Activity 2.3: Strengthen and expand stakeholder support for the Seascape Conservation Strategy — e.g.
fishermen (divers for lobster, conch and finfish, as well as handline fishers), Atoll resdents, and tourism
operators, as wel as mainland communities that are highly dependent on the health of the reef (Hopkins,
Sartenga and Dangriga).

To foster a sense of respongbility amongst fishermen for sugtaining fisheries, and to ultimately demondrate the
benefits of the no-take or Consarvation Zone of the Glover's Redf Maine Resarve in supporting their
livelihood, we have adopted a significant system of participatory data collection.

Following completion of a frame survey of the fishing industry of the Glover's Reef Atoll and the subsequent
desgn of a data collection system in mid 2004, the fisheries catch data collection program was launched in
February 2005. A technica assgant to WCS who is a former fisherman, a fisherman from the village of
Hopkins, and the WCS Assgtant Conservation Scientist underwent training in the data collection methodology
conducted by the fisheries consultant. Presently, catch data are being collected on dte a the Atoll by the
Satenga fishermen who operate salboats and fish for conch, lobster and reef fish. Data are dso beng
collected a the landing Ste on the beach a& Hopkins by the fishermen who mainly fish for pelagic species.
Morphometric data are o being collected from samples of the catch. The system is working well and eight
months of data have been collected. In addition, we are aso collecting data from the Fisheries Department,
which they gather on a regula bass from the fishing co-operatives concerning their catches of lobster and
conch. A custom Exced spreadsheet has recently been developed by our comsultant to store and manage the
cach data Anadyss will be conducted a a later date and the results then shared with the fishing communities
to show how ther individua catch data are used in assessing the totd catch from the Atoll and to demondrate
the usefulness of caich data in managing their fisheries: The catch data information will aso be used in our
evauation sudy of the management effectiveness of the Glover's Reef Marine Reserve to be conducted later
thisyear.

In June 2005, we held data collection training workshops in the villages of Sartenga and Hopkins, facilitated
by the fisheries consultant and the WCS Assstant Conservetion Scientist.  For the meeting in Sartenga, we
partnered with the Nationa Fishermen's Co-operative and the Belize Audubon Society, as they were dso
interested in offering dmilar training to the fishemen from the nearby communities of Chunox and
Copperbank who fish the Lighthouse Reef Atoll. We were therefore able to share our data collection
methodology that has been endorsed by the Fisheries Department with our partners and over 50 fishermen.
Twelve fishermen and three tour guides participated in the workshop held in Hopkins. The workshops aso
provided a forum for fishermen to voice ther many concerns about the fishing industry and fisheries
management. Severad key recommendations such as the need to have a specid fisherman forum to discuss
concerns regarding regulations, the high level of illegd fishing, the need to reduce the number of fishermen,
the lack of dternative liveihoods for fishermen, the need for improved demarcation of the Conservaion Zone
boundaries, conflicts between tour guides and fishermen, etc., were made which we intend to follow up on over
the coming months. A report of the fishermen training workshops is attached as Appendix 6.

In order to encourage support from the larger public as well, other educationd materia produced included
pamphlets on the life history of the queen conch and spiny lobster. These were prepared by WCS Researcher
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Dr. Charles Acosta and 300 copies of each have been printed. The pamphlets will be distributed to Standard 6
(Grade 8) students in Dangriga, Hopkins and Sartenga when schools reopen in September. We also designed
and painted a murd of the Glover's seascape in the reserve's vistor centre.  The murd features the seven

Seascape Species.

Activity 2.4. Introduce innovative co-management arrangements with stakeholders to foster buy-in for
conservation action.

The formd co-management agreement for the management of the Glover's Reef Maine Resarve amongs the
Bdize Audubon Society, WCS and the Fisheries Department remains on hold. The moraorium is gill in place
on dl new co-management arrangements for protected aress, as the Nationa Protected Area Policy and System
Pan will not be completed and gpproved by the government until afew months from now.

Although it is currently acting in an advisory capacity to the Fsheries Depatment in reation to the
management of the Marine Reserve, the Glover's Reef Advisory Commiittee is in theory acting a the basic leve
of conaultative co-management for this marine protected area.  The Fisheries Depatment, however, has
indicated its interest in the GRAC assuming more responshility, increassing its involvement towards more
active collaborative management. We are therefore endeavoring to strengthen the capecity of the Committee to
assume this increased management role in lieu of the co-management agreement formerly proposed with the
Bdize Audubon Society.

In rdaton to informd assgance from the private sector, the landowner of Long Caye is willing to monitor
nesting turtles on that idand. We have not been able to provide the necessary training yet, however, and expect
to make the arrangements for this activity in FY06. Severd landowners contributed funds and materid to
refurbish and equip the reserve's vidtor centre.  The landowner of Southwest | Caye has contributed mooring
buoys, and some of the proceeds from a sport fishing tournament were donated to purchase rope for the
moorings. The owner of Northeast Caye has asssted by ingdling a marker a one of the strategic points of the
reserve's boundary and replacing a couple of moorings. A resort on the mainland has dso offered b donate
picnic tables to the reserve headquarters.  This willingness by stakeholders to assst the reserve demondtrates the
improved working relationships between users and managers of the protected area.

Activity 2.5: Develop new, and strengthen ongoing sustainable long-term programs to track reef health
(e.g. coral cover, algal abundance, and coral species diversity), water quality, and population status of
commercially and ecologically important reef species (e.g. groupers, sharks, snappers) by Reserve staff
and staff of key agencies such as the Fisheries Department, CZMAI, and other NGOs involved in reef
management.

GRLS doaff worked closdy with the reserve gaff in monitoring fishery-independent size informaion on the
commercidly fished species of spiny lobster, queen conch and five sdlected species of finfish, namely Nassau
grouper, black grouper, hogfish, mutton snapper and queen triggerfish, collecting three rounds of LAMP (Long-
term Atoll Monitoring Program) data in October 2004, and March and May 2005. Information has therefore
now been collected over a period of a year. Conductivity, sdinity, temperature, and depth are adso measured.

The data, which are collected in both the Conservation and Generd Use Zones, have been entered in the
database provided by Dr. Acosta and shared with the Fisheries Department and CZMAI.  Analyses will be done
over the next couple of months and presented to Fisheries. The LAMP dso contributes to the monitoring of two
of our seascape species, the queen conch and the Nassau grouper.

Dr. Tim McClanahan dso continued monitoring the hedth of the cord reef communities of Glover's Redf this
past year, compaing various indices between the Genera Use Zone and the Consarvation Zone, including
number of species of hard cord, adgae, and fish, herbivory, percentage of adga and cord cover, and fish density.
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The results of data collected over the past 6 to 8 years appear for the most part inconclusive, with the exception
of fish densty where numbers for most species are higher in the Conservation Zone. Further andyss, however,
isrequired. Examples of the graphs can be seen in Appendix 3.

GRLS gaff, dong with the Glover's reserve biologidt, the marine biologis from the Belize Audubon Society
(BAS), and two fishermen from Hopkins, monitored the spawning Ste a Northeast Point on Glover's during the
full moon in January 2005. They observed approximately 2,200 Nassau groupers, an increase of 500 over the
previous year's count of approximately 1,700. They dso investigated the spawning Stes east of Long Caye and
Middle Caye.

During thistime, GRLS staff were able to join Enric Sdla s team of researchers in monitoring the Northeast PX.
gte and the Tiger grouper spawning Ste off Southwest Caye. The data collected have been entered in the
national spawning aggregation (SPAG) database, developed by the SPAG Working Group and managed by the
CZMAL.

OBJECTIVE 3. Learn and teach best practicesin the Glover’s Reef Seascape and beyond.

Activity 3.1 Document the lessons learned from the application of the Living Landscapes approach to
priority setting within a marine site.

Severd lessons have been learned in applying the approach to a marine Ste.  In contrast to terrestrid Species,
many marine species, such as the Nassau grouper, have a wide range of habitat requirements due to the varied
dages of ther life history. This presents a chalenge when building conservation seascgpes for marine pecies.
In addition, determining potentid carrying capacity of the Atoll for different life dages - such as for grouper
juveniles - is very difficult, as not much is known about how many juvenile groupers are required to result in a
viable breeding populaion. Another chdlenge has been deding with species, such as the Caribbean reef shark,
that live mainly on the boundaries of the reserve. These lessons are informing the Landscape (Seascape)
Species Approach asit is being gpplied in other marine systems around the world.

Generdly, one of the mogt important lessons learned has been the importance of collecting spatidly explicit
daa Mapping data that are linked to specific locations helps improve Ste management and aso ensures that
monitoring of consarvation targets is accurate and meaningful. There is a dearth of such information in Belize,
both for terredtrid and marine habitats. We are now very conscious of this shortcoming, and with the use of
GPS technology we are driving to ensure that the mgority of the data we collect are geo-referenced.

Janet Gibson, the GRLS director, atended the LLP annua meeting held in May 2005. This provided the
opportunity to share experiences gained in goplying the approach at twelve different stes around the globe, and
to learn more about designing consarvation landscapes/seascapes and setting population targets.  Gibson was
dso able to share her experience in developing a monitoring framework for the Glover's seascape, which has
been used as the prime example in a technicd manud of the WCS Living Landscgpe Progam entitled
Measuring our effectiveness: a framework for monitoring. The framework is linked to the conceptua mode
and provides detals on the activities, indicators and targets for each of the interventions, thrests and
conservation objectives in the model. It has been very useful to monitor progress of the program and to develop
annua work plans more explicitly linked to our overdl project god.

Activity 3.2 Extract and share best practices, in terms of management and monitoring.

LLP and GRLS saff were able to share the threats assessment process, as described in the Human Activities
Assessment Technicd Manud, and lead joint workshops with the Belize Audubon Society and the World
Wildlife Fund for Lighthouse Reef and the Belize Barier Redf, respectively. The resulting thrests maps, aong
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with the ones developed for Glover's Reef and the Turneffe Idands the previous year, were shared with the
Nationa Protected Area Policy and System Plan project. They were dso shared with the World Resources
Ingtitute (WRI), which has developed a Coastd Data CD for Bdize, dong with a Coadtad Data Atlas. WRI has
recently completed a ‘Reefs a Risk’ project for the Caribbean and is currently working on one specificdly for
Bdize. This organization uses sientific data and modeding to develop its threats or risk maps. In contrast, our
threats maps had the input of a cross-section of stakeholders, including loca users who are often ignored. As
mentioned earlier, we dso traned members of the Beize Audubon Society and Nationd Fishermen Co-
operdive in the fish catch data collection.

Further afield, the Species Sdection software developed by the LLP and the Glover's Reef example were
digributed to a researcher from Biotropica (Centro de Investigacion y Conservacion de la Biodiversdad
Tropica), an organization working on cetaceans in Margarita Idand, Venezuda.  Biotropica, dong with marine
experts from the marine biologicd dation a Margarita (EDIMAR), has gpplied the Approach successfully in
desgning a marine sanctuary, with cetaceans as the flagship species.  Furthermore, the researcher plans to use
the Approach as part of his Magters thess on the marine ecosystem of the Golfo Dulce in Costa Rica We are
pleased to have piloted the use of this approach, and to seeit used as atool by others.

Objective 4. New York Coordination Unit Strategy: Guidethe design and testing of wildlife-focused
planning, implementation, and evaluation toolsfor effective conservation at a landscape scale, and
promote lear ning across sites and beyond

The NY-based Coordination Unit (CU) of the program is designed to deveop and test wildlife-focused,
landscape-scale gpproaches to biological conservation across multiple stes. To ensure the widespread utility of
these new conservation gpproaches, the program is testing them within landscapes that encompass a diverse
aray of ecologicd characteridics, land-uses, resource-use issues, and jurisdictionad arrangements. To develop
new agpproaches, facilitate and harmonize testing and implementation among these core dStes, and capture the
gynergidic benefits of diverse experiences, a centrd coordinaion unit is charged with designing and managing
the program. This unit guides the development of landscape-scale conservation drategies, tools and techniques,
assgs in the design and development of cod-effective intervention and monitoring programs a these dtes,
promotes cross-dte leaning; and ensures communication among the dtes, WCS daff (centrd and fidd),
USAID (DC and missions), and the larger conservation community.

During FY 2005, the Coordination Unit accomplished most of its planed programmatic, technica, and
adminigtrative gods. The CU worked with fidd dtes to desgn conservation landscapes for the Glover’s Atall,
Maya Biosphere, and Madidi Stes (design for the Eastern Steppe of Mongolia will be completed in FY06). CU
daff refined and smplified the process for sdecting landscape species, including development of software as a
decisonsupport tool for andysis. The concept and raionde for usng landscape species to focus conservation
planning and monitoring a a landscape scde was disseminated to the conservation community through a peer-
reviewed publication.

Activity 4.1 Provide technical assistanceto site-based conservation

Members of the WCSNY Coordination Unit worked closely with field Sites to provide targeted technical input
(hep dek, and informa and formd training) throughout the year. In some cases this involved trips to Stes as
reported in the previous section of this report.

Activity 4.2 Design, implementation, and testing of decision support tools

Activity 4.2.1 Living Landscapes Program Technicd Manuds
11
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The Living Landscapes Program produced two new brief how-to guides, cadled Technicd Manuds, after fiedd
teting and fine-tuning the methods a severd WCSBCLS fidd dtes one concerning participatory spatid
assessments of human activities, and another one focusing on how to build conceptua models for a project. The
manuals were dso trandaed into French and Spanish, digributed to fidd saff, and made available on our
website for wider use. We responded to requests from program staff of TNC, WWF and AWF and distributed
copies of the threats assessment and conceptuad modding manuas, each of whom now have projects that have
goplied these techniques in the fidd. We have dso made available our bulletins (brief conceptua guides on
drategic gpproaches and tools) and technicd manuds for the USAID Misson and Washington saff during their
Agriculture, Environment and NRM training hdd in August 2005. These were enthusiagticaly received. In
addition, we have written three additiona manuas that are currently in review and will be published within the
next few months. The three draft manuds are Developing a monitoring framework from conceptud models,
Building biologicd and human landscapes; and conducting household surveys. Enthusiastic upteke of the LLP
bulletins and manuds continues to demondrate the utility of the lessons we are learning under BCLS and are
sharing with the larger consarvation community.

Activity 4.2.2 Landscape Species Approach progress

4.2.2.1 Landscape Species Selection Software

Revisons to the landscape species sdection software were completed, and verson 2.0 was relessed and
digributed to BCLS dtes, other WCS dites, and conservation practitioners at large. The new verson includes
refinements of criteria used to rank candidate species for sdection (e.g., heterogeneity of habitat use), provides
more user-control of sdlection criteria, and includes an overhaul of the process of sdecting species to maximize
their complimentarity.

4.2.2.2 Conservation Landscapes

As one of the priorities for this year, LLP dtaff worked closdly with Sites to design conservation landscapes that
map consarvation priorities within larger, undefined landscgpes. During the last Living Landscapes Program
Annual meedting, presentations were given from 7 dtes where daff have conducted a prdiminary round of
designing conservation landscapes (Ndoki-Likouda (Congo); Madidi (Bolivia); Northern Plains (Cambodia);
Adirondack Mts (NY-USA); Glover's Redf (Bdize); Madison R. Vdley (MT-USA); and Maya (Guatemaa).
For each, identification of priority areas within the landscape was based on: (1) spatialy-explicit needs of
sdlected landscape species (biological landscapes), and (2) mapped threats (human landscapes). Analytica
methods for determining a set of priority lands that are sufficent for long-term conservaion, while efficiently
addressing threats, were described usng severd different methods, including MARXAN and C-Plan software.
We were therefore able to compare such methods, and will be applying these to further landscape designs.
Decisons were dso made on population target levels that should be incorporated into fina andyses, aming a a
minimum for populations tha ae demographicdly sudainable Pans for findization of conservation
landscapes have been outlined for each of the 7 Sites over the following yesr.

4.2.2.3 Testing the landscape species approach

Ad hoc assessments to-date have informed us that field projects use the Landscape Species Approach (LSA)
tools with some variation, depending on the circumstances a different Stes. Some have dedicated a great
amount of time to landscape species sdlection and have done threats assessment with wide participation, while
others have caried out both these exercises within a rdatively short amount of time and with a handful of
project staff. We would like to be able to draw some principles from these variations and be able to advise
others on the utility of the approach, its individua seps, and the conditions under which it may or may not
provide advantages to conservation.

12



Leader with Associates Cooperative Agreement Award LAG-A-00-99-00047-00

With this in mind, LLP has engaged nonLLP WCS daff to work with us (both field-based and centrd) in
reviewing the use of LSA a twelve stes that conditute the core LLP portfolio (including al BCLS/GCP dtes —
both past and present), and in assessing users and other WCS' daff perception of its utility for Ste based
consarvation. The assessment will manly be questionnaire based with some follow-up interviews with fied
daff. LLP intends to use the findings to better adapt our program and LSA tools for dte-based planing. This
assessment has begun, and will be completed in the first haf of FY 06.

Activity 4.3 Catalyze cross-site and cross-or ganizational learning, and communication

Activity 4.3.1 Living Landscapes Program Annual Meeting

The Fourth Annua Meeting of the Wildlife Conservation Society’s Living Landscapes Program (LLP) took
place from May 24- June 1, 2005 in Ruaha River Lodge, Ruaha Nationd Park, Tanzania A tota of twenty-five
WCS fidd and New York-based daff atended the meeting, including representatives of dl but one of the
BCLS/GCP-funded sites’ and from other WCS regiona programs (Marine and Africa). Participants spent five
days in a forma meeting setting and one day on a project fidd trip. In addition to continued group work on LSA
tools, the group spent sgnificant time discussing field topics identified both prior to and during the mesting.
Topics included those centering on locad socio-economic contexts (community-based wildlife  management,
addressing socidly diverse landscapes, economic incentives as consarvation tools, measuring the impact of
outreech efforts), power & governance issues (deding with national politica ingability, andyss of stakeholder
power reationships), zoning as a conservation tool, and economic vauation of naurd resourceswildlife. In
addition to sharing experiences, ideas and perspectives on each topic, we agreed to distribute contacts and/or
rlevant literature as a follow-up to many of the discussons  Particular interest was raised in conducting
stakeholder power andyses and economic vauation of ecologica goods and services, and possibly undertaking
direct payments to communities for conservation compliance. Report of the meeting has been distributed to
meseting participants, and is available upon request.

Activity 4.3.2 CMP: leadership, design, writing and audits

David Wilkie and Crag Groves continued to represent WCS within the Conservation Measures Partnership.
Groves and Wilkie contributed directly to the andlyss of lessons learned during the pilot audits conducted in
FY04-05 and are currently helping to draft a protocol for conducting multi-partner peer-reviews of conservation
projects. Wilkie worked closdly with other CMP partners to assess the feashility of developing software to
guide field gaff through the steps in the ‘Open Standards for conservation planning and adaptive management.

This CMP activity resulted in development of a busness plan for software devdopment. Wilkie and Groves
will continue to provide technicd guidance as tool modules are developed for the Adaptive Management
software. The eAdaptive Management software is an attempt to integrate bedt-practices of conservation
planning into a dmple to use software package. The software will guide practitioners through the seps in
effective planning and project adaptive management and provide a system for tracking conservetion progress
over time. WCS daff worked with TNC to ensure that our ingtitution process for cataoging our field projects is
compatible with the TNC Project Inventory website.  In the next 3 months, WCS will complete a review of
WCS efforts to implement activity-based cost accounting within the Gabon and Bolivia programs. This review
is eagerly anticipated by a number of donors, including the USAID Congo Basin Forest Partnership program.

Activity 4.3.3 Cross-organizational Learning Initiative
At the beginning of September, the Landscape Ecologist and socio-economic monitoring specidist participated
in a multi-partner workshop organized by WWF on Landscape Planning. They presented the Landscape Species

2 The following BCL S/GCP sites were represented: Ndoki-Likouala (Congo); Y asuni (Ecuador); Eastern Steppe (Mongolia); Glover's
Reef (Belize); Maya (Guatemala). Madidi (Bolivia) was not represented due to insecurity problemsin Bolivia prior and during the
meeting.
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Approach and participated in the process of gpplying different landscape planning tools, used by the different
NGO partners, tothe Sanburu Heartl and in East Afri ca.

4.3.4 Synthesis of Lessons from site-based conservation

4.3.4.1 Locd engagement in conservation survey

After tedting the survey desgn for the study on engaging locd people to promote effective conservation of
wildlife and wildplaces, the survey indrument was refined and findized. Completion of the survey has been
postponed for late 2005, and will be completed during the first quarter of 2006. Andyss of the survey results
will be compiled and written up for publication in a peer-reviewed journa and as an LLP bulletin that outlines a
et of guiding principles for engaging loca people in conservation.

4.3.4.2 Survey of “protection” as a conservation strategy at Sites

The WCS Maya Biosphere Reserve Project conducted the survey of protection measures used by a number of
WCS sites.  However, response rates were limited, and due to other pressures at the project ste, the findization
of the survey results analysis has been postponed until FY 06.

4.3.4.3 Prdliminary assessment of the human wefare impacts of establishing nationa parks (Parks and People

project)

With funding provided by the John D. and Catherine T. MacArthur Foundetion, LLP saff in collaboration with
the WCS Gabon program and the Ministry of Forest Economy in Gabon conducted a basdine household
welfare survey of 1,000 households living close to the borders of 4 nationa parks in Gabon, and an additiond
1,000 control households living outsde the influence of the parks.  This survey is the fira of three surveys
planned over the next 5 years to assess the income, hedth, consumption, naturd resource use, and family
function impacts of edablishing protected areas on locd families. Reaults of the basdine survey will be
andyzed within FY06 and will dlow us to assess the role that market access plays in the wefare gatus of
families proxima to and digant from the parks. Additiona funds were secured from the Nationa Science
Foundation to support the Gabonese socid science teams working on the Parks and People Project, and to
assess the role that individud time preference (discount rates or patience) plays in investment in hedth care,
education, savings, and sustainable use of naturd resources. An aticle on the Parks and People project was
accepted for publication in Conservetion Biology.

Activity 4.4 Application of Living L andscapes Program tools beyond core Sites

4.4.1 Training workshops in the use of LLP tools

Staff conducted a number of workshops to train field practitioners in the use of conservation planning tools
throughout the year. In addition to holding in-service WCS training workshops on building conceptual models
for consarvation projects and using these as the foundation for monitoring conservation success, staff held such
workshops for project partners in Madagascar (May 2005) and Gabon (March 2005).

In response to increesng demand for traning in the conservetion tools, the socio-economic monitoring
goecidist aso ran a training of trainers workshop for WCS directors and program managers in August 2005. As
demand for training opportunities exceeds the daff time avalable in LLP, we envison that participants from
these workshops will in turn train and work with fidd staff and partners in different parts of the world. Such
gaff will be able to follow up with post-workshop support to interested partners, eg., protected area staff in
Madagascar and Gabon.

4.4.2 The World Conservation Congress
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As pat of the World Conservation Congress in Bangkok, Thailand in November 2004, the program director led
a symposum titled “Applying Ecosysem Management for Biodiversty Consarvaion: A Wildlife-focused
Approach’. The am of the symposum was to draw out principles and, usng case dudies, outline the utility of
wildlife-focused draegies and management that ae integrated within complex environments of human
influence.  Emphasis was placed on current work from active conservation initigtives, and included a case-study
presentation from the Madidi, Bolivia project — a USAID/EGAT funded project. The workshop was well-
atended, and highlignted the vdue of wildife targets for landscgpe-scde conservation planning and
management.

Activity 4.5 Ensure coordination and communication servicesfor the program

LLP Coordination Unit saff periodicaly met with daff from the core Stes and other WCS large-scde
consarvation gStes to discuss the development of the program, on-the-ground implementation of the Landscape
Species Approach, and further development of tools relevant to the approach. The Outreach Coordinator and
others continued to meet with collaborators, NGOs, governmenta officers, and representatives of other
stakeholder groups to promote use of BCLS-derived dSrategies and tools, to assess ther utility, and to determine
whether additiona tools would be of useto field practitioners.

CU oaff worked with fidd gaff in the preparation and review of annud reports and implementation plans. The
CU daff dso organized the annua GCP meeting in May 2005 where we presented the Landscepe Species
Approach and project cycle used by WCS. We fed that this was a particularly focused and useful GCP
mesting.

1l Appendices

Biological, Human and Conservation Seascapes

Generd and Seascape Species Specific Conceptua Modelsfor Glover's Reef
Cord Reef Ecology Graphs— Dr. Tim McClanahan

Glover's Reef Marine Reserve brochure

Reports of Fishermen Training Workshops
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