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Abstract Marine Protected Areas (MPAs) are
increasingly becoming established to protect endangered
marine ecosystems, particularly coral eef biodiversity
and resources. For decision makers to be able to
influence government, sound and comprehensive
baseline data for tropical marine biological systems must
be available 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. In this paper a review of all
available literature documenting such work was
undertaken. To date, ten MPAs have been gazetted
through assistance of three NGO’s in five tropical coastal
nations in tropica. These include: five Marine
Reserves/Parks, in Tanzania, Belize and the Philippines,
four Nationa Marine Parks (NMP's), in Indonesia,
Belize and Mozambiqgue and one UNESCO World
Heritage site in Belize. In total 5,500.4 kn? of coral reefs
and associated marine habitats have been gazetted as
protected area since 1995. Volunteer labor 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 utilization 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
instilling increased environmental awareness in the
inhabitants and users of such MPAs.

Key words Volunteers, Marine Protected Areas,
Non Governmental Organization, Baseline survey.

I ntroduction.

Marine  protected areas (MPAs) are
acknowledged as an important means to prevent loss of
marine and coastal diversity (Dixon et al, 1993).
Evidence is mounting that MPAs, where fishing and
other human activities are restricted or prohibited,
conserve habitats and biodiversity (Pauly et al, 2002).

The establishment of MPAs is a costly operation, for
example the cost of initial establishment of the Bonaire
Marine Park was reported to be in excess of US $
518,000 (Dixon et al, 1993). Many of these costs are
brought about as a result of initial biological baseline
surveys carried out within the proposed protected areas.

Non professional research is widely regarded as
an efficient means to generate data sets within a range of
scientific disciplines, such as omithology (Kepler and
Scott, 1981) or mamma research. More recently,
numerous authors have commented on the increasing use
of data from non-professional “volunteers’ researchersin
marine science (Evans et a, 2001, Foster-Smith 1995),
with a growing interest in tropical regions (Erdmann, et
al 1997, Wdlls, 1995 and Keller, 2002). This trend has
been largely driven by the popularity of SCUBA diving,
along with the general growth of coastal tourism within
thetropics (Hall, 2001).

Subsequently, many programs have been
developed to utilize recreational divers' time spent on
cora reefs in order to collect basic baseline data or
undertake monitoring programs. Possibly the first
systematic use of volunteer divers to collect data from
coral reefs was the REEFWATCH program developed at
the University of York and launched in 1982 (Weélls,
1995), providing divers visiting coral reefs with standard
data sheets to complete regarding the general health of
the reef. The Reef Environmental Education Foundation
(REEF), based in the USA (Keller, 2002), has developed
a similar program. But the Reef Check program is
probably the most successful use of volunteer divers
using a standard methodology; collecting information
contributing to a global database on the general health of
coral reefs. This program was developed in 1997
(Hodgson, 2000 Hodgson, 1999). Reef Check has used
teams as opposed to individuals, joining non-
professionals with mentoring marine scientists to
maintain rigorous training and data collection standard
(Hodgson, et a., 2003).

The desire to focus on more specific projects
has generally lead UK based Non Governmental
Organization (NGOs) to adopt a model of establishing
long term field bases in regions where coastal



management issues dictate that the collection of baseline
data from local coral reef environments can aid decision
making and protection are priorities (Gardiner and
Harborne, 2000., Mumby and Harborne, 1999). The
origins of this model owe much to the history of
university expeditions within the UK (Coxon and Raines,
1987) and the apparent desire of primarily British
volunteers to dedicate significant financial and time
commitments to conservation work. This paper carries
out a comprehensive literature review of the work
undertaken by teams of wolunteers from the three UK
based NGOs Coral Cay Conservation (CCC),
Frontier/The Society for Environmental Exploration
(SEE) and Operation Wallacea. These volunteers were
trained and supervised by professional marine scientists.
The work has been guided by host country governmental
departments or NGOs, and has ultimately aided the
designation of MPAs within coral reefs environments and
associated habitats, through the contribution of data and

management recommendations. To date, ten MPAs have
been established as aresult of such efforts.

Wakatobi Marine National Park, Indonesia

The Wakatobi Marine Park (Tukang Besi
archipelago) is a remote island group comprised of four
main islands, off the south east coast of Sulawesi,
Indonesia. It extends over 1.39 million hectares (ha)
between 05° 15'S and 123° 23 E and 06 08'S, 124° 37
E. The region exhibits all major reef formations (atolls,
barrier, fringing and patch reefs) within a relatively small
area of approximately 200,000 ha (UNEP/IUCN, 1988).
Usher (1984) reported the area to be supporting a major
trepang and giant clam fishery, with severe stock over
exploitation. Reports suggest that the region has
reasonably healthy hard coral cover and diversity
(Soekarno, 1989). Before Operation Wallacea and WWF
Indonesia undertook research, the biological knowledge
of the region was generally considered to be inadequate
(Erdmann et al. 1997, Erdmann 1998).

Table 1. Details of the survey program undertaken contributing to National Park Status of Wakatobi Marine Park.

NGO and

collabor ative
Ingtitutionsinvolved
in data collection for
MPA status

Size
(Km?)

Status

Work program undertaken by UK based NGO.

National
Marine
Park

1,390 Operation
Wallacea
WWF
Indonesia
Other local
NGOs within
S. Sulawesi.

Operation Wallacea initiated a three-year pilot phase project in
June 1995, using start up funds from the Hong Kong Bank Care-
For-Nature Program (Erdmann et al. 1997).

The marine survey component was divided into three phases.

Phase | involved a rapid reef asessment by volunteers using
manta tow techniques and underwater visual census (UVC) using
SCUBA collecting information on 11 data categories including
topography, a quantitative description of live coral cover and
abundance and size (to 10cm categories) of locally harvested fish
using techniques adapted from English et al. (1994).

The results obtained were used to guide Phase Il of the project to
identify specific reefs worthy of more detailed investigations by
taxonomic and fisheries specialists. These combined results
formed the bases for a holistic management plan for the proposed
Wakatobi Marine reserve (Erdmann et a. 1997).

Approximately 50% of the outer reefs of the Tukang Besi (348
km of reef) were surveyed using manta tow. Additionaly
SCUBA surveys were conducted at 196 sites and the data
presented to the Indonesian sponsors of the project (Erdmann et
al. 1997, Ecosurveys, 1996).

Weakatobi was declared a National Park in 1996. Additionally
Operation Wallacea were instrumental in developing Indonesia’ s
first community led no take zone, across a 500m stretch of reef
within the Park (Curran, 2001). This was generally considered a
local success (Belke pers comms).

Quirimbas National Park, Mozambique

Quirimbas  Nationa Park  (QNP), in
Mozambique's northern-most Cabo Delgado Province,
close to the border with Tanzania, covers an area of

7,500 k' of which 1,550kn? consists of the Quirimbas
Archipelago. The archipelago includes eleven cora
islands lying close offshore, stretching for 100 km along
the coast (11° 59'Sto 12° 41;S). Over 50 Genera of corals



have been recorded (Motta, 2002). The initiative to
protect the Quirimbas area was headed by the
Government of Cabo Delgado Province, local NGOs
(KARIBU and GECORENA) and is strongly supported
by thelocal community (Motta, 2002).

The establishment of the National Park is unique
in that the community asked the Government of
Mozambique to set it up, in an effort to protect
subsistence fishing grounds from industrial trawlers
causing over-fishing and widespread damage to key
spawning habitats.

Table 2. Details of the survey program undertaken contributing to National Park Status of Quirimbas Marine Park.

NGO and

collabor ative

I nstitutionsinvolved
in data collection for
MPA status

Size
(Km?)

Status Work pr

ogram undertaken by UK based NGO.

National
Park

1,550 SEE
“Frontier
Mozambique
WWF
Mozambique
Ministry for
the Co-
ordination of
Environment
a Affairs
GECORENA

Between 1996-1998 Frontier-M ozambique surveyed the marine
fauna of the eleven coral islands.

Methods employed were base on the REEFWATCH (Wells,
1995) methods and those developed by English et a, (1994),
Using a belt transect to survey a target species list of 73 reef
associated fish (Whittingham and Myers, 1997)

Survey sites were selected using nautical charts and ariel
imagery (Whittingham and Myers, 1997).

Simple transect surveys were undertaken within, intertidal
zones and mangroves (Whittingham and Myers,1997).

Separate surveys were also carried out on the seagrass fishery
of Quirimbalsland to establish the importance of these areas as
breeding grounds for fish (Gell, 1997). Basic resource use
surveys were undertaken (Whittingham and Myers, 1997).

Part of the Frontier-Mozambique project included training and
involvement of people from relevant ministries and universities
and the participation of 20 Mozambican scientists (Whittington
& Myers, 1997).

WWF provided support to a locad NGO, GECORENA, who
worked with the Provincial staff to push for the gazettement of
the national park.

ONP was officially gazetted on June 6" 2002 and is
Mozambique's first national park since independence from
Portugal in 1975.

Belize Barrier Reef, UNESCO World Heritage Site.

The Belize Barrier Reef (BBR), at over 260km
in length is the largest barrier reef in the Western
Hemisphere and comprises a rich diversity of reef types,
including barrier, fringing, patch and faroe and associated
habitats, including extensive mangrove forests. Farther
offshore lie three of the Caribbean’s largest atolls

(Turneffe, Lighthouse and Glovers) (Spalding et 4,
2001). Traditionally, the inshore fishery has contributed
significantly to the economy of Belize. Lobster
(Panulirus argus) and conch (Strombus gigas) currently
contribute most of the total value of exported wild caught
seafood, estimated at over US$10 million in 1995
(Raines et a, 2002).

Table 3. Details of the history behind the establishment of the BBR UNESCO World Heritage Site.

Status NGO and

collabor ative

I nstitutionsinvolved
in data collection for

MPA satus

Size
(Km?)

Work program undertaken by UK based NGO.
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UNESCO (Cco

World University

Heritage College of

Site Bdize (UCB)
Bdize
Coastal Zone
Management
Unit
(BCZMU)

In 1986, the first CCC expedition visited Bélize to investigate the
effects of fishing and tourism on the reef. Findings were reported
to the national Fisheries Department (Coxon & Raines, 1997).

Also concerned by this threat, the Belize government invited
CCC to assist the development of a coastal management plan in
1989, with their newly-established BCZMU

CCC began a program of research in 1991 to aid the BCZMU,
involving 1000 volunteers over 4 years to survey over 200kn¥ of
reefs and lagoons around the South Water Cay base, before
extending work into other key locations such as the Sapodilla
Caysand Laughing Bird Caye (O’ Tool et a, 1991).

The CCC marine survey technique has been developed, tested
and successfully implemented since 1989 (Mumby et al, 1995).
Survey methods undertaken for all CCC work are based on those
recommended by the South Pacific Commission (SPC)/United
Nations Environment Program (UNEP) (1984), and Marine
Nature Conservation Review of the Joint Nature Conservation
Committee (Hiscock, 1990).

1991 also saw the initigtion of CCC's education and skills
development agenda, collaborative events with host-country
associations and provision of a Diving Scholarship Program with
the Belize Fisheries Department. The establishment of the
Marine Research Centre with the University College o Bdize
followed this.

Volunteer data formed an intrinsic part of the BBR being
declared a World Heritage Site in 1996 (Harborne et al, 1998) -
along with several new Marine Protected Areas (see below)

Mafialdand MarinePark, Tanzania

Mafia Island is situated 120km south of Dar es
Salaam (7° 40'S, 30° 40'E), on the east coast of
Tanzania. Mdfia is strategically located within the main
flow of the dominating East African Coastal Current,
which continues north through the coastal waters of
Tanzania and Kenya Horrill et a, 1996). The island was

reported to boast a high diversity of pristine marine
habitats (UNEP, 1989). An attempt to gain special
protection was developed as a result of pressure from
increasing numbers of migrant fishermen employing
destructive fishing techniques on the reefs of the island
(UNEP, 1989 and Horrill, et a, 1996).

Table 4. Detailsof the survey program undertaken contributing to Marine Park Status of Mafia lsland Marine Park.

Status Size NGO and Work program undertaken by UK based NGO.
(Km?  collaborative
I nstitutionsinvolved
in data collection for
MPA status
Marine 822 - SEE During 1989 the Institute of Marine Sciences of UDSM and
Park “Frontier SEE set up the “Frontier Tanzania’ project to initiate studies to
Tanzanid’ collate information necessary for the formation of a multi-user
Institute of management plan for a marine park a Mafia Island,
Marine encompassing the south end of the Mafia and the associated
Science: Idand (Horrill et al, 1996).
University of The work program was designed to provide information, as
Dar es described by UNESCO (1987), on biological resources and
Salaam resource use.
(UDSM) Reef surveys were undertaken following the techniques
WWF developed by the Great Barrier Reef Marine Park authority
Tanzania (GBRMPA, 1978) and the Tropica Marine Research Unit,

University of York (Richmond and Gaudian, 1990). These
included under water visual census of benthos and fish

populations along plot less belt transects over developed coral
reefs
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reefs.

Subtidal seagrass bedswere surveyed, through visual census of
randomly placed 0.5n?  quadrats using a semi quantitative
species abundance method, developed form Dahl (1982)

The diversity and density of mangroves were surveyed over 5m
wide transects running perpendicular to the shoreline (Horrill

and Ngoile, 1991).

All major resource uses were identified and evaluated on their
methods, sites and scale of extraction, associated problems and
future sustainability (Horrill er a, 1996 and Horrill and Ngoile,
1991).

To determine the patterns of linkage between local and regional
habitats hydrographical surveys were conducted (Horrill er al,
1996 and Horrill and Ngoile, 1991).

A 1:100, 000 map of the bathymetry and hydrography of the
area was produced from the results of the physical survey.

Similar scale habitat maps were produced for the region, with
the results of biological surveys showing that species diversity
was generaly high, with 400 species of fish, 46 genera of

scleractinian coral recorded (Richmond and Gaudian, 1990,
Horrill er a, 1996 and Horrill and Ngoile, 1991).

The results of the above surveys were complied into a report

(Horrill and Ngoile, 1991), and presented to a steering
committee with management recommendations.

Mafia Island Marine Park was established on 1% July 1995 by a
resolution of the Tanzanian National Assembly (Rubens and
Kazimoto, 2003).

South Water Cay Marine Reserve, Belize

South Water Cay Marine Reserve (SWCMR)
includes 22 named sand cays, mangrove cays and
mangrove ranges. The areas conservation importance
stems from its diverse marine habitats (Rutzler and
Macintyre, 1982), and many of the cays serve as active
nest sites for species of marine birds. The barrier reef

section known as Tobacco reef is a continuous exposed
reef crest that extends approximately 9km. Many South
water cays have been identified as a critical habitat
(Rutzler and Macintyre, 1982), and before protection it
was feared that unregulated tourist development could
threaten the area.

Table5. Details of the survey program undertaken contributing to Marine Park Status of South Water Cay Marine

Reserve.
Status Size NGO and Work program undertaken by UK based NGO.
(Km?  collaborative

I ngtitutionsinvolved

in data collection for

MPA status
Marine 208 - CCC Between 1990 and 1992, in collaboration with the BCZMU,
reserve - UCB CCC volunteers undertook standard CCC marine surveysin the

BCZMU 180kn? area surroundi ng SWCMR (Raineset al, 1992).

Subsequently CCC undertook surveys to encompass a further
300knt immediately south of South Water Cay.

In 1993 CCC produced a draft management plan for the
SWCMR (McCorry et a, 1993), to include GISs to be used in
regiona marine resource utilisation.

During 1996 SWCMR was officially gazetted as a marine
reserve.

Mnazi Bay Marine Park, Tanzania

The Mnazi Bay Marine Park is located in the Mtwara District in Southern Tanzania along the border with
Mozambique (40°23E, 10°18'S). A habitat assessment undertaken in November 2003 indicated that a total of 258



species (the highest number recorded in East Africa) of
reef building corals and 369 species of reef fish occupy

this region, thus highlighting the ecological importance
of this site (Obura et al., 2004).

Table 6. Details of the survey program undertaken contributing to Marine Park Status of Mnazi Bay Marine Park.

NGO and
collaborative
Ingtitutionsinvolved
in data collection for
MPA status

Size
(Km?)

Status Work pr

ogram undertaken by UK based NGO.

Marine 200

Park

SEE
“Frontier
Tanzanid’
UDSM

Cora Reef
Degradation
in the Indian
Ocean
(CORDIO)
Swedish
Agency for
Research
Cooperation
with
Developing
Countries
(SAREC)

Base line surveys were carried out by Frontier Tanzania
between October 1996 and September 1999 (M uhando and
Francis. 2000).

Funding was provided by SAREC and formed part of a wider
CORDI O program, which focused on assessment of changes on
reefsfollowing the coral bleaching event of 1998.

Visual census of reef fish populations were undertaken using
methods adapted from REEFWATCH (Wdlls, 1995). Fifty-six
pre-selected reef fish species were recorded along 5m wide
transects perpendicular to the reef within a depth category of 1-
10m and 10-20m (Guard et.a, 1998a)

Benthic invertebrate counts were taken within 3 x 50nf
quadrats, positioned along the reef profile from deep to shallow
water. Invertebrates were identified to species level where
possible (Guard et.al, 1998a)

In September 1999, in collaboration with the Institute of
Marine Sciences in Dar es Salaam, permanent monitoring sites
were developed to carry out a coral reef monitoring effort
(Muhando and Frances, 2000).

Subtidal habitat and profile mapping and subtidal spot surveys
were conducted along parallel and perpendicular transect lines
both within and between reef areas. This involved the
collection of information relating to the type and percentage
cover of underlying substratum, sessile benthic community,
live hard coral hard coral forms and dominant coral form
(Guard et.d, 19983)

Intertidal surveys were also carried out using visual census
measurement of 0.5% quadrats from the low water mark to high
water mark of % cover of underlying substratum, algal species,
seagrass species, sponges, soft corals and hard corals (Guard
et.al, 1998b)

Reef impacts — including coral bleaching and anchor damage,
sedimentation were measured (Guard et.al, 1998b)

Mnazi Bay Marine Park was gazetted in July 2000 under the
Marine Park and Reserve Act No. 29 of 1994. This was
following a resolution passed by the local coastal communities
together with representatives from the government, private
sector and NGO’s at a meeting held in the parish hall in
Mtwara.

Sapodilla Cays Marine Reserve, Belize.

Lying at the southern most end of the Belize
Barrier Reef, The Sapodilla Cayes Marine Reserve
(SCMR) (88° W, 16° 30' N) itself consists of 14 named
cayes and two unnamed ephemeral islands and covers an
area of 33,401 acres (Harborne et.al 2000.). The SCMR

is a site of great geological importance, with a unique J
formation that contains numerous channels and large
shoal patches, and provides the second most important
nesting site for the Hawksbill turtle (Eretmochelys
imbricata) in Belize (Harborne et al., 2000). The seagrass
bed in the SCMR lagoon is also rich with conch S



gigas) and lobster (P. argus), while the outer reef
represents a significant spawning ground for mutton

shapper (utjanus analis) and grouper (Harborne et al,
2000).

Table 7. Details of the survey program undertaken contributing to Marine reserve status of Sapodilla Cays Marine

Reserve.
Status Size NGO and Work program undertaken by UK based NGO.
(Km?)  collaborative

Institutionsinvolved

in data collection for

MPA status
Marine 127 CCcC Between 1992 and 1994 CCC satellite expeditions from South
Reserve ucCB Water Caye, and undertook standard CCC baseline survey

BCZMU (CCC, 1995) work at Sapodilla Caye.

This data contributed to a management plan for the reserve in
1994 (Harborne, et al., 2000).
Sapodilla Caye was designated as a Marine Reserve in 1996.

Bacalar Chico National Park and Marine Reserve,
Belize.

The Bacalar Chico region, a narrow, partly man
made channel that forms a natural border between Belize
and Mexico in North Ambergris Cay, encompasses
barrier reef, seagrass beds, mangrove wetlands, lagoons
and higher cay forest (87° 45W, 18° 10'N) The area
contains unusual raised reef of exposed Pleistocene coral,
important nassau and yellowfin grouper Epinephelus
striatus and Mycteroperca interstitialis) spawning areas
(Perkins, 1983) and nesting sites for loggerhead and
green turtles (Caretta caretta and Chelonia mydas). The
mangroves provide important refuge and breeding

Table 8. Details of the survey program undertaken contri
and Marine Reserve.

grounds for manatees (Trichechus manatus), crocodiles
(Crocodylus spp) and many species of wading birds. The
area holds strong biological as well as archaeological
importance.

In order to protect Bacalar Chico the European
Community (EC) funded a collaborative endeavor
between three NGOs: CCC, The International Tropical
Conservation Foundation (ITCF) and the World
Conservation Union (IUCN). CCC was commissioned
with collection of biological and physical survey data for
the development of the marine reserve component of the
project.

buting to National Park status of Bacaar Chico Nationa Park

Work program undertaken by UK based NGO.

Status Size NGO and
(Km?  collaborative
I nstitutionsinvolved
in data collection for
M PA datus
National 107 CCcC
Park and ucB
Marine BCZMU
Reserve

Periods of fieldwork were undertaken by CCC volunteers
during June/July 1994 and July/August 1995, after an intensive
training period.

Forty-eight volunteers undertook 56 plot-less belt transects
starting at 30m depth along the profile of the reef towards the
reef crest, during June/July 1994 and July/ August 1995 over
an area of 107 knf. The survey program consisted of 204
individual dives, recording semi quantitative data on 303
individual habitats. This habitat data consisted of 14,000
separate species records (Gill, et al. 19964).

Analysis of the data collected during these surveys resulted in
detailed biological and physical descriptions that was overlaid
onto a geo-rectified and geo-referenced base map developed by
CCC to produce a habitat description map (Fig. 1)

All the data collected were subsequently applied to a coastal
zone management framework to develop recommendations for
the management of the area, including zone planning detailing
user activity within the proposed MPA (Gill, et d. 19964).




Bacalar Chico National Park and Marine Reserve was officially
Continued opened August 23, 1996 and is seen as an example of NGO and
governmental collaboration (Harborne et al, 1995).

Preliminary Bacalar Chico manne claasification
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Fig. 1. Benthic habitat classification map created for BCMR (Gill et a., 1996a), resulting from surveys undertaken as
described by Mumby et a., (1995).

Laughing bird Caye National Park; Belize elongated ridge of reef (faro). The Laughing Bird Faro is
Laughing Bird Caye is situated on the western separated from the mainland, the barrier reef and other

side of Victoria Channel, 11 miles off the coast of Belize cayes by deep channels on all sides. The uniqueness of

(16°27 N - 88°12 W). Laughing Bird Caye is the  this structure contributes to both the abundance and

southern most island in the central lagoon of the Belize variety of coral habitats and marinelife.

Barrier Reef. This long narrow isle stands on an

Table 9. Details of the survey program undertaken contributing to National Park status of Laughing bird Caye National
Park.

Status Size NGO and Work program undertaken by UK based NGO.
(Km?)  collaborative
Ingtitutionsinvolved
in data collection for
MPA status




Continued 43 ccC
National ucB
Park BCZMU

Between 1992 and 1994 CCC satellite expeditions from Suth
Water Caye undertook baseline survey work at Laughing Bird
Caye, employing standard CCC methods (UNEP 1984,
Hiscock, 1990).

The Caye was declared a protected area in 1991 under the
National Parks System Act and encompassed only the Caye.
Thisareawas later extended.

On 21 December 1991, Laughing Bird Caye Nationa Park was
declared. Finally, in 1996 the Belize Barrier Reef Reserve
System was inscribed on the World Heritage List with
Laughing Bird Caye National Park designated as one of the
premiere protected areas within the World Heritage Site.

A management plan for the national park was completed in
1994 (Harborne, et al. 2000).

Danjugan Island, Philippines

Danjugan Island (9°52" N 122°22" E) is part of
the Negros Occidental in central Philippines, and known
through anecdotal reportsto be a site of high biodiversity
(Beger, et a. 2000). This smal idand, measuring
approximately 1.5km long with a maximum width of
0.5km, has from deforestation for coconut production,
combined with increased fshing pressure and use of

destructive fisheries practices (Gill et a, 1996b). The
island supports a continuous fringing reef to a depth of
approximately 30m.  Survey work suggests that the
fringing reefs of Danjugan Island are amongst the world's
most diverse small reefs, with at least 236 scleractinians
and hydrocorals and 229 fish species documented. Of the
coral species recorded, 20 are regarded as being rare in
the Philippines (Alino et a, 2002).

Table 10. Details of the survey program undertaken contributing Marine Reserve and Sanctuary status of Danjugan Is.

NGO and

collabor ative

I nstitutionsinvolved
in data collection for
M PA gatus

Size
(Km?)

Status

Work program undertaken by UK based NGO.

Marine 043
Reserve
and

Sanctuary

CCC

Silliman
University
Philippine
Reef and
Rainforest
Conservation
Foundation
Inc

(PRRCFI)

In 1994 CCC, PRRCFI and the World Land Trust (WLT)
began work on Danjugan Island. Danjugan was recognized
unofficialy as a Wildlife Sanctuary in March 1994, and the
Island was purchased by the three partnersin 1995 (Beger et al,
2000).

Between August and November 1995 and May and July 1996
CCC and PRRCFI volunteers carried out 51 plot-less belt
survey transects (using methods as described by CCC, 1995;
Mumby et a, 1995) on the fringing reef around Danjugan
Island and two nearby reef complexes to assess their physical
and biological characteristics (Gill et al, 1996b).

The work by the volunteers formed the scientific basis for
management recommendations and the identification of
sanctuary zones in accordance with IUCN (Salm and Clark,
1989). The Silliman University Marine Laboratory also
conducted coral reef assessments for the Convention on
International Trade in Endangered Species of Wild Flora and
Fauna (CITES) project in 1995.

The work by the volunteers formed the scientific basis for
management recommendations and the identification of
sanctuary zones in accordance with IUCN (Salm and Clark,
1989).

In addition to the standard baseline surveys, astudy into the
key anthropogenic and physical impacts of the reefs Danjugan
was undertaken (Solandt and Beger, 2001), sedimentation
characteristics were investigated (Solandt et al, 2001). Finally a
coral bleaching study was undertaken (Beger et al, 2001).
Collaborative research by CCC and the University of

Naonicactla 1icinn 2 Pav A nn cinnal nracocenr in ONetnhar 1007




Continued

Newcastle, using a RoxAnn signal processor in October 1997,
collected acoustic data of the sublittoral seafloor. Four habitat
maps were created, at different descriptive resolutions (White
et al, 2003).

On the 9" April 1999 Danjugan Island Wildlife Sanctuary, as
officially gazetted as Danjugan Island Marine Reserve and
Sanctuary.

Discussion

Since 1995 over 5500 Knt of coastal and
marine habitats in Belize, Tanzania, Mozambique, The
Philippines and Indonesia have been awarded some
status of management and protection as a result of
surveying, monitoring and subsequent reporting by
three UK based NGOs. These organizations all used
self-financing, non-specialists, who were trained,
supervised and guided by marine scientists. The
organizations claim to operate at the non-profit level,
with conservation their primary goal.

Much of the concern surrounding the use of
volunteers in collecting data for use in research arises
from the perceived idea that their lack of scientific
knowledge will prohibit them from providing a valid
data set. Numerous studies have demonstrated that
trained non specialists can collect data sets that are
both sufficiently accurate and applicable to coastal
management decision making (Foster-Smith and Evans
2002., Fore et a 2001., Halusky et a. 1994., Darwall
and Dulvy 1996). Mumby et a. (1995) demonstrate
that trained non-specialists are able to achieve an
accuracy level of 52 — 70% in field identification of
species through underwater visual census on a reef.
The level of accuracy of non-specialist was 70 — 90%,
and >90% when assessing substrate composition and
biological cover in reef sites and seagrass beds,
respectively. Mumby et a. (1995), show that
taxonomic resolution and data accuracy were sufficient
for habitat mapping using remotely sensed imagery as
shown in Figure 1. In many developing coastal regions
manpower and financial resources for conservation
purposes are not being met (Hodgson 1999). Many
developing countries lack the funds to conduct
essential research on marine resources. This impedes
the protection of such resources, which may have
considerable economic value. This makes such
volunteer derived data collection programs important in
these regions of the developing world.

In all ten cases reviewed in this paper there is
no doubt that the effort invested and the subsequent
results have added to the biological knowledge of the
regions surveyed, but the direct contribution of the
work in each of the ten cases in the actual
establishment of protected area status is very difficult
to quantify. In the case of Wakatobi National Park in
Indonesia, one can probably deduce that the work
Operation Wallacea undertook had little effect on the
formation of the Park. The survey work began in June
1995 (Edrmann, et al, 1997) and little over a year later
the 1,390kn? park was formally gazetted as a National

Park, so the decision making process to award National
Park status would have been made before survey work
had been undertaken. In support of the effort
undertaken by Operation Wallacea the organization
collected baseline data for the first park management
plan (Ecosurveys, 1996), and were instrumental in
developing Indonesia’s first community led no take
zone, across a500m stretch of reef within the Park
(Curran, 2001, J. Belke, pers comms). Indeed, the
impact made by CCC and their host country project
partners on Danjugan Island is probably the best
example of how such NGOs can have a positive impact
on gaining protection for an area. CCC was involved in
the management of the Island from the outset, being
one of the three project partners to purchase the island
and save it from development in 1994 (Beger et al,
2000). Management has subsequently been passed over
to PRRFI. With Danjugan and the example of the no
take area in Wakatobi one could argue that such
organization could be more effective in gaining outputs
such as protected areas in smaller more “community
based” environments, where there are fewer
stakeholder interests and other considerations. Indeed,
in some cases large ambitions data collection programs
by such volunteer based NGOs have invariably failed
in their aim of protected area establishment in many
areas of the world. The focus of these projects has been
to collect huge amounts biological information but
ignoring the education, training and capacity building
needed in local communities for protected areas to be
established and remain successful through the support
of local people (A. Finlay and D. Afzal pers comms).
The results of this review show there is some
degree of bias in terms of geographical regions that
have received volunteer labor, with East Africa and
Belize gaining the most attention. Frontier/SEE have a
long history of working along side institutions such as
the University of Dar es Salaam in Tanzania, and The
Mozambique Ministry for the Co-ordination of
Environmental Affairs. Similarly, CCC has invested
ten years of effort assisting the BCZMU. As well as
providing essential scientific data, host nations have
benefited from the involvement of such NGOs in many
other ways, such as the training and provision of
environmental education opportunities for local
counterparts, including students (Raines et al, 2002.,
Solandt 1999., Stanwell-Smith, 1999) and local school
children (Raines et al, 2002). In most cases some local
community members have been trained in skills such as
SCUBA diving and boat handling and maintenance,
that can be applied professionally when the research is
complete and the project moves on. The CCC projects



in Belize yielded several environmental education tools
that were developed for use within country, such as a
CD-ROM, and posters (Raines et al, 2002. Harborne &
Gill. 1996). Data resulting from the projects reviewed
has dso been disseminated within the wider scientific
community, in the form of peer review publications and
conference proceedings (Raines, et al., 1992a., Raines, et
a., 1992b., Dulvy, et a., 1996., Horrill, 1996., Barnes,
1997 and Clifton, 2000). The large volume of data
collected over a relatively short period of time can
yield results not only for partner institutions and
agencies within country, but also international agencies
that compile annual global or regiona assessments of
the general condition of the world’s reefs. For example
Reef Check and The Atlantic and Gulf Rapid Reef
Assessment (AGRRA)(Taylor & Harborne, 1999 and
Turnbull & Harborne, 2000) both gained large data sets
from work in Belize to use in decision and policy
making.

Project sites from where survey work is
conducted can have a direct benefit to the local
economy, through the purchasing of goods, but in the
same instances can create a false economy that leaves a
large gap in the local economy when the work is
finished and the project site moves on. Large groups of
mainly western visitors to developing coastal areas
inevitably cause some form of impact, whether it is
physical, by trash production, water use, or wastewater
production, or impacts more of a social nature. This
can include insensitivity towards local cultures and
custom, given that many volunteers are young and lack
experience of foreign societies. Reporting and data and
dissemination has been brought into question with
regard to some work undertaken in East Africa, with
reports being difficult for decision makers to obtain,
unclear results, and in some cases even payments
required for data (D. Obura, pers comms). This
suggests a need for better consultation with project
partners and those receiving outputs in the project-
planning phase. Standardizing the work that such
organizations undertake al so needs to be considered. At
present, survey methods vary with each organization, a
rapid quantitative method needs to be developed,
possibly using established methods suitable for trained
non speciaist to undertake (Hill & Wilkinson, 2004).
This, added to a standardized operational procedure,
would improve the clarity of the work undertaken and
if reviewed would improve credibility. Currently, the
only research referred to in this paper that underwent
any formal peer review process is in Belize (Turner,
1995). This work resulted in data contributing to the
gazettement of two National parks, two Marine
Reserves and the Belizean Barrier Reef gaining
UNESCO World Heritage Site status.

Using volunteers can attract publicity and thus
heightens the impact and awareness of particular
research projects both to the public and to regulatory
bodies, thus influencing the decisions of policy makers
(Evans et.a., 2000). On a much wider level, the
involvement of inexperienced volunteers seeks to

broaden the understanding of the general public
(including the volunteers themselves) to the plights of
tropical coastal environments, instilling in them a need
to preserve threatened environments. Holding these
values in high esteem thus raises the level of
importance of environmental issues in the eyes of local
politicians and decision makers.

Conclusion

There is no doubt that tropical coastal
environments are under severe threat from a variety of
anthropogenic forces (Spalding et al., 2001) and that
rapid action must be taken to ensure the preservation of
these valuable resources. The introduction of MPAS,
and especially ‘no Fishing’ zones, has been shown to
substantially increase the levels of fish abundances and
diversity within MPAs (Roberts & Hawkins 2000).
Many developing countries do not have the necessary
resources to collect sufficient reliable data which can
be used in the decision making process for the
development of MPAs and sustainable management
plans. The use of volunteer based NGO's therefore
provides a valuable service to developing coastal
regions who rely on marine resources for their
subsistence. The use of volunteers may also be the only
way that developing countries can uphold their
obligations under The United Nations Agenda 21
International agreement, with regard to sustainable use
of marine and coastal resources (Newman et al., 2002).
It has been suggested that in order to achieve these
aims of sustainable marine conservation, between one
and two fifths of the world's seas need protection
(Roberts & Hawkins 2000). Currently MPAs account
for only 0.5% of the oceans, and only one ten
thousandth of the sea is legally protected from all
fishing. The vita role of volunteer NGOs in helping to
establish MPAs should, therefore, not be
underestimated.

Footnote: Since this work was presented at the
10ICRS, and reviewed, 13 community managed MPAs
have been gazetted on the Coral Coast of Viti Levu,
Fiji. This work was a result of 8 months of resource
assessment survey work by CCC in collaboration with
the Integrated Coastal Management Committee of Fiji.
CCC produced a set of conservation management value
maps as part of a GIS of the fringing reefs. A total of
approximately 20kn? of fringing reef is now under the
guardianship of the respective local villages, protected
through traditional law. The first round of designations
took place in September 2004, with the second round in
April 2005.
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