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Status and community-based conservation of marine
turtles in the northern Querimbas Islands

(Mozambique)

JuLiE GARNIER, NicHOLAS HiLL, ALMEIDA GUISSAMULO, ISABEL SiLva

Abstract Situated in the northernmost part of Mozambique,
the northern Querimbas Islands support some of the most
diverse and pristine coral reefs in the Western Indian Ocean.
The community-based turtle conservation programme that
we developed on Vamizi Island has facilitated the identifi-
cation and protection of a key nesting site for the green
marine turtle Chelonia mydas in Mozambique, with a mean
of 122 nests per year. The area is also used by nesting female
and immature hawksbill turtles Eretmochelys imbricata.
Nesting activity of green turtles was observed all year round,
with a peak in the summer (February-March). Incubation
periods of this species showed seasonal fluctuations inversely
correlated with air temperature. Hatching success was high
(87%) when nests were not lost through tidal overwash and
erosion, which affected nearly 40% of all nests in 2007. Using
satellite tracking of four green turtles nesting on Vamizi we
identified foraging grounds in marine protected areas in
Kenya, Tanzania and north-west Madagascar. Migratory
routes of two individuals along the East African coast were
generally neritic and all passed through the waters of
multiple nations and as many as six marine conservation
areas, emphasizing the importance of regional cooperation.
Awareness programmes were also conducted with resource
users, and the development of a community-based manage-
ment system triggered the creation of a marine sanctuary by
the local community.

Keywords Community-based conservation, green turtle,
hawksbill turtle, migratory routes, Mozambique, population
dynamics, satellite tracking

Introduction

( :onservation of marine resources is a challenge because
of the ever-increasing pressure on marine biodiversity
and the gaps in our knowledge of the biology of important
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species such as marine turtles, which are migratory (Hawkes
et al., 2009). Marine turtles in the Western Indian Ocean are
categorized globally as Vulnerable (olive ridley Lepidochelys
olivacea), Endangered (green Chelonia mydas, loggerhead
Caretta caretta) and Critically Endangered (hawksbill
Eretmochelys imbricata) on the IUCN Red List (IUCN,
2011).

In this region the green turtle has the widest distribution,
with nesting sites scattered over many small islands and
along the coasts of East Africa and Madagascar (Frazier,
1975). Centuries of overexploitation and habitat destruction
have led to some populations being depleted but, following
the implementation of long-term conservation pro-
grammes, the status of some populations has improved
and numbers of nesting females have increased (e.g. Bourjea
et al,, 2007a). The largest rookeries have now been reported
in the Comoros archipelago, with > 2,000 green turtle
females on Mayotte and 1,000-3,000 on Moheli (Bourjea
et al,, 2007a), in the Seychelles archipelago (Farquhar and
Aldabra groups) with 3,500-4,700 females (Mortimer, 1985),
and in Iles Eparses (Europa and Tromelin Islands) with
2,000-11,000 females (Le Gall et al., 1986). Other sites along
the coasts of Madagascar, Tanzania and Kenya host much
smaller green turtle rookeries (Okemwa et al., 2004; Muir,
2005; Bourjea et al., 2006).

Populations of hawksbill turtles have declined exten-
sively because of the international trade in turtle shell and
the largest nesting sites for this species in the Western
Indian Ocean are in the Seychelles, where population
increases have been recorded on the two islands that have
been well protected since the 1970s (Mortimer, 2006;
Mortimer & Donnelly, 2008; Allen et al, 2010). Large
nesting populations also occur in Madagascar but are still
declining because of continued exploitation for turtle
products (Mortimer & Donnelly, 2008).

In South Africa conservation and monitoring pro-
grammes for the leatherback Dermochelys coriacea and
loggerhead turtles have continued for > 4 decades (Hughes,
1996). In Mozambique five species of marine turtles are
known to nest (Hughes, 1971) but knowledge of their status
and biology is poor because the country was ravaged by
nearly 3 decades of war (Louro et al., 2006; Videira et al,,
2008). The first conservation initiatives only started in the
1990s, in southern Mozambique, which provides important
nesting grounds for loggerhead and leatherback turtles
(Gove & Magane, 1996; Louro et al., 2006). In 2008 13 turtle
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conservation programmes were reported, focusing on
conservation awareness and nest protection but only cover-
ing 9% of Mozambique’s coastline (Videira et al., 2008). In
the north green and hawksbill turtles are the predominant
species and have been observed to nest in the Querimbas
National Park as well as on Primeiras and Segundas Islands
(Hughes, 1971; Costa et al., 2007; Videira et al., 2008).

Here we report the results of a community-based turtle
conservation programme that was initiated in northern
Querimbas, on Vamizi Island. The programme, the
Maluane Project, was developed as a partnership between
the Zoological Society of London, local communities, the
Mozambican government and the private sector. The
programme seeks ecological sustainability through scien-
tifically-based management, socio-economic sustainability
through the strong involvement of local communities at all
levels, and financial sustainability by the development of up-
market tourism (Garnier, 2003). The fundamental goal of
our study was to acquire knowledge about the nesting and
migration patterns of marine turtles nesting on Vamizi
Island. The ultimate goal is to develop a sustainable, local
turtle conservation programme and to contribute to the
development of turtle conservation strategies regionally.

Study area

Vamizi Island is one of the northernmost islands of the
Querimbas archipelago, a continuous chain of 32 islands
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and several reef complexes that stretches for c. 200 km along
the coast of the Cabo Delgado Province in northern
Mozambique (Fig. 1). The Northern Querimbas islands
support some of the healthiest coral reefs in the Western
Indian Ocean and probably play a key role in the region as
they lie in the area where the south Equatorial Current splits
into the south-flowing Mozambican Current and north-
flowing East African Coastal Current (Lutjeharms et al.,
2000; Schouten et al., 2003; Hill et al., 2009). The climate is
strongly influenced by the southern end of the East African
Monsoon System and most rain falls between December
and April, with south-easterly winds predominating in
March-September and northerly winds in October—
February.

The 1,181-ha Vamizi is one of the largest islands in the
archipelago and is bounded to the east by bathymetric
intrusions that provide proximity to the deep water of the
Mozambique Channel. Its resident community, whose
subsistence is based on fishing, has doubled in recent
years through immigration of itinerant fishers from
Tanzania and other provinces in Mozambique (Garnier,
2003; Garnier et al., 2008). There are three local settlements
in the west and a small tourism lodge in the north-east. The
main turtle nesting beaches (Comisete, Farol) are in the east,
covering a total of 6.5 km of coast, with a small (<50 m)
nesting beach (Munto Nkulu) also used in the south.
Interviews with fishers and direct observations made prior
to the project suggested that the proportion of nesting
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TasLe 1 Months of night-time monitoring, number of adult female green turtle Chelonia mydas tagged, number of clutches laid by tagged
females, observed clutch frequency and estimated mean clutch frequency + SD on Vamizi Island in the Querimbas archipelago off the coast
of Mozambique (Fig. 1).

2004 2005 2006 2007 All
Months with night patrols March-July April-July April-June January-May
No. of nesting females tagged 11 12 18 14 55
No. of clutches laid by tagged females (%) 39 (48%) 42 (31%) 36 (22%) 31 (25%) 149 (29%)
Observed clutch frequency’ 3.5 3.5 2.0 22 2.7
Estimated mean clutch frequency + SD? 3.5%25 3117 1.9+1.3 1.9+1.0 25+1.8

"Number of clutches laid by tagged females divided by the number of tagged females
*Observed clutch frequency corrected for unobserved nests (Broderick et al., 2002). See text for details.

females killed for food was high (with many turtle carapaces
observed in fishers’ camps) and that there is a long tradition
of egg consumption.

Methods

Data collection

Data were collected by a team of 15 turtle monitors who were
selected by local leaders and had good local knowledge,
having mainly been engaged in fishing activities. The team
was trained in relevant turtle monitoring techniques (nest
identification and excavation, turtle tagging and biometric
measurements) and was structured according to individual
abilities. The team was supervised by a marine biologist
on site.

All nesting beaches (Comisete, Farol, Munto Nkulu)
were surveyed daily between October 2003 and September
2007. All adult nesting emergences and their location were
recorded. Species and clutch deposition were ascertained
after observation of crawls and of the size and shape of
tracks (Pritchard & Mortimer, 1999; Schroeder & Murphy,
1999). To record hatching and emergence data (number of
eggs, including predated, un-hatched and undeveloped,
number of live and dead hatchlings) nests were excavated
the day after hatching had been detected.

Night-time monitoring was conducted on the two main
nesting beaches (Comisete, Farol) from 2004 to 2007 for 3-5
months during January-July (Table 1). Beaches were
patrolled every hour and when a turtle was detected she
was left to lay her clutch and then marked with two external
tags (Stockbrands, Perth, Australia) on the front flippers and
one Passive Internal Transponder (Animalcare, Dunning-
ton, UK) in the shoulder. Biometric measurements (CCL,
minimum curved carapace length; CCW, minimum curved
carapace width) were each recorded three times for each
individual (Bolten, 1999).

Satellite transmitters (Kiwisats 101, Sirtrack, New
Zealand) were deployed on four green turtle females nesting
on Vamizi Island between 2007 and 2009; they were tracked
with the Argos system. The transmitters were attached
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following the protocol of Godley et al. (2002b), using epoxy
resin (Fast Set Formula-Power Fast, Powers, USA) once
females had finished laying their clutch and were camoufla-
ging their nest.

Data analysis

Opverall nesting success was calculated as the proportion of
nesting activities that resulted in a nest (Godley et al., 2001).
Hatching and emergence successes were defined as the
proportion of hatchlings that hatched out of their shells and
the proportion of hatchlings that reached the beach surface,
respectively (Miller, 1999). The mean inter-nesting interval
was calculated as the mean of all observed inter-nesting
intervals, after excluding intervals <7 days, which were
considered to represent aborted nesting events (Bourjea
et al., 2007a).

Two methods were used to estimate clutch frequency of
individuals. The observed clutch frequency was obtained by
dividing the number of clutches laid by tagged females by
the number of tagged females, and the estimated mean
clutch frequency was calculated as the observed clutch
frequency corrected for the missing nests that had not been
observed (Johnson & Ehrhart, 1996; Broderick et al., 2002).
Corrections were based on the assumptions that for inter-
nesting intervals > 20 days and < 60 days one clutch had
been missed, and for inter-nesting intervals > 60 days two
clutches had been missed.

Satellite data were downloaded and managed using the
Satellite Tracking and Analysis Tool (Coyne & Godley,
2005). Routes were reconstructed using location classes (LC
3, 2, 1, A) and biologically realistic speeds (<5 km h™%
Luschi et al., 1998, Hays et al.,, 2001). Once a turtle had
stopped progressing with a directed movement along the
coast she was considered to have reached her final
destination (Hays et al., 2002).

Foraging areas

To obtain an insight into the foraging aggregations in the
region an incentive programme was developed with fishers,
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FiG. 2 (a) Monthly air temperature (maximum, mean, and
minimum) and rainfall in Cabo Delgado. (b) nesting activity
(mean £ SD) and (c) monthly incubation period (mean + SD) of
green turtles nesting on Vamizi Island (Fig. 1) between October
2003 and September 2007. Incubation periods were categorized
according to the date when the nest was laid.

who were encouraged to bring live turtles caught in their
nets to the project headquarters. Turtles were measured and
tagged before being released, and informal interviews were
conducted with the local fishers. They were subsequently
given a project T-Shirt and a cash reward (c. USD 4), the
value of which was intended to offset the opportunity costs
of travel time to the project base.

Results

Population characteristics

A total of 639 emergences of green turtles were observed
from October 2003 to September 2007 on Comisete, Farol
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Fic. 3 Frequency of inter-nesting intervals of green turtles
Chelonia mydas on Vamizi Island beween April 2004 and May
2007.

and Munto Nkulu beaches combined. The mean annual
number of nests was 122+ SD 29.9 (range 78-157) and the
overall nesting success was 75%. Nesting activity was
detected all year round (Fig. 2b) but 72.8% of nests were
observed in January-June. The number of nests peaked in
February. A total of nine hawksbill nests were detected on
Vamizi, with a mean annual number of nests of 2.2+ SD 1.7
(range 0—4).

Between March 2004 and September 2007 a total of 55
nesting green turtles were tagged. Their CCL was 85-119 cm
(mean 106.3 £ SD 6.1 cm, n = 61) and their CCW 79-140 cm
(mean 100xSD 7.5 cm, n = 61). Mean clutch size was
12.01£SD 2322 (range 35-182, n =347). The modal
observed inter-nesting interval was 12 days (Fig. 3), with a
mean interval of 12.9+SD 2 days (range 9-20, n = 73).
Tagged green turtle females accounted for 29% (n = 149)
of all nests laid during the study, which makes it difficult
to ascertain the clutch frequency. If, however, we consider
that each female deposits a mean of 2.5 clutches per year
(Table 1), we estimate that c. 50 females breed each year.

The mean incubation period of green turtles on Vamizi
was 631E£SD 9.3 days, (range 40-88, n =329), with
some cyclic variation throughout the year (. 2c¢) and a
significant correlation with mean air temperature (r*=
—-0.86, P < 0.005). For nests that were not inundated (see
below) mean hatching success was 87+ SD 19% (n = 371),
with the majority of nests (59%) having a high hatching
success (> 90%) (Fig. 4). Emergence success was also high,
with a mean of 82.1+SD 22% (n = 370). Predation of eggs
was observed to be low, with <1% of eggs being affected,
mainly through predation by crabs (Ocypode sp.).

No loss of nests to poaching or illegal killing of females
while nesting was observed on the monitored beaches after
the commencement of the project. Nest loss through
inundation was first detected in 2005, when it affected
1.3% of all nests. This proportion increased to 18.7% in 2006
and to 38.4% in 2007, mainly in March, April and September
(Fig. 5).
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Between October 2006 and July 2008 a total of 108 live
turtles were brought to the project by fishers who operate
around the island of Vamizi, of which 79.6% were hawksbill
turtles. Mean CCL of these hawksbill turtles was 44 SD
8 cm (range 30-91 cm, n=2386) and all but one were
immature, with a CCL < 83 cm (J. Mortimer, pers. comm.).
Mean CCL of green turtles was 64 + SD 3 cm (range 41-106,
n = 22) with 68% being immature (CCL < 85 cm, based on
the minimum CCL of nesting females in this study).

Migration routes and foraging grounds

The four nesting green turtle females (V1, V2, V3 and V4)
with satellite transmitters started their migration 4-65 days
after being tagged (Table 2). They migrated from Vamizi
Island to foraging grounds in Tanzania, Kenya and north-
west Madagascar (Fig. 6). Three turtles (V1, V2 and V4)
migrated northwards following similar routes along the
African coast for the first 100 km and passing through
Mtwara/Mnazi Bay National Park in southern Tanzania.
Turtle V1 then undertook a short phase 50 km offshore at a
greater depth (1,000-2,000 m) before returning to neritic

© 2012 Fauna & Flora International, Oryx, 46(3), 359-367

LTI JDURMNALS

http://journals.cambridge.org

Downloaded: 11 Sep 2012

Turtles in the Querimbas archipelago

grounds where she navigated through various marine
conservation areas: Rufiji/Mafia/Kilwa National Park and
Menai Bay Marine Protected Area in Tanzania, Kisite
National Park, Diania National Reserve and Mombasa
National Reserve in Kenya (Fig. 6). Her final destination was
Watamu National Park in Kenya. Similarly, turtle V4
followed a coastal route, going through the same conserva-
tion areas as V1 until reaching foraging ground in Kiunga
National Reserve after a 21-day migration. The migration of
V2 was shorter and this turtle remained in the neritic zone
until reaching feeding ground in the Rufiji/Mafia/Kilwa
Marine Protected Area in Tanzania. In contrast, V3
migrated south-east in a near straight line through the
North Mozambique Channel, reached the north-western
coast of Madagascar near Nosy Makamby and then
continued north with a phase of coastal migration until
reaching the Mitsio archipelago. Turtles were followed in
their foraging ground for a mean of 129.3+SD 54.6 days
(range 70-193).

Conservation strategies and activities

Resident fisher communities asked the project to help them
in regaining control of the access to their marine resources
after it was assessed that overfishing and itinerant fishers
represented one of the main threats to their livelihood.
Subsequently, two village fisher committees (Conselho
Comunitdrio de Pesca) were created and empowered legally
to manage their resources and implement fishing regu-
lations within 3 nautical miles of the coastline, with support
and capacity building from the government and the project.
Increased awareness of management and ecological issues
by these fisher committees led them to create a sanctuary
around the north-east of the island, an area that they knew
harboured feeding and breeding grounds for turtles as well
as critical habitats for fish populations.

The project initiated three micro-projects, in partnership
with the Ministry of Environment and the Global
Environment Facility, to increase and diversify economic
activities on the island. The nature of these activities was
chosen by the community and included craft making by
women, vegetable farming, and fishing with sustainable
fishing methods. These small businesses, together with the
creation of employment through tourism and conservation
activities, started to generate revenue and to improve the
livelihood of the communities using fishing grounds around
the island (J. Garnier, pers. obs.).

Discussion

Nesting activity

This project is the first long-term intensive monitoring
of turtles in Mozambique and East Africa with detailed data
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TasLE 2 Characteristics of post-breeding migrations of four adult green turtles (V1, V2, V3, Vy4; Fig. 6) fitted with satellite transmitters on
Vamizi Island, with date of tagging, date migration began, type of migration route, location of foraging ground, minimum distance
travelled, distance travelled to the breeding/foraging ground, duration of migration, and number of days tracked in the foraging ground and

overall.

Vi Va2 Vs \L
Date of tagging 7 Apr. 2007 24 May 2008 18 July 2008 25 Apr. 2009
Date migration began 11 Apr. 2007 28 July 2008 19 Aug. 2008 20 May 2009
Migration route Coastal Coastal Oceanic & coastal Coastal

Foraging ground (country)

Watamu National

Rufiji/Mafia/Kilwa Marine

Mitsio archipelago

Kiunga National

Park (Kenya) Protected Area (Tanzania) (Madagascar) Reserve (Kenya)

Minimum distance 1,098 1,017 1,181 1,223

travelled" (km)
Distance to breeding/ 1,060 400 1,350 1,270

foraging ground® (km)
Duration of migration 40 9 26 21

(days)
No. of days tracked in 187 152 69 97

foraging ground
Total no. of days tracked 231 226 127 143

'Straight-line minimum distances travelled were ascertained from reconstructed routes by summing the distance between each best-quality Argos location

received in a day for each tagged turtle.

*Distance calculated with Satellite Tracking and Analysis Tool (Coyne & Godley, 2005)

Indian
Ocean
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v Mayotte ??
\-\ '?V:;

Channel

Seychelles

'\ v ;f%\

Madagascar

50°E

A

1
\ Fic. 6 Migration routes of four tagged adult

female green turtles (V1, V2, V3, V4) between
their nesting ground on Vamizi Island and
their foraging grounds. Circles are the end
points of the tracking data (Table 2).

200 km
L

on reproductive output of nesting females and migratory
routes of green turtles in this region. The c. 50 female green
turtles nesting on Vamizi Island are the most important
nesting population of green turtles in Mozambique (Videira
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et al, 2008), even if the number nesting has been
overestimated because of potential underestimation of
clutch frequency associated with the partial night coverage
of the nesting season and potential tag loss and inaccuracies

© 2012 Fauna & Flora International, Oryx, 46(3), 359-367

IP address: 81.48.200.15


http://journals.cambridge.org

(Broderick et al., 2002). Green turtle nesting activity has
only been detected at three other sites in Mozambique
(Bazaruto Archipelago National Park, Primeiras and
Segundas Archipelago, Querimbas National Park), with a
maximum of 20 nests per year (Videira et al, 2008).
Regionally, the Vamizi nesting population is much smaller
than the large rookeries reported in the South-West Indian
Ocean but its proximity to Mayotte and Moheli in the
Comoros Archipelago, Aldabra Island in the Seychelles and
Grande Glorieuse Island, where green turtle nesting popu-
lations are increasing, underlines its contribution to main-
taining this species in the region (Le Gall et al., 1986;
Seminoft, 2004; Bourjea et al., 2007a). Furthermore, the
Vamizi population contributes to the genetic diversity of the
green turtle in this region, which harbours populations from
both the Atlantic and the Indo-Pacific (Bourjea etal., 2007b).

The generally high percentage nesting success of
green turtles on Vamizi Island was close to that reported
on Mayotte (Bourjea et al., 2007a). Together with high
hatching and emergence successes for non-flooded nests
and minimal egg predation, these findings highlight the
optimal conditions offered to nesting turtles by this island
environment. Our study also showed that nesting occurs all
year round, with a peak during the period of highest rainfall,
and a marked seasonal cycle of the incubation period, the
duration of which was inversely affected by air temperature.
Studies of the sex ratio of green turtle hatchlings (reviewed
by Godley et al., 2002a) suggest that hatchlings at Vamizi
will have a relatively balanced primary sex ratio.

We expect that the Vamizi green turtle population will
increase if conservation measures continue to be im-
plemented over several decades, as has been observed at
other protected sites (Troéng & Rankin, 2005; Broderick
et al., 2006; Lauret-Stepler et al., 2007). However, nest loss
through inundation, which affected the nesting beaches on
the island in 2007, is of concern. A similar occurrence was
observed in southern Mozambique on the Bazaruto
archipelago where all nests were lost in 2007 (Videira
etal.,, 2008), which might be indicative of a regional or global
event. The loss of nesting habitat is one of the main impacts
of climate change on turtle populations, especially on low-
lying islands (Hawkes et al., 2009), and this needs to be
closely monitored.

Although hawksbill turtle nests were observed in low
numbers on Vamizi their density is the highest known for
this species in Mozambique (Videira et al., 2008). The low
numbers reflect the decline of this species in the Western
Indian Ocean (Mortimer & Donnelly, 2008). The close
proximity of Vamizi to the Tanzanian border makes the
hawksbill population of this site particularly vulnerable as
the country has been a focal point for regional trade in turtle
shells (Mortimer & Donnelly, 2008) and itinerant fishers
from Tanzania have increasingly entered the northern
Querimbas Islands (Garnier, 2003).

© 2012 Fauna & Flora International, Oryx, 46(3), 359-367
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Migration routes and foraging grounds

This is the first published record of satellite tracking of green
turtles along the East African coast and the first description
of green turtle migration routes in this region. Other satellite
telemetry studies with turtles in the Western Indian Ocean
have either involved the manipulation of study animals to
investigate their navigational capabilities or loggerhead and
leatherback turtles (reviewed in Luschi et al., 2006; Godley
etal,, 2008). Post-nesting movements of green turtles tagged
on Vamizi involved both oceanic and coastal routes, with a
combination of both in one turtle (V3). Although our
sample size was small, the data suggests that the location of
the Querimbas Islands relative to prevailing oceanographic
currents may play a role in the diversity of foraging grounds
used by green turtle populations nesting there.

Another important finding of our study is the use of
marine protected areas during post-nesting migration and
foraging. Turtles V1, V2 and V4, which migrated along the
East African coast, travelled through up to seven marine
conservation areas and they all had a foraging ground
located in a protected area. Green turtles have been found to
exhibit high levels of fidelity to migratory routes and
foraging areas, thus strengthening the argument for
controlling threats in these areas (Broderick et al., 2007).

With at least four nations as stakeholders for this
Western Indian Ocean population our satellite-tracking
study also highlights the importance of developing regional
conservation strategies for green turtles, and the importance
of consolidating existing marine protected area networks.
Conservation of marine turtles has generally focused on
nesting grounds but transboundary conservation initiatives
are required to ensure the protection of migratory corridors.

Other conservation strategies and activities

Community-based monitoring of turtle nesting activity is
important for providing data for development of conserva-
tion strategies and also for actively involving local commu-
nities. This strategy proved to be successful as slaughter of
nesting turtles on the beach, considered to be high before the
project started, was considerably reduced afterwards. This
may be explained by the fact that the local monitors not
only acquired gainful employment but may have dissemi-
nated their knowledge of turtles and associated conservation
ethics within their community (cf. Marcovaldi &
Marcovaldi, 1999).

Awareness campaigns and incentive programmes con-
ducted by the project with resource users in local fishing
communities may have reduced turtle mortality through
bycatch because local fishers became aware of the ecological
and economic value of turtles, as well as their legal status.
Such incentive programmes have also been used successfully
in Kenya and Tanzania (Okemwa et al., 2004; Muir, 2005).
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However, it is essential to monitor the outputs closely to
ensure that fishers do not transform their activities to that
based solely on turtle catching. Through the identification of
turtles caught by fishers we were able to assess the
importance of the project area for immature turtles,
especially hawksbill turtles. The fact that coastal habitats
around the northern Querimbas Islands support popu-
lations of both nesting and maturing hawksbill turtles
emphasizes the area’s regional importance and would justify
the expansion of similar community-based conservation
initiatives to other fishing villages in the area.

The development of alternative economic activities and
income-generating sustainable fisheries by the project
contributed to the decision by communities to self-regulate
fishing pressure and to create a marine sanctuary. Devel-
oping alternative economic activities is a well-recognized
conservation strategy that has been used successfully in
other turtle conservation programmes (Moreira, 2001) but
its viability needs to be closely assessed beforehand.

The community-based management systems that were
formed on Vamizi Island will contribute to the management
of local threats such as coastal gill net fisheries, which pose a
serious threat to turtles around Vamizi Island (Garnier,
2003), as in the rest of the Western Indian Ocean (Kiszka &
Muir, 2007). However, such strategies need to be comple-
mented by broader government conservation measures to
protect turtle populations against other major threats that,
for Vamizi, include incursion by industrial long-liners and
possible seismic exploration activities.

This project has identified a new site of regional
importance for green and hawksbill turtles in the Western
Indian Ocean and made significant progress towards
protecting this site. Although the development of commu-
nity-based management systems will facilitate the long-term
sustainability of this programme the protection of coastal
resources and turtles will only be ensured if the social and
economic interests of communities, as well as of govern-
ment, are considered. We have begun to address the issues
of alternative and sustainable livelihoods with the local
communities but there is a need to work with the
government and international companies to ensure that
the attraction of short-term benefits does not outweigh the
longer-term requirements of sustainable conservation.
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