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SUMMARY

?? The cord regfs of Honduras are of vitd nationd and internationa importance,
both ecologically and economicaly, but are threatened because of rgpid economic
and population growth.

?? During work on Utila between 1999 and 2000 (the ‘Bay Idands 2000° project),
Cord Cay Consarvation developed a programme of surveys traning and
conservaion education amed a assessing the datus of loca reefs and improving
environmenta awareness amongst neighbouring communities.

?? This summary report provides an overview of the dive shop survey data collected
by the Bay Islands 2000 project.

?? Surveys of the dive schools on Utila were caried out usng sandard
questionnaires during 1999 and 2000 requesting data on the number of dives (both
‘training and ‘recregtiond’) and the dive dStes used from esch of Utilas dive
schools.

?? During the 1999 study, an average of 133 dives per day was recorded compared to
189 per day in 2000 and hence there was some that evidence levels of diving are
increedng. Via extrgpolation for questionnaires that were not returned, an
estimated 10,929 dives were completed around Utila during the 2000 study period,
an average of 342 dives per day.

7? Approximatdy 25% of the dives were for traning of novices This high
proportion is important to recognise as trainees are often responsible for causing
sgnificantly more damage to coras than more experienced divers.

?? The diving schools gppear to be acting in a respongble manner to protect the reefs
by favouring these sandy aress for training and using the sysem of mooring buoys
to limit cord damage from anchors.

?? Ovedl, diving pressure around Utila gppeared to be high. The sheltered southern
coast of Utila was shown to be a very popular area for diving, particularly for
traning. Recregtiond dives were more widely spread and there was evidence of a
concentration on the northhwest dde, in the Turtle Harbour Wildlife Refuge
South-western Utila did not appear to recelve any divers. Dive dtes on the eastern
dgde of Utila were dso used infrequently, with the exception of the offshore bank
‘Black Hills that is becoming an increasingly popular dive Ste.

?? There were an estimated 124,648 dives per annum in 2000. Although this study
did not include any assessment of regfd damage caused by divers, such leves of
diving must be causng some mechanicd damage. Incressed tourism has
asociated impacts from increased coasta development and waste caused by the
expangon of resorts, higher freshwater demands and the need for fishing to keep
up with the demands of restaurants.

?? The most popular Ste received an estimated 12,998 dives annualy. Seven further
gtes around Utila were estimated as receiving more than 6,000 dives per year.
Research indicates that the ‘carrying capacity’ of a dte is agpproximately 6,000
and, therefore, some areas of Utila may be close to or exceeding their carrying
capacities. Hence, diving may be better managed if dive pressure was more evenly
gpread across the available Sites Snce many are under- utilised.

?? This study led to seven recommendations.

?? Continue questionnaires to dive schools in order to assess diving pressure
(training and recregtiond) but extend the research to cover the whole year.
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Completing daily or weekly questionnaires could be made obligatory for dive
schools.

?? Research should be conducted to investigate the impacts that divers are having
on the reefs viamechanica damage.

?? Edablish a dandard environmentad awareness briefing for al divers that can
be used by dive schools on Utila. Such a briefing could be developed using the
PADI AWARE programme.

?? Extend the system of mooring buoys to place them a dive Stes where they are
currently absent.

?? Diving schools should be encouraged to didribute ther diving, particularly for
trainees, more evenly across dl available dive Sites.

?? Continue to am to edablish one or more additiond multiple use marine
protected areas around Utila, with an integrated monitoring programme to
measure ther efficacy, and drengthen the enforcement of regulaions in the
Turtle Harbour Wildlife Sanctuary. Edtablish regulations, and enforce exigting
legidation, to minimise the detrimentd effects of coasda development on reef
hedth.

?? The ‘Black Hills reef (east of Utila) appears to be an excelent candidate for
protection because of its growing popularity with divers.

Prepared by Coral Cay Conservation 1"
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1. INTRODUCTION

Honduras covers approximately 112,000 kn? of land on the widest part of the ishmus
of Centrd America Honduras represents the southern end of the Mesoamerican
Barier Resef Sysem, dthough it's marine resources are less extensve and Studied
than nearby Bdize and Mexico. However, the coastd zone contains mainland reef
formations, mangroves, wetlands, seegrass beds and extendve fringing reefs around
its offshore idands and has a key role in the ecoromy of the country. These
ecosystems have close links with the coastad zones of the other Mesoamerican
countries. For example, in the Gulf of Honduras, the watershed of the Rio UlGais an
order of magnitude greater than any river in southern Bedize and hece has a
ggnificant impact on the Bdlize Barrier Reef (Heyman and Kjerfve, 1999).

Although the cord reefs of Honduras ae of vitd naiond and internationd
importance, both ecologicaly and economicdly, they are threstened because of rapid
economic and population growth. For example, the countries cord reef ecosystems
ae beng adversdy affected by a range of anthropogenic activities including fishing
pressure, sedimentation and pollution, which has resulted in a decrease of cord cover.
The dedre to generate urgently required revenue within Honduras has dso led to
increased tourism which provides an over-arching stress to marine resources snce
mogt tourists gpend time in the coastal zone. Recent cord bleaching events and storm
damage has exacerbated these effects by acting synergidicdly to reduce reef hedth
further. Such impacts represent subgantid long- and short-term  threats to the
ecologicd bdance and hedth of reef ecosystems which, if left unchecked, will
ultimaely lead to reduced income for coastd communities and other stakeholders
rdying on fishing ad maine-based tourism. Furtheemore, any natura or
anthropogenic impacts on reef hedth will inevitably affect other countries in Latin
America, and vice versa, snce the marine resources are linked via currents and the
functioning of the system transcends geo-political boundaries.

Effective coastd zone management, including conservation of cord reefs requires a
holigic and multi-sectoria  approach, which is often a highly technicd and cogly
process and one tha many developing countries cannot adequately afford. With
appropriate training, non-scientifically trained, sdf-financing volunteer  divers  have
been shown to be able to provide ussful data for coasta zone management at little or
no cost to the host country (Hunter and Maragos, 1992; Mumby et al., 1995; Wdlls,
1995; Darwdl and Dulvy, 1996 and Erdmann et al., 1997). This technique has been
pioneered and successfully applied by Cora Cay Conservation (CCC), a British not-
for-profit organisation.

Founded in 1986, CCC is dedicated to ‘providing resources to protect livelihoods and
alleviate poverty through the protection, restoration and sustainable use of coral reefs
and tropical forests in collaboration with government and non-governmenta
organisations within a host country. CCC does not charge the host country for the
svices it provides and is primaily sdf-financed through a pionesring volunteer
participatory scheme whereby international volunteers are given the opportunity to join a
phase of each project in return for a financid contribution towards the project costs.
Upon ariva a a project Ste, volunteers undergo a training programme in marine life
identification and underwater survey techniques, under the guidance of quaified project
scientids, prior to assging in the acquidtion of data Finances generated from the
volunteer programme dlow CCC to provide a range of services, including data
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acquistion, assmilation and synthesis, conservation education, technicd sills training
and other capacity building programmes. Readers are referred to Harborne et al. (In
press) for an overview of CCC's full role in Utila, which was wider than the
collection of the data presented in this series of reports. CCC is associated with the
Cord Cay Consarvation Trust (the only Britistbased charity dedicated to protecting
cord reefs) and the USA-based Cora Cay Conservation Foundation.

The Bay Idand of Utila (Figure 1) has been the focus of tourism development in
Honduas for many years and the industry is very much aware of the vaue of
conserving the cord reefs and fodtering sustainable development. Therefore, between
1995 and 1998, teams of Honduran and British undergraduates participated in ‘Project
Utila. The am of this project was to continuoudy monitor the state of the cord reefs
surrounding Utila in order to provide data that could be used to assst with effective
management of the marine resources. One of the outputs of Project Utila was the
recommendation that the survey work should be expanded to include a detaled
gysematic survey of Utilas maine resources with the am of edablishing an
environmenta database and a management plan for these resources. Unfortunately,
the Project Utila team was unable to continue the project beyond 1998 and sought
another means of continuing the work.

Figurel.  The location of (a) Honduras and (b) the locations of the Bay Idands (Utila,
Roatan and Guangja).

In order to build on the work and achievements of Project Utila, the Bay Islands 2000
project, therefore, was initisted as a collaborative Honduran / British partnership
project between Coorporacion Hondurefia de Desarrollo Forestal (COHDEFOR), the
Universdad Nacional Autonoma de Honduras (UNAH) and the Bay Idands
Consarvation Association (BICA). The Bay Idands 2000 project was subsequently
accepted as a patner of the Ministry of Tourism's ‘Bay Idands Environmenta
Management Project’ (Programa Mangjo Ambientd |das de la Bahia; PMAIB).
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The project was established initidly in Utilain June 1999 with the amsto:

1

2.

3.
4.

5.

undertake a systematic and detailed survey of the marine resources of Utila and
provide data for the development of an integrated coasta zone management plan
for the protection and sustainable utilisation of Utila's cord reefs,

continue and expand monitoring programmes previoudy esablished on the reefs
of Utilaby Project Utila;

establish an environmenta database at UNAH for the Bay Idands,

provide SCUBA and scientific traning and research opportunities for Honduran
project counterparts,

provide conservation education opportunities for loca communities.

This summary report provides an overview of the dive school survey data collected by
the Bay Idlands 2000 project in Utila between June 1999 and August 2000.

Prepared by Coral Cay Conservation 3
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2. PROJECT BACKGROUND

Note that a review of the datus of the coasta zone of Honduras has recently been
published (Harborne et al., 2001). Readers are referred to this paper for further
background information.

2.1 Thecoastal zone of Honduras

Honduras lies within the wider Caribbean region that dretches from the Gulf of
Mexico to the French Guiana - Brazil border. This region has well known interactions
throughout its area and the marine resources of Honduras are inextricably linked to a
much larger area via water exchange. Such links lead to, for example, Sullivan Sedey
and Bugamante (1999) defining the Tropica Northwestern Atlantic as the largest
biogeographica province in the western hemisphere and places Honduras within the
large, complex Central Caribbean ‘ecoregion’. However, dthough there are obvious
oceanographic  connections between Honduras and neighbouring resfs in Centrd
America, and adso the wider Caibbean, little is known &bout migration of adult
populations or larval interchange.

The Caribbean coast of Honduras itsdlf stretches from the border with Guatemda in
the west to the border with Nicaragua in the east and adso encompasses a number of
offshore idand sysems including the Idas de la Bahia (Bay Idands) archipeago.
Hence this coastline encompasses more than 91% (735km) of the country’s 820 km
coadtline (Merrill, 1995) and includes cord reefs, mangrove forests, seagrass beds,
estuaries, coadtd lagoons, wetlands and tropicad coastd fisheries. Such ecosystems are
possble because of the tropical climate tha is affected by seasond easterly
tradewinds, which cause a rainy season for agpproximately eight months and a dry
season from November to February.

There has been limited research in the coasta zone of Honduras and, for example, the
maine resources of the manland are very poorly sudied and there is virtudly no
published literature on the presence or absence of cord reefs (UNEP/IUCN, 1988).
However, Kramer et al. (2000) and Cortés (1997) date that because of high leves of
runoff there are only scattered, poorly developed cord communities around Puerto
Cortés, La Celba and Trujillo. It is dso known that there are extensve continenta
mangrove foret and wetland sysems dong the centrd section of coadtline and
bordering the Gulf of Honduras but severe degradation from over-fishing, mangrove
clearance and pollution has been reported (Sullivan Sedey and Bustamante, 1999).
The extendve mangrove system contains a number of lagoons, riverine estuaries as
well as offshore mangrove cays (MacKenzie, ¥ and Stehlik, 1996). The eastern
Mosquitia region of manland Honduras dso has a complex environment of reefs,
lagoons, wetlands and barrier beaches in an expansve savanna which plays a key role
in fisheries hedth (Sullivan Sedey and Budamante, 1999) and is an important
breeding ground for waterbirds. The inaccesshility of the Mosguitia region has
limited deforestation and agriculture and part of it is further protected by the Rio
P&ano Biosphere Reserve (Richards, 1996).

The Caribbean coadline of Honduras includes a highly developed smdl idand reef
sysem which can be divided into three groups, the Bay Idands and Cayos Cochinos
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arcchipdago, the Mosquitia cays and banks and the smdl Swan Idands with a
coadline length of only 6 km (Cortés, 1997; Sullivan Sedley and Bustamante, 1999).
The Bay Idands group, on the edge of the 75 km wide continental shelf, has a number
of smdler cays but is dominaed by three mgor idands, Utila, Roatan and Guanga.
These idands are the centre of both reef rdated tourism and the fishing industry in
Honduras and in addition to the cord reefs they dso contain significant mangrove
wetlands.

There is only limited published information describing the reefs of Honduras
(UNEP/IUCN, 1988), dthough the Cayos Cochinos archipelago has been rdatively
well studied by scientists working a the Cayos Cochinos Research Station. However,
wind generated wave energies are generaly higher on more exposed northern coasts
and subsequently, for example, the north coasts of the larger idands of the Cayos
Cochinos are dominated by massive colonies such as Montastraea annularis (Ogden
and Ogden, 1998). In contrast, lee areas support a more diverse coral assemblage.
Currently unpublished resf mapping work in the Bay Idands by the Minigry of
Tourism's ‘Bay Idands Environmentd Management Project’t and Cord Cay
Consarvation has extended knowledge of the extent and complexity of the reef
sysemsin this area Sgnificantly.

The reefs of the Swan Idands and the Mosguitia cays and banks are poorly known
because of ther inaccesshility and the results of research vidgts are manly restricted
to unpublished grey literature. Cortés (1997) reports that the Mosguitia cays are
surrounded by fringing reefs and patch reefs in lagoond areas. An expedition in 1960
to the Swan Idands indicated that cord growth may be less abundant than on the reefs
of Panama (UNEP/IUCN, 1988) and there is some evidence that the biota of some
taxa are less diverse than the Bay Idands because they have a lower habitat diversty
and less protection from severe storms (Keith, 1992). More recent anecdota reports
indicate that, because of their isolation and use for only smal-scae atisand fishing,
the cord hedth and fish populations of the Swan Idands may be higher than those of
the Bay Idands and Cayos Cochinos. However, the reefs are likely to have suffered
ggnificantly from wave damage in 1998 because of the proximity of the Swan Idands
to the path of Hurricane Mitch.

The need for coastd zone management and sudtainable development in Honduras is
well documented and recognised both naiondly and internationdly. Marine
protection in Honduras dates back to the ‘Ley de Pescar’ decree of May 1959 which
declared cord reefs as ‘protected areas. More recently, a paticularly sgnificant step
for marine consarvation in Centrd America was the dgning of the Tulum Declaration
in 1997, when Mexico, Belize, Guatemala and Mexico agreed to work towards
regiond consarvation of the Mesoamerican Barier Reef System. Indigating such
initiatives inevitably relies on the support of loca <sakeholders and despite the
continued problems, Honduran ecologiss ae encouraged by the increasing
environmenta  consciousness anong many sectors of the community (Merrill, 1995).
For example, there is some evidence that local communities gppreciate the benefit of
marine protected aress. A study by Barahona and Guzman (1998) showed that 77% of
survey respondents believed it was important to protect the marine and terrestria
habitats of Cayos Cochinos and 66% thought that commercidly important species
were more abundant since fisheries restrictions were enforced.
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The nationd government recognises the ecologicd and economic needs to conserve
marine resources but is severdly limited by capacity, funding and expertise. However,
in order to co-ordinate and expand locd and nationd initigives, the Minisry of
Tourisn has edablished the ‘Bay Idands Environmentd Managemet Project’
(Programa Mango Ambientd de las Idas de la Bahiaz PMAIB). This multi-faceted
project is funded by a US$19.1 million loan from the Inter-American Development
Bank, dong with further funding from nationd government to a totd of US$27
million and has four sub-programmes covering naturd resources, sanitation, red
edate census and inditutional srengthening. Conservation in the Bay Idands will be
further drengthened by the World Bank / Globd Environment Facility project
‘Consarvation and sudtainable use of the Mesoamerican Barrier Reef System’. This
project's objective is to assst the countries of Belize, Guatemada, Honduras and
Mexico manage the Mesoamerican Barier Redf Sysem as a shared, regiond
ecosystem, safeguard its biodiversty vaues and functiond integrity and create a
framework for its sustainable use (Kramer et al., 2000).

In addition to internationa programmes, there is an NGO movement in Honduras but
it is relaively nascent. However, there are, for example, groups present in the Bay
Idands and ther activities are reviewed by Forest (1998). Further assstance for
coadtd zone consarvation initigives in Honduras is incressingly being provided by
international NGOs and for example, the Wildlife Conservation Society has assisted
management planning in the Bay Idand's exising resarves and the Municipdities of
Utila and Roatdn, dong with PMAIB, have been asssted with data collection,
technical advice, training and environmenta education programmes by Cord Cay
Conservation (Harborne et al., in press).

Environmental legidation in Honduras is reaivey extensve and Forest (1998)
reviews a series of coada regulations rdating to the Bay. The Honduran government
has dso st severd regulations on its fisheries (MacKenzie,  and Stehlik, 1996).
Despite the range of regulations, enforcement capacity is extremdy limited and many
dekeholders are able to ignore germane legidation with impunity (Fidding, 20004).
However, the recent recognition of the importance of reserves for conservation means
that a tota of 15% of Honduras (1.7 million hectares) is now protected via 106
‘naturd areas including national parks, wildlife refuges, biologica reserves, nationa
forests, anthropologica reserves, protected watersheds, naturd monuments, culturd
monuments and multiple-use areas (Hodges, 1997). Within this system, there are 25
marine protected aress covering 4,300 kn? (Kramer et al., 2000). Indeed, in 1997
legidation was passed declaing most of the Bay Idands as a marine park with
vaying levels of redrictions on resource use. Among other objectives this park
amed to drengthen the municipa reserves of Turtle Harbour in Utila and Sandy Bay
in Roatan which were designated in 1982. However, dthough the whole perimeter of
Roatén and Guanga and parts of Utila were included, enforcement is limited and the
forestry department, which is responsible for protected aress, has virtualy no capecity
on the idands. Furthermore, many stakeholders are unaware of the reserve’'s status or
its consequences.
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2.2 TheBayldands

Foreign tourists are attracted to Honduras by, for example, the opportunities for
SCUBA diving in the Bay Idands and impressve Mayan ruins. The importance of the
income from this industry is well recognised and the Bay Idands were designated as
an important tourism zone by the Honduran congress as early as 1982 and laws to
promote this industry were passed in the 1990s (Rijsberman, 1999). Between 1987
and 1991, tourigt arrivas in Honduras grew a average annud rates of approximeatey
15%, which exceeded globa trends (Fielding, 2000b). By 1993, the annua number of
internationa tourists to the Bay Idands (gpproximately 30,000, with a high season
from September to December) exceeded the locd population (Fielding, 20008).

The Bay Idands, dtretching in an arc between 29 and 56 km off the coast of Honduras,
gt upon the Bonacca Ridge, an extenson of the Sera de Omoa Mountans. The
Bonacca Ridge forms the edge of the Honduran shelf and, as a result, on the northern,
ocean-facing sde of the idands, shdlow water extends only a short distance before
the shdf-breek. There are dso severd terrestria ecological zones in the Bay Idands,
including pine and oak savanna, aid tropicd forest, beach vegetation, mangrove
swamps and uplifted, fosslised cord or iron shore. Mot of the dense forest has been
removed to provide building materids and the only aress left are on the idand of
Barbareta and in the hills of Roatdn and Guanga. The height of the Hands generdly
increases from west to eadt, from the lowland swamps of Utila to the low ridges of
Roatan and the two pesks of Guanga The Bay Idands were once host to many
anima speciesthat have now been hunted to extinction.

The Bay Idands are generdly surrounded by fringing reefs, but the north coast of
Roatan, the largest and best known idand, is dominated by a nearly continuous barrier
and fringing reef (UNEP/IUCN, 1988). In contrast, the south coast of Roatan supports
a discontinuous fringing reef broken up by channels and bights that were formed by
eroson during glacid events. Reefs on both coasts have a rdaively narrow landward
lagoon dominated by seagrass and additional information on zonation is provided in
UNEP/IUCN (1988), Fenner (1993) and Kramer et al. (2000). Smilarly, on the reefs
of Utila, zonation is much more pronounced to the north of the idand and the reefs of
the leeward dde typicdly comprise of a narow shelf characterissed by a poorly
developed reef crest and with little reef development beyond a depth of 25m. Since
Hurricane Mitch and the bleaching events of 1995 and 1998, cord cover is generdly
low, for example rardly being higher than 30% on Utila and only reaching 50% at the
west end of Roatén (Kramer et al., 2000). In addition to the fringing reefs, throughout
the Bay Idands and Cayos Cochinos there are numerous seamounts which are poorly
gudied but some are known to have reaively high cord cover and fish populations.
These seamounts are dso important locations for loca fisherfolk and at least some are
important as fish spawning aress (Fine, 1992).

Reefs in the Bay Idands and coastd areas are subject to the same threats as those
faced by many other idands throughout the Caribbean. These thregats, accentuated by
rapid development of coastdl areas and the influx of overseas investors wishing to
build homes on the idands, include:
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Sedimentation and water shed management

Cords reguire clear, sediment free water to ensure aufficient sunlight for
photosynthesis by symbiotic dgae. Smilarly, physcd smothering by sediment can
kill cord colonies After Hurricane Mitch and during the following ‘rainy season’
high levels of sediment from the mainland were evident around the Bay Idands. In the
future, attempts to provide access from the sea to many of the proposed development
dtes may include dredging shdlow channds through the reefs and / or lagoons.
Dredging often results in direct disturbance of nearby habitats and wider
sedimentation of adjacent cord reefs. Indeed, anecdotal reports by loca researchers
indicate that sedimentation caused by eroson from road building and hotd
congruction is one of the most important impacts to reefs of the Bay Idands
(Fidlding, 2000D).

Further inland, Honduras lost 1.8 million hectares of forest from 1964 to 1988 and it
hes continued to decling, partly from agriculture but aso from the focus on logging
rather than management (Merill, 1995). As in many other countries, such
deforestation threatens the hedth of marine resources by increesng sediment loads
but such links are poorly understood in Honduras. Since Honduras is a water-rich
country with numerous rivers draining the highlands, this threet is sSgnificant. For
example, the large river Ulla drains into the Caribbean west of the Bay Idands after
flowing 400 km through the economicdly important Vdle de Sula (Merrill, 1995).

Mangrove deforestation

On gmdl idands, where good building land is @& a premium, it is likdy that there will
be demands to remove areas of mangrove forest. Deforestation of the limited areas of
mangrove will result in a loss of important nesting habitats for birds and other
important terrestrial species and  will remove breeding and nursery grounds for
commercidly important marine species such as conch and lobster.

Effluent and waste run-off

Increased nutrient levels, especidly close to large towns and cities, is now regarded as
a donificant reef dressor throughout the Mesoamerica Barier Reef Sysem. Most
buildings in the Bay Idands employ septic tanks to store and treat human waste, many
of which are sStuated on low land immediately adjacent to the coast. Improper
ingdlation and maintenance of these septic sysems may pollute the ground water
system (causng a hedth risk) and leach out into the marine environment causng
nutrification and excessve agd growth adong the reefs. The need for better public
access to water supplies and sewerage has been a mgor dement of development
programmes in Honduras and throughout Centra America.

Physical damage

There is an extremdy high levdl of diver activity around the Bay Idands (particularly
Utila and the western end of Roatan), often by inexperienced or trainee divers.
Physica damage from divers and boat anchors can be ggnificat at popular dive gStes.
However, in Utila, the locd community has done an exemplary job of ingdling and
maintaining mooring buoys for the loca dive shops to utilise (thus limiting anchor
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damage). If not properly controlled, diving activity may result in Sgnificant physca
damage to the Bay Idands reefs. Furthermore, cruise shipping has been promoted in
the Bay Idands and the firgt cruise ship arived in Utila in 2000 (Fielding, 2000b).
However, this represents a dgnificant environmental threat and case udies from
dsawhere in the region show negative effects from dredging, coastd development,
mechanical damage to marine resources and sewage (Fielding, 2000b).

Fishing pressure

The population of the Bay Idands is now supplemented by hundreds d tourists each
month who dl enjoy eaing the locd fish caich and this has placed dgnificant
pressures on locd fisheries For example, finfish, particularly groupers (Serranidae),
snagppers (Lutjanidae), grunts (Haemulidae) and jacks (Carangidee) are targeted by
atisand fishefolk via a variety of traditiond techniques. Although quantitative data
ae ase intendve fishing effort has clearly impacted populations and now, for
example, fishermen in the Bay Idands favour more remote offshore banks compared
to the heavily exploited fringing reefs. Furthermore, decreases of herbivorous fish
populations, in conjunction with the disease induced loss of sea urchins and
decreasing water qudity, aso contributes to increasing reef coverage by agee, to the
detriment of cords.

Smilaly, lobster and conch are a ggnificant fishery resource on reef formations
bordering the idands and manland (Tewfik et al., 1998a). These species are caught
by both atisand and indudrid fisherfolk and indeed Honduras maintains the largest
lobgter fleet of dl Centrd American countries with 190 vessds by the early 1990s
(Ehrhardt, 2000). Although detailed data are lacking, the lobster and conch fisheries
are generally considered to be over-exploited.

Coral bleaching

Cord bleaching events occur during occasond periods when climate conditions raise
seawater temperatures and solar irradiance (summarised in Westmeacott et al., 2000).
Cord bleaching, the paing of cord tissue from the loss of symbiotic zooxanthellae,
has presumably occurred previoudy in Honduras but evidence of severe events prior
to the mid-1990s is sparse. However, a mass bleaching event was recorded in 1995 by
Guzmén and Guevara (1998) which affected 73% of scleractinians dong with over
9% of dl hydrocords, zoanthids and octocorals. More detailled information is
avalable for the more severe mass bleaching event in 1998 when high sea-surface
temperatures affected Honduras in September and October. Interestingly there is some
evidence that the water movements caused by Hurricane Mitch may have reduced sea
surface temperatures and alowed some coras to recover. However, the effects of
bleeching were severe, leading to an average regiona cord mortdity of 18% on
shalow reefs and 14% on forereefs dong with subsequent increases in the prevaence
of diseeses and will have long-term ecologicd and socio-economic consequences
(Kramer et al., 2000; Kramer and Kramer, 2000). Although the community of the Bay
Idands cannot change globd warming, there is evidence to suggest that a well
managed reef will recover quicker than a stressed one.
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Coral disease

Caribbean cords have been affected by a number of diseases, defined as an
imparment of an organiam’s vitd functions or sysems. Diseases have many causes,
epecidly micro-organisms, and can affect not only an individud organism but dso
the community in which it lives Diseases can dter the reproductive potentid of a
population, dter interactions among populations and cause mortdities, leading to
changes in ecosystem composdtion, structure, processes and function. Coras become
susceptible to diseases from naturd and  humanrinduced physica and chemica
changes in water conditions dorason or smotheing by sediment; changes in
temperature and sdinity and increased exposure to nutrients and toxic chemicas.
Many of these causes are present around the Bay Idands. Furthermore, Kramer and
Kramer, 2000 present evidence that Hurricane Mitch incressed the prevaence of
disease in the Bay Idands.

Hurricane damage

Honduras lies within the hurricane bdt but hurricanes ae rdatively infrequent.
However, damage has been reported from, for example, Hurricane Fifi in 1974 which
killed 8,000 people (Merill, 1995; Ogden and Ogden, 1998). Hurricane Mitch in
1998 (category 5 with occasonal wind speeds greater than 250km per hour) is
regarded as the most deadly hurricane to drike the western hemisphere for the last
two centuries (Fidding, 2000a). Hurricane Mitch had sgnificant effects on the marine
resources of Honduras, particularly as it occurred shortly after a mass cord bleaching
event. Kramer et al. (2000) report losses in coral cover of 15-20% across the Centra
American region and damage to 50-70% of cords in parts of Honduras, athough
recent mortdity was only moderately high (<25%). Physicd damage (broken,
knocked over and abraded colonies) from the hurrican€s direct action was
approximately 11% of cords on shdlow reefs and 2% on deep reefs in Honduras
(Kramer and Kramer, 2000). Damage was paticularly severe in the Bay Idands as the
hurricane dowed and stalled close to Guangja for two days. Secondary effects, such as
the extensve run-off of low <dinity, ssdiment-laden water into the Gulf of Honduras
are more difficult to quantify in the short-term (Kramer and Kramer, 2000).

Shipping and offshor e effects

Heyman and Kjerfve (2001) date that indudtria shipping is one of the largest and
potentidly most environmentdly damaging indudtries in the Gulf of Honduras. Puerto
Cortés, on the western coast of mainland Honduras, is one of the largest ports in the
region and a uill from one of the many petroeum or chemicd vessds could be
catastrophic.

This combination of threats to reef hedth underscores the need to control land-based
sources of sress through better land-use planning and environmental management.
23 Utila

Utila is the smdlest of the three main Bay Idands and is 11 km long and 5km wide
with dmog two-thirds of its area covered by swamp. Two smdl hills on the eastern
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sde of the idand, Stuart’s Hill and Pumpkin Hill, are of volcanic origin. Almogt dll
Utilans (population gpproximately 2000) live in East Harbour on the south sde of the
idand. On the southwest sde of the idand lie 12 smdl idands, referred to as the Cays.
The Cays are home to approximately 400 people, mostly on Suc- Suc and Pigeon Cay.

As recently as 1992, Utila was a quiet idand community that relied mainly on loca
indudtries such as fishing and faming as it's main source of income. Also, for many
years the men-folk of Utila have worked overseas on ships and ail rigs, sending their
sdaies home to ther families However, the community has developed rapidly over
recent years as a fledgling tourism industry has expanded into a mgor aspect of the
idand’s economy. Many tourigts vidt Utila to gt SCUBA cetifications and it is now
known as the chegpest place in the world to learn to dive. Approximaedy 14 dive
shops supply training facilities to thousands of internationd travelers who vist the
idand each year to learn to dive and enjoy the idand's reefs, bars, restaurants and
night-clubs. Whilgt this indusgtry brings additiond income into the locd economy and
provides livelihoods for many idanders, it has had an impact upon the ‘traditiond’
way dof life

24  Aimsand objectives

During work on Utilag CCC developed a programme of surveys, training and
conservaion education amed a assessng the datus of locad reefs and improving
environmentad awareness amongst  neighbouring communities (Harborne et al., In
press). The primay ams of the project were to: map the benthic and fish
communities, provide data on reef hedth and threats to current reef hedth; continue
the monitoring programme of Project Utila; generate basic fish and cord pecies lids
provide basc socio-economic daa on diving pressure;  providing training
opportunities for locad counter-parts and environmental awareness programmes (Table
1).
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Table 1. Main aims, objectives and anticipated outputs of the Bay |slands 2000 project
in Utila
AIM OBJECTIVE ANTICIPATED OUTPUTS
&  Resource & Undertake a scientific survey of & Baseline database and description
assessment. Utila's reefsto document the of reef communities.
benthic and fish communities. «cesDocumentation of gross climatic,
& Conduct studies on climatic, oceanographic and anthropogenic
oceanographic and anthropogenic variables.ss
variables affecting the reefs. sesHabitat map using aerial
& Provide management tools and photography.
recommendations. e Management recommendations.
#  Reef heath | &= Undertake‘Reef Check’ surveysto | ecesQuantitative assessment of reef
assessment. guantitatively assess benthic and health.
fish communities and eczsData set for comparison with
anthropogenic impacts. future surveys.ss
& Establish aReef Check database «eInformation on the change of
for Utila Provide data for the benthic communities over time. &
global Reef Check databases. cesManagement recommendations.
& Continue monitoring the sites
established by ‘Project Utila'.
& Provide management tools and

recommendations.

community stewardship in
managing the coastal zone.

&  Taxonomy. | & Completeabasic biodiversity e Quantitative assessment of reef
assessment by generating fish and biodiversity.
coral specieslists ecesData set for comparison with
future surveys.
&  Socio- & & Undertake a basic assessment of #zsQuantitative assessment of diving
economics. diving pressure around Utila. pressure.
& Provide management tools and «sesData set for comparison with
recommendations. future surveys.es
&5 M anagement recommendations.
&  Training & & Provide scientific and SCUBA &5 Trained project members.
and training for CCC volunteers and <z Advice on coastal zone
conservation local counterparts. management issues around Utila
education. &5 &5 Heighten awareness of marine & |ncreased awareness amongst
resources, their use and protection. local communities.
& & Beginto develop asense of

The results of CCC's work in Utila are documented in a series of reports. This report
is concerned with the diving pressure data gathered during the ‘Socio-economics
component of the fieldwork.
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3. METHODS
3.1 Datacollection

Surveys of the dive schools on Utila were carried out usng standard questionnaires
during 1999 and 2000 and each of the 12 dive schools were asked to complete them
on ether a weekly (1999) or daily (2000) basis. Within the questionnaire, information
was requested on the number of divers that had been taken to the redf, including the
number of those who were learning to dive (generdly PADI ‘Open Water’) and were,
therefore, conddered as ‘training’ dives. Training dives were nonitored as novices are
known to cause more damage to reefs than more experienced divers who have
improved control over their buoyancy and are generdly more aware of the importance
of not damaging the reefs. All other dives were recorded as ‘recreationd’, dthough
these included some for advanced training (eg. PADI Rescue Diver). These advanced
traning dives were not recorded separately in order to smplify the questionnaire
gnce the putative damage caused by them and by true recregtiond dives were
assumed to be equivalent. The questionnaires dso asked which dive sStes around the
idand had been used. This information could be collected because Utila has a well
edtablished systemn of mooring buoys and dive site names (Figure 2).

During 1999 the questionnaires were distributed over a 10-week period from 261 dly
to 4™ October. In 2000 the questionnaires monitored diving activities over 32 days,
from 14" August to 14™ September.

3.2 Dataanalysis

Data andysis aimed to assess three key parameters, namey (i) the totd number of
training and recregtiond dives completed by each dive school during the study period,
(if) the proportion of dives vigting each dive Ste and (jii) the annua dive pressure &
each dte. Proportions of dives vigting each dte were used rather than absolute
numbers because the number of dive schools that responded to the surveys each day
or week was inconsstent. Furthermore, in order to compare data from 1999 to 2000,
the daily 2000 data was summarised by week when necessary. Data were tabulated
and displayed graphicdly where appropriate. Note that the results represent the
number of dives rather than the number of divers (many divers complete more than
one dive per day).
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Site number Sitename
9 Black Cora Wall
10 Lagoon Beach
11 Blue Bayou
12 The Oliver Wreck
35 13 Light House Reef
14 Ron’s Wreck
25 15 Moon Hole
" 16 Airport Caves
17 Ted' s Point
18 Airport Reef
: 19 Rocky Point
v 21 20 Red Cliff
21 Black Hills
22 Big Bight Bank
23 Cactus Patch
24 Linda sWall
25 Aquarium
26 Jack’ s Bight
Site number Sitename 27 Rock Harbour
28 Blackish Point
1 Diamond Cay 29 Duppy Waters
2 Stingray Point 30 Pinacles
3 Cabafias 31 Willie sHole
4 Big Rock 32 CJ s Drop Off
5 Jack Nelil 33 Don Quickset
6 Little Bight 34 Spotted Bay
7 Pretty Bush 35 Raggedy Cay
8 Silver Garden
Figure 2. Map of Utila showing the location of the mgor dive sites.
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4, RESULTS

4.1 Divescompleted duringthesurvey period

The totd number of dives recorded during the 1999 study was 9319, an average of
133 per day. This increased dightly during the 2000 study when 6078 dives were
recorded, an average of 189 per day. Of the 9319 dives in 1999, 7018 were
recregtiond and 2301 were training dives (24.7%; Figure 3). The proportion of
training dives was aso smilar in 2000 when there were 4740 recreationd dives and
1338 training dives recorded (22.0%; Figure 3). Note that the numbers of dives
completed are an underestimate of the tota completed during the study period as not
every school filled out a questionnaire every day or week.

25% @ Recreationa

Training

75% 78%
) 1999 b) 2000

Figure 3. Proportion of dives that were for training (novice divers) during the study
periods in 1999 and 2000.

The more recent 2000 data set was then used to estimate the mean daily numbers of
dives completed by each school in order to estimate the total number of dives per day
during the study (Table 2). Note that two of the dive schools on the idand (Scuba
Libre and Utila Watersports) did not return any questionnaires during the study o
their mean number of daly dives was estimated as the overdl mean of 285 dives for
the other 10 schools. Days when a dive school did not fill out the questionnaire were
then assumed to have had the mean number of dives for that school over the study
period. It was, therefore, estimated that 10,929 dives were completed around Utila
during the 2000 study period, an average of 342 dives per day.

Utila Dive Centre, Captain Morgan's and Underwater Dive Centre appeared to be the
largest diving schools on the idand, each completing more than 1,000 dives during the
32-day period of the 2000 sudy. Utila Dive Centre aso completed the greatest
absolute number of training dives (5184). However, Alton's dive school had the
greatest proportion of training dives (36.4 % of al dives).
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Table 2. Estimated total number of dives over the 32-day 2000 study period by dives at
each dive school during 2000. * Indicates schools that did not return any
guestionnaires and numbers given are a mean from the other schools. Figuresin
parentheses indicate the percentage of training dives.

: 32-day total
Centre Daily mean Total Training Recr eational
Alton's 16.5 528.0 192.0 (36.4%) 336.0
Bay Idands College 28.0 896.0 220.0 (24.6%) 676.0
Captain Morgan's 36.0 1151.0 206.0 (17.9%) 945.0
Cross Creek 254 813.7 137.1 (16.8%) 676.6
Ecomarine 26.8 857.6 184.3 (21.5%) 673.3
Laguna Beach 19.7 629.3 24.4 (3.9%) 605.0
Paradise 29.7 951.3 203.6 (21.4%) 747.6
Parrot's 18.1 579.0 124.0 (21.4%) 455.0
Scuba Libre * 28.5 910.7 212.3 (23.3%) 698.5
Underwater Vision 32.8 10489 312.9 (29.8%) 736.0
Utila Dive Centre 51.6 1652.5 518.4 (31.4%) 1134.1
Utila Watersports * 28.5 910.7 212.3 (23.3%) 698.5
Total 341.5 10928.7 2547.3 8381.4

4.2  Distribution of diving pressure

The popularity of dive stes around Utila was assessed via the proportion of dives
vidting each one (Table 3). Table 3 shows that the proportion of dives at each dive
gte varied from 1999 to 2000 but spatia patterns were much more obvious than
tempora changes. For example, the southern coast of Utila was shown to be popular,
partticularly for training. Indeed, the most popular dive ste was Jack Neils (on the
south coast of Utila) during both 1999 and 2000. Note that within this study, ‘Jack
Neils refers to an amdgamation of three dtes very close together (Jack Nells, Jack
Nells Cove and Jack Nels Point) that could not be reliably separated from the
qQuedtionnaires. Similaly ‘Little Bight' is an amdgamaion of Little Bight, Little
Bight Cove and Little Little Bight.

In order to summarise the patterns of dive dte use shown in Table 3, the data from
1999 and 2000 were combined and displayed schematicaly in Figures 4-6 (totd,
traning and recregtiond dives respectively). Figures 4-6 show the relative proportions
of dives a each dte based on the busiest ste (Jack Neils) being 100% i.e. a dive Ste
that received 50% of the pressure of Jack Neils is represented as 50%. Figures 46
clealy show the high number of dives dong the southern coast of the idand,
epecidly for training. Recregtiond dives were more widdy spread and there was
evidence of a concentration on the northwest Sde, in the Turtle Harbour Wildlife
Refuge (dive stes 29-32). South-western Utila did not appear to receive any divers
and there are no mooring buoys in this area. Dive Stes on the eastern Sde of Utila
were aso usad infrequently, with the exception of Black Hills, which was popular for
recregtiond dives.

Prepared by Coral Cay Conservation 16



Results Utila dive school survey report

Table 3. Proportion (as percentages) of dives visiting each site during the study. See
Figure 2 for the location of each dive site.

Divesite Total (%) Training (%) Recreational (%)
1999 2000 1999 2000 1999 2000
Diamond Cay 1.3 0.6 1.3 0.5 1.3 0.6
Stingray Point 3.3 51 3.7 3.0 31 5.6
Cabarias 2.9 2.0 1.2 0.6 35 24
Big Rock 5.0 3.2 7.0 6.5 4.4 25
Jack Neils 10.5 10.4 17.0 18.8 79 8.0
Little Bight 4.3 2.2 7.5 5.9 3.3 1.4
Pretty Bush 54 51 8.4 8.4 4.4 4.2
Silver Garden 37 4.4 4.6 5.6 33 39
Black Cora Wall 7.6 7.4 9.5 9.6 6.8 6.6
Lagoon Beach 0.6 0.5 0.2 0.1 0.8 0.7
Blue Bayou 0.3 04 0.0 0.0 04 0.5
The Oliver Wreck 0.0 0.0 0.0 0.0 0.0 0.0
Light House Reef 34 11 5.4 12 2.6 1.1
Ron's Wreck 1.6 3.8 1.7 5.8 15 33
Moon Hole 4.0 5.4 4.4 6.2 3.8 5.0
Airport Caves 49 4.4 4.2 4.8 53 4.3
Ted's Point 59 6.6 6.7 6.4 6.0 6.5
Airport Reef 0.8 0.0 0.9 0.0 0.7 0.0
Rocky Point 2.6 15 0.6 12 3.2 1.7
Red Cliff 04 0.6 0.3 0.7 0.4 0.6
Black Hills 34 5.6 1.6 2.7 4.1 6.3
Big Bight Bank 0.0 0.2 0.0 0.0 0.0 0.3
Cactus Patch 0.0 0.0 0.0 0.0 0.0 0.0
Linda s Wall 0.0 0.0 0.0 0.0 0.0 0.0
Aquarium 2.8 2.8 1.2 0.8 33 3.2
Jack's Bight 2.0 14 0.9 0.5 25 1.6
Rock Harbour 2.4 24 1.0 0.0 3.0 3.0
Blackish Point 1.3 15 0.4 0.4 17 1.7
Duppy Waters 2.8 14 1.0 0.8 34 1.6
Pinnacles 3.8 3.6 11 0.4 4.8 45
Willigs Hole 4.9 7.0 3.0 4.8 5.7 8.0
CJs drop-off 15 2.7 0.5 0.1 2.0 3.7
Don Quickset 10 10 10 0.8 11 11
Spotted Bay 2.9 1.8 2.4 13 31 1.9
Raggedy Cay 24 3.7 13 2.0 29 4.1
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Figure 4.

Schematic map of the relative proportion of total dives (size of icon) at each of the dive sites around Utila. See Figure 2 for site names.
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Figure5.  Schematic map of the relative proportion of training dives (size of icon) at each of the dive sites around Utila. See Figure 2 for site names.
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Figure6.  Schematic map of the relative proportion of recreational dives (size of icon) at each of the dive sites around Utila. See Figure 2 for site names.
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Finaly, Table 4 shows the 10 most popular dive stes in 1999 and 2000 (this study)
and 1997 (Guest, 1997). Table 4 adso shows the 10 most used sites overdl (1997,
1999 and 2000) via an ‘index of popularity’. To cdculate this index, during each year
each dive dite was scored according to its ranking with the most popular Ste receiving
a score of 10, the second most popular Ste receiving a score of 9 and so on. The
scores for each year were then summed to generate the final index of popularity.

Table 4. The ten most popular dive stes around Utilain 1997, 1999 and 2000 and for dl
three years combined. Each site is coloured to alow it to be tracked across the
three years. Note that there are only nine sites listed for 1997 as Jack Neils was
recorded as two separate sites (both in the top 10) and these have been
amalgamated so that the data are comparable to the present study.

1997 1999 2000 Overall Index
LlEKNels  JokNels  JokNels  JokNels 3
2 MoonHade Black Coral Wdll  Black Cord Wall  Black Cord Wall 26
3 Black Cord Wdl Ted's Point Willies Hole Moon Hole 16
4 Ted's Point _ 15
5 Airport Caves Black Hills Ted's Point 15
6 Airport Caves Moon Hole Airport Caves 13
7 ThePinnacles Willies Hole Stingray Point Willies Hole 12
8 Little Bight Little Bight _ 8
9 Light House Reef Moon Hole Airport Caves Black Hills 6
10 - The Pinnacles Silver Garden _ 6

4.3 Estimated annual dive pressure

The more recent 2000 data were used b estimate the absolute number of dives that
went to each dte annudly. These figures were cdculated usng the daly averages
from dl schools and the proportion of dives a each dte (Table 5). Table 5 shows that
there were an estimated 124,648 dives per aonum and the most popular Ste during
2000, Jack Nells, receved an estimated 12,998 dives annualy. Seven further Stes
around Utila were estimated as receiving more than 6,000 dives per year (Stingray
Point, Pretty Bush, Black Cord Wal, Moon Hole, Ted's Point, Black Hills and
Willie sHole).
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Table5. Egtimated annua diving pressure at each of the diving sites around Utila during
2000. Shaded values indicate where there was greater than 6000 dives
estimated. See Figure 2 for dive Site locations.

Total Training Recr eation
Site Per day Per Per day Per Per day Per
Annum Annum Annum

Diamond Cay 2.1 775 04 140 1.6 592
Stingray Point 17.6 6408 24 879 14.6 5338
Cabarias 6.9 2523 0.5 187 6.2 2274
Big Rock 11.0 4027 52 1897 6.5 2370
Jack Neils 35.6 12998 14.9 5450 211 7690
Little Bight 7.6 2768 4.7 1728 3.8 1385
Pretty Bush 175 6382 6.7 2450 11.1 4040
Silver Garden 14.9 5438 45 1627 10.2 3724
Black Cord Wall 251 9170 7.6 2776 17.2 6296
Lagoon Beach 19 685 01 38 1.8 665
Blue Bayou 13 492 0.0 0 1.2 449
The Oliver Wreck 0.0 0 0.0 0 0.0 0
Light House Reef 37 1334 0.9 344 2.8 1009
Ron's Wreck 12.9 4710 4.6 1672 8.6 3141
Moon Hole 18.5 6737 4.9 1798 13.1 4773
Airport Caves 15.1 544 3.8 1405 11.2 4092
Ted's Point 224 8192 51 1868 16.9 6185
Airport Reef 0.0 0 0.0 0 0.0 0
Rocky Point 5.3 1917 0.9 340 4.4 1604
Red Cliff 2.1 762 0.6 215 15 551
Black Hills 19.1 6978 21 779 16.6 6065
Big Bight Bank 0.8 303 0.0 0 0.8 285
Cactus Patch 0.0 0 0.0 0 0.0 0
Lindas Wall 0.0 0 0.0 0 0.0 0
Aquarium 9.6 3487 0.6 228 8.5 3089
Jack's Bight 4.6 1692 04 149 4.2 1532
Rock Harbour 8.2 2938 0.0 0 79 2872
Blackish Point 51 1850 0.3 105 4.5 1656
Duppy Waters 4.8 1762 0.7 237 4.2 1535
Pinnacles 125 4548 0.3 125 11.7 4275
Willigs Hole 23.8 8703 3.8 1400 20.9 7621
CJs drop-off 9.3 3388 0.1 30 9.8 3583
Don Quickset 3.6 1300 0.7 245 3.0 1084
Spotted Bay 6.2 2272 1.0 365 51 1862
Raggedy Cay 12.5 4564 1.6 576 10.8 3954
Total 341.5 124648 79.6 29054 261.9 95594
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5. DiscuUssION

The information collected in this dudy on the amount and digtribution of diving
occurring around Utila is limited because of the rdatively short time period during
which the data was collected and since the dive schools did not dways fill out the
questionnaires each day or week. However, the study did gather a large amount of
daa from al but one shop in the 1999 sudy and dl but two shops in 2000.
Furthermore, data on the location of dives was reliable because of the wel known
system of names relating to each mooring buoy.

Overdl, diving pressure around Utila appeared to be high, adthough the actud totd
number of dives could not be caculated because of missng questionnaires. However,
the totd number of dives on Utila cetanly lies somewhere between the actud
numbers recorded during the survey and the extrgpolated estimates (e.g. between 189
and 342 per day in 2000). There was aso some indication that levels of diving had
increased from 1999 to 2000 and this is congstent with the growing tourism industry
throughout Honduras (Harborne et al., 2001) and it is likely that the number of divers
will continue to grow. Although this study did not include any assessment of reefd
damage caused by divers, an edimated 125,000 dives per aonum must be causing
some mechanical damage and increased tourism will place further pressure on cord
areas.

The Caribbean is a popular tourig detination and many arive on Utila, particularly
‘backpackers, with the intention of learning to dive. The pleasant conditions of the
warm tropical sees offer an attractive and chegp place to learn to dive with courses
cogting less than US$150. Indeed, Utila is regarded as one of the chegpest places in
the world to learn to dive and prices compare very favourably to other countries (e.g.
equivaent courses tends to be around £300 in Britain). Hence, this study found that
goproximatdy one in four of the dives were for novice training. This high proportion
is important to recognise as tranees are often respongble for causng sgnificantly
more damage to coras (Medio et al., 1996). For both novice and experienced divers,
the most obvious effect of diving on the reefs is breskage and abrason of the benthos
because of accidentd kicking, holding, trampling and kneding on cords and other
organisms (Hawkins and Roberts, 1992). It is important to note, however, tha the
fragility of cords is variable and some resfs may have an increased tolerance to
disturbance. In the Caribbean, for example, the proportion and percentage cover of
fragle branching cords is lower than in the Indo-Pecific and thus they potentidly can
withsand more divers. The reduction of branching Acropora in the Caribbean
because of disease (Peters et al., 1983 and many others) has also further reduced the
number of particularly susceptible cords. However, the effects of divers is complex
and requires further research dnce, for example, divers may cause disturbance
through the re-suspension of sediments (Rogers, 1990).

Furthermore, the impact of high numbers of divers vidting an area extends beyond the
potential physical damage to the reefs. Increased tourism has associated impacts from
increased coastal development and waste caused by the expansion of resorts, higher
freshwater demands and the need for fishing to keep up with the demands of
restaurants. Similarly, more divers require more boats to take them out to dive Sites
and this results in more pollution. There are aso socid consequences and on Utila
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there has been an increased immigration of people from the mainland because of the
lure of finding work associated with the tourist trade (Fielding, 2000a).

Although diving pressure is high, there was a clear pattern of varidble dive pressure
aound the idand. For example, the south side of Utila was dealy very popular for
traning dives. Utila Town is dtuated on this southern coast and this is where the
magority of tourists and al the dive schools are based. Hence, the south shore is a
popular destination for the schools because it is dose, minimisng fuel codts, and is
dso generdly shdtered from the prevaling winds. ‘Jack Nels is particulaly
favoured as it has a large, shdlow, sand area surrounded by cora that is ided for
training. Other popular training sStes, such as ‘Ted's Point’, ‘Moon Hole€ and ‘Pretty
Bush' have smilar attributes.

The diving schools on Utila gppear to be acting in a responsble manner to protect the
reefs by favouring these sandy areas until divers have ganed the ability to control
their buoyancy so that they will not damage cords. They dso dmos exclusvely use
the excdlent system of buoys established by BICA to moor boats and this limits cord
damage from anchors. However, further improvements could be made, particularly by
increesng the environmenta awareness briefings provided to new and experienced
divers. Such programmes have been shown to be highly effective and, for example,
Medio et al. (1996) document how briefing divers to increase ther environmenta
awareness dgnificantly decreased the number of contacts that they made with benthic
lifeforms

Pressure from recregtiona divers was more evenly spread around Utila. Experienced
divers are known to like the north of the idand since this area offers interesting reef
topography and dso the posshility of sghting whae sharks from the dive boats and
this was reflected in the data The marine reserve of the Turtle Harbour Wildlife
Refuge appeared to be particularly popular for recreationd divers and the imminent
management plan for this reserve should hep to mitigate any impacts. The popularity
of the four dives dtes within the reserve dso indicates that a smdl fee for divers
entering the area could be successful and rase vitd revenue for enforcement of
regulations. In contrast to Turtle Harbour, reefs further east were not used by divers as
this area is very exposed and has poor reef development. The south-western reefs
were adso not used, presumably because of the lack of mooring buoys. However, this
area has an interesting system of submerged banks and may be a potentid ‘new’ dte
to reduce the pressure on other aress.

The ten most popular dive dtes on the idand did not appear to have datered
ggnificantly between 1997 and 2000 with, for example, Jack Neils dways the most
popular. This suggests that certain Stes are receiving a disproportionate number of
divers and may be impacted by long-term mechanicd damage. There were some
changes, however, and, for example, ‘Black Hills was fifth in 2000 having previoudy
been outside the top ten and the proportion of dives increased from 3.42% in 1999 to
56% in 2000. Black Hills was a very popular ste for CCC saff and volunteers
because of the abundant fish life and it is likdy that its popularity incressed by word
of mouth. The aitractiveness of Black Hills to divers indicates that it should be
conddered as a potentid dte for a new marine protected areas. Black Hills dso does
not have a mooring buoy, which may lead to damage from anchors. However, placing
a new buoy should be conddered carefully as it may attract further dive boas and
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could pinpoint its location for fisherfolk. ‘Willi€s Hole dso agppeared to have
become more popular from 1997 to 2000, possibly reflecting divers increasngly
preferring it to the adjacent ‘Pinnacles which was seventh in 1997 but was outsde
the top ten in 2000.

It has been proposed that it is possble to determine the number of dives per ste per
year (the ‘carrying capacity’) below which impacts are not sgnificantly harmful to the
reef ecosystem (Hawkins and Roberts, 1997). Carrying capacity varies depending on
a gte's conditions and other factors, including the proportion of divers undertaking
training. It is therefore, necessary to have a condgtent, long-term record of the
numbers of divers vidting each dSte so that carrying capacities are not exceeded. Such
data would need to be used in conjunction with research on diver related impacts to
reef dtes. The study documented in this report has provided a basdine estimate of the
number of dives vigting eech dte in 2000 and shows that the annua pressure varies
from less than a 1,000 a severd dtes to nearly 13,000 a the most popular (‘Jack
Nells). However, it should be noted that these data were collected between July and
September, during one of the peak tourist seasons on Utila. The data, therefore, are
likdy to be a dight over-etimation and subsequent surveys should collect
information throughout the year.

A recent sudy invedigaing the effects of SCUBA diving to the reefs of Bonare
concluded that there was no ggnificant damage if there were fewer than 6,000 dives
per Ste per year and suggested this as a ‘rule of thumb’ carrying capacity (Hawkins et
al., 1999). This study showed that seven of the dtes around Utila were estimated to
receive nore than 6,000 dives per year, suggesting that these areas may be close to or
exceeding ther carrying capacities. Hence, diving on Utila may be better managed if
dive pressure was more evenly spread across the available Sites snce many are under-
utilised. For ingtance, eight dtes dong the popular south coast of the idand were
estimated to have a diving pressure of less than 1,000 dives per annum, often Stuated
surprisngly close to popular stes. For example, ‘Black Cord Wall' (the second most
popular dive ste between 1997 and 2000) had three Stes in close proximity where
less than 1000 dives occurred per year (‘Big Bight Bank’, ‘Cactus Patch’ and ‘Linda’s
Wall’). Smilarly ‘Jack Nells was estimated as receiving close to 13,000 dives per
annum compared to neighbouring ‘ Little Bight' which had less than 3000.
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0. RECOMMENDATIONS

This initid gudy of the numbers of divers on the reefs around Utila provides a
basdine for further gudies investigating the annud numbers of divers visting each of
the dive gtes on Utila Although further long-term data will improve the power of the
data set, there are severa recommendations that can dready be concluded from the
results.

Recommendation 1. Continue questionnaires to dive schools in order to assess diving
pressure (training and recreational) but extend the research to cover the whole year.
Completing daily or weekly questionnaires could be made obligatory for dive schoals.

Any future sudy of dive pressure must be related to diver impacts on the reef itsdf.

Recommendation 2: Research should be conducted to investigate the impacts thet
divers are having on the reefs via mechanica damage.

However, it is dready known from previous studies (eg. Medio et al., 1996) that
environmentd  briefings to divers reduces the mechanicd damage to reefs. The system
of mooring buoys has dready been very effective in reducing mechanica damage
from anchors.

Recommendation 3: Edablish a standard environmental awareness briefing for Al
divers that can be used by dve schools on Utila. Such a briefing could be developed
using the PADI AWARE progranme.

Recommendation 4. Extend the sysem of mooring buoys to place them a dive dtes
where they are currently absent.

The data in this study clearly showed that some dve Stes are close to, or exceeding,
their carrying capacity but other sites are under-utilised.

Recommendation 5: Diving schools should be encouraged to didribute their diving,
particularly for trainees, more evenly across dl available dive sites.

Similarly to mog reefs in Centrd America, there are a suite of threats to reef hedth in
Utila and pressure from, for example, fishing, development and diving, combined
with effects from naturd events such as cora bleaching, are likdy to increase. One or
more marine protected areas around Utila would help to maintain reef hedth. Such
reserves would aso provide additiond ecologicd and economic benefits, such as
increased fish catches and income for local communities (Clark, 1996).

Recommendation 6: Continue to am to establish one or more additiond multiple use
marine protected areas around Utila, with an integrated monitoring programme to
measure ther efficacy, and drengthen the enforcement of regulations in the Turtle
Harbour Wildlife Sanctuary. Edablish regulations, and enforce exiding legidation, to
minimise the detrimentad effects of coastal development on reef hedth.
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Recommendation 7: The ‘Black Hills reef (east of Utila) appears to be an excelent
candidate for protection because of its growing popularity with divers
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