
5.0. ASSESSMENT AND ANALYSIS OF BIOLOGICAL RESOURCES

Introduction

The GOB identified seven thematic areas or sectors to be addressed within the National Biodiversity Strategy
and Action Plan: Legal and Policy Framework, Forestry and Wildlife, Coastal and Marine Resources,
Agriculture, Tourism, Environmental Planning and GIS, and Medicinal Plants. Before these topics can be
properly addressed within the Biodiversity Strategy, it is necessary to determine exactly how much is known
about the diversity and exploitation of biological resources in Belize. Once diversity and exploitation levels
have been assessed, then a detailed analysis of all available information can be conducted, with the objective
of identifying gaps, constraints and needs, in order to develop policy guidelines for the sustainable use of
Belize's biological resources.

This section presents the highlights of an assessment and analysis of the seven sectors identified above, and
sets the basis upon which the Biodiversity Strategy and Action Plan have been developed.

5.1. Status of Biodiversity and Biological Resources

5.1.1. Flora

5.1.1.1. Forests

Vegetation in Belize has been classified in several ways. Hartshorn et al. (1984) subdivided the country into
six major life zones: Subtropical Moist, Subtropical Wet, Lower Montane Moist, Lower Montane Wet, Tropical
Moist and Tropical Wet. More recently, Iremonger and Brokaw (1996) based on a system adopted by
UNESCO, classified vegetation as forest, scrub, and herbaceous formations.

Forests dominate the Belizean landscape. Mainland forests have been divided into different classes and are
listed below (Land information Center, 1994).

Forest Class Area(sq.km) % of Land Area

Broad leaf Forest 14,190 65.12
Open broadleaf forest 120.31 0.55
Pine forest 576.25 2.64
Open pine forest 73.07 0.34
Thicket and other degenerated broadleaf forest 848.38 3.89
Herbaceous and scrub, secondary after clearing 188.59 0.87
Bamboo and riparian vegetation 115.27 0.53
Coastal Strand vegetation 24.83 0.11
Mangrove, medium and tall 78.20 0.39
Mangrove, dwarf 234.60 1.08
Saline swamp, vegetation with palmetto and mangrove 344.87 1.58
Marsh 419.63 1.63

Total Forest Areas 17,213.98 79.00

Forests cover 79% of the mainland area of the country, and 82% of the total land mass, including coastal
cayes.

Non-Timber Forest Products warrant special mention as they have great potential for exploitation. They have
been important in the past notably in the form of 'chicle', the chewing gum base produced from the latex of
sapodilla ( Manilkara zapota) and from the poorer quality crown gum 'chicle macho' ( Manilkara chicle and
Manilkara staminodella). The range of non-timber forest products is very wide and varied in nature. Apart
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from chicle, they include honey, materials for handicraft, thatch from both the Sabal leaf and cohune leaf, ×ate
(Chamedorea spp.) leaf as an ornamental, house-plants, spices, oils, pharmaceutical products, seeds, tree
seedlings, orchid plants, poles, palmetto and fruits.

5.1.1.2. Flowering Plant Species and Medicinal Plants

Belize is estimated to have roughly 4,000 species of native flowering piants (Dywer and Spellman, 198 i ). The
breadleaf composition is highly diverse with small areas (1 ha.) containing as many as 73 species. Recent
figures from the Forest Department Herbarium indicate that the known number of species in Belize is 3,409,
with 1,219 genera in 207 families. The collection represented in the herbarium are 2,054 species with 824
genera and 155 families, indicating that only 60.25% of the known species, 67.59% of the known genera, and
74.88% of the known families, have been collected.

Belize's diverse ethnicity and varied ecosystems, give rise to e rich culture with respect to medicinal plants.
Over 600 of the 3,409 higher plants found in the country are reported to have medicinal use. The preservation
of medicinal plant diversity has been fostered by the maintenance of over 70 % of the country under forest
cover and the establishment of Protected Areas that cover 40 % of the land mass. Local traditional healers
and collaborating Government and Non-Governmental Organizations, have made significant contributions to
the management and use of medicinal plants. However, the resources are faced with certain threats, and in
many cases, the development of this sub-sector occurred before the establishment of supporting legal and
policy framework (O'Brien, 1998).

Various studies, surveys and plant collection expeditions have been conducted in Belize, the earliest and most
extensive collection being that of Morton E. Peck in 1905 - 1907. From these studies, e total of 3,409 plant
species have been recorded. Apart from species listings, there is very little quantitative data available. In
addition, the distribution of plants show a clear bias towards sites where collection efforts have been
concentrated. A non-representafive amount of information exist on medicinal plants in the north-west and
extreme north-east of Belize, the higher peaks of the Maya Mountains, and the Bladen area. Medicinal plant
diversity is a valuable resource to both traditional healers and the pharmaceutical industry. The monetary
value of medicinal plants that can be harvested from one hectare of forest in Belize was assessed to be US
$ 726 - 3,327 (Balick & Mendelsohn, 1992). More important is the relatively untapped pharmaceutical value
of tropical plants in treating both known and unknown diseases.

Annex 2 is an inventory of the plants that are reported in Belize. The number of plants that have medicinal
use, both locally and regionally, is also provided. Annex 3 indicates the IUCN category of medicinal plants
that are considered threatened.

5.1.1.3. Coastal and Marine Plants

Belize's coastline consist of extensive mangroves and _ittoral forests. Mangroves in Belize are c_assified into
six community types identified on a physiographic basis: Overwesh mangroves, Fringe mangroves, Riverine
mangroves, Basin mangroves, Hammock mangroves and Saltmarsh with sparse mangrove (Zisman, 1992).
In excess of 1,061 cayes of sand and mangroves can be found along Belize's coast. Mainland end coastal
mangroves occupy 78,093 hectares, while the coastal strand vegetation covers 2,482 hectares, of which the
coastal littoral forest forms a part. Mangrove represent 3.4% of the land area and littoral forests 0.114%
(McField et aL, 1996). Mangrove and littoral forests are proDably the most biologically diverse habitats in
Belize after the reef system; a clear distinction in species diversity between these habitats might not even be
possible due to the permanent bi-directional flow of biomass from one to the other. Over 590 genera and in
excess of 1,040 species of living organisms are known to inhabit mangrove communities, littoral forests,
lagoons and watersheds of coastal Belize (Annex 4).

The predominant plant species within the mangrove and littoral forests communities are the red mangrove
(Rhizophora mangle), the white mangrove (Leguncularia racemosa), the black mangrove (Avicennia
germinans), buttonwood (Conocarpus erectus), the saltwort (Batis marftfma), the giasswort (Salicornia
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perennis),cord grass (Spartinacynsuriodes),the tebox (Myrica carifera), the cocoplum (Chrysobalanus
icaco),the matapalo fig (Ficusglabrata),red gumbo limbo (Burserasimaruba),black poison wood (Metopium
brownel),the wild seagrape (Cocoloba uvifera),and the coconut (Cocosnucifera)(Jacobs, 1998). Though
sometimesclassifiedas a mangrove species,Conocarpuserectusislooselyassociatedwith salineconditions
and is better considered a mangrove associate as it occurs inland behind the other mangroves and is
intolerant to flooding.

The seagrass community of Belize covers an extensive area all along the coastline, in mangrove channels,
lagoons, atolls and estuaries. Five species are known to occur in Belize: the turtle grass (Thalassia
testudinum),the manatee grass (Syringodiumfiliforme),shoal grass (Halodule wrightfi),and the midrib
grasses (HalophilabaillonisandHalophilabeaudetti)(McField etal.,1996). The turtle grass is by far the most
dominant species, occurring in most areas between mangroves and coral reefs. Seagrass beds act as a
transition point and energy bridge between mangrove communitiesand the reef system. Manyjuvenile fish
species can befound along the mangrove-seagrassfringe in the nektoniccommunity. Many reef carnivores
venture off into seagrass beds in search of food; a perfect example is the great barracuda. Threatened
species such as the marine turtles and the manateealso depend onhealthy seagrass communities as a food
source. The health status of seagrass beds in Belize is not known, however, at least three permanent
monitoring stations have been established and data collection has begun (Jacobs, 1998). In addition to
seagrass,66 genera and in excess of 300 species of marine algae are known to occur in Belize (Annex 3).

5.1.2. Fauna

5.1.2.1. Terrestrial Fauna

Belize has a high diversity of fauna. This is due to its geographic location in Mesoamerica, the presence of
extensive areas of intact natural habitats, relatively Iow levels of human disturbance, and Belize's location
within the natural migration routes of many species. Belize's Interim First National Report (NBC, 1998)
describes the country's terrestrial fauna as follows.

Mammals
A total of 163species of terrestrial mammals have been recorded included in some 30 families. More than
eighty of these species are bats. Eight species are endemic to middle America, which include2 rats, 2 bats,
1 monkey, 1 cacomistle and 1 squirrel. Five species are endemic to the Yucatan Peninsula only, which
include1 mouse, 1 rat and 3 squirrels. Forty-seven species are in some way endangered, threatened, rare,
and hunted throughout their ranges. Of these, fifteen are officially designated under CITES appendices and
are thusof internationalconcern. Fivespecies of cats are knownto occur inBelize. The population of all five
speciesappears healthy. There is concern about the increasing incidenceof reporteddomestic livestock kills.
It has been shown that with proper management of domestic livestock such incidents can be minimized
(Rabinowitz, 1986; Quigley and Crawshaw, 1992). In NW Belize,where the natural prey base of large cats
has not been hunted out, there have been no reported livestock problems. Northwest Belize is an area with
perhaps the targest populationof medium and large cats (ocelot, puma and jaguar) in Belize and are doing
well in conjunction with several large cattle ranching operations_ This indicates that proper livestock
management and elimination of hunting of natural prey items doeswork to alleviatesuch problems (Miller in
lit., 1998).

Birds
Some 571 speciesof birds havebeen recordedand perhaps theseare the bestknown of the fauna population
in the country as they receive yearly attention in bird counts. The country lies in migration routes for both
Neartic and Nco-tropical species, and perhaps for this reason, migrant birds account for some 20% of the
species recorded. Birds migrate to Belize fromboth North Americaand South America. A totalof 81 species
of birds are listed as of special conservation concern including the colony - nesting sea and shore birds,
vulnerable to disturbance, including that from tourist visitation. Of immediate concern in Belize include the
Jabiru; Mycteriamycteria;the Scarlet Macaw,Aramacao; the Singing Quail, Dactylortrixthoracicus;and the
Muscovy Duck, Carinamoschata.TheYellow-Headed Parrot,Amazonaoretrix,a local endemic to Belizeand

-t4-



oneof the bettor"talking parrots" is under considerablepressurefor the local pet trade. The OcellatedTurkey,
Agriccharisaccolade is also of major concern due to its limited range as a regional endemic and sensitivity
to hunting pressure. This also negatively affects populationsof the larger game birds including the Crested
Guan, Penelopepurpurascensand the Great Curassow, Craxrubra. Birds are the best known of all taxa in
Belize (Miller and Miller, 1995).

Reptiles
The reptile population recorded covers 121species included in four groups: snakes, lizards, crocodiles and
turtles. Of the snakes, three coral and six vipersare known to be poisonous. Only one reptile is endemic to
Belize, from the lizard group called the Gecko, Phyllodaclylusinsularis,that is known only from the cayes on
Lighthouseand Glovers Reef. Another lizard, Anolisallisoni,is a Caribbean endemic, known only from the
Belizecayes and Cuba. There are several regional mainland endemic species mostly from Yucatan,which
are present in northern Belize.

Amphibians
Some42 species of amphibians havebeen recorded todate, but remains a tentative list for the country. Two
known species, Rana juliani and Eleutherodactylussandersoni are endemics from the Maya
Mountain/Mountain Pine Ridge area. A new species Eleufherodactyluspsephosypheruswas recently
discovered in the Maya Mountains. Two species Hylabromeliacaand Hylamineraare only known from the
Gloria Spring area of the Columbia Forest Reserve and is suspected of housing a distinct amphibian
community, but more information is required before this can be confirmed.

Invertebrates
Informationon most invertebrategroups is very scanty in Belizewith the exceptionof the Odonata andsome
Lepidopterangroups. TwoOdonata species are endemic to Belize. Erpetogomphusleptophisis known only
from the Blue Creek area of the Toledo District and Epigomphismaya is limited to the Maya
Mountain/Mountain Pine Ridge area. Fourteen species are rare regional endemics. These groups are
dependenton thequality of veryspecific types ofwater bodies and thus are very sensitiveto habitat alteration.
Five of the better known of the Lepidopteran group is endemic to Yucatan, but can be found in northern
Belize. A Yucatan endemic sub-species Battusphilenoracuada,considered vulnerable in Mexico, occurs
in Shipstern at the southern limitof its range. The WCS Belize Biodiversity InformationSystem has recorded
the following summary of terrestrial invertebrates:

Mollusks 157 Odonata 176
Crustaceans 1 Butterflies 288
Insects 10 Other Terrestrial 2

The paucityof information is evident. There is muchwork that needs to be doneto describe the invertebrate
species of Belize.

Agriculture and Biodiversity
Someagricultural practices make importantcontributions to the statusof biodiversity inBelize (Briggs, 1998).
Headlandand boundary areas along with hedges and wetland (natural and manmade pond) areas support
diverse communities of plant and animal life. The cultivation of rice on fiat lands along with some flood
irrigation also supports a different diverse wildlife population. Some plant species,which are rare in nature{
vegetation, become common in such "disturbed" areas - eg. wild castor bean. Mixed-farms commonly
cultivate e mixed vegetable garden including sunflowers, herbs and the commonly eaten vegetables for
household consumption. Small orchards of mainly fruit trees also support quite diverse wildlife populations.
Farm-yardswith miscellaneousbuildings, stored old machinery,wood etc provide habitatsfor several ground
dwelling species, voles, rats, mice, snakes, frogs atc as well as nesting places for several bird species.
Generally mixed farming operations cultivate several varieties and species and support a diverse wildlife
population in a combination and balance not found ir_natural vegetation.

Cattle Ranching results in a unique combination of grass/legume/forage species which can support cattle
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grazing of varying intensity. Once grazing stops, there is relatively rapid encroachment by miscellaneous
woody species.Such natural pastures cansupportlarge populationsof plantspecies includinggroundorchids
endother floweringplantswhich are not found insuch abundance in the original natural vegetation of thearea
(Bdggs, 1998). They also support sizable populations of wildlife - birds, small mammals, insects etc. The
encouragement of leguminous forage trees along the boundaries of pastures provides additional habitat
variation to supportwildlife. It is important to mention,however, thatwhile agriculturalsystems add to species
richness,these are oftensecondary or exotic andcan actually be deleterious to biodiversity in the long-term
(Miller, pers. comm.).

small holderscommonly have alternate sources of income apart from the farm. Small holdersgrow a wide
range of crops and livestock as well as a number of different varieties/strains of those crops and livestock,
thus retaining genetic diversity. The relatively Iow input level and multiple cropping supports considerable
biodiversity of wildlife in and around farms.

There isthe need to document andact on the relevantissues linkingagriculture and biodiversity,particularly;
total area dedicated to agricultural activities, rate of deforestationdue to agriculture frontier, crops cultivated
and level of exploitation(technologies), major pests per crop and their geographical distribution( including
actual/alternate management and control practices including the option for integrated pest management
programmes), threat of entry by quarantine pests and ex-situ conservation in agriculture.

5.1.2.2. Aquatic Fauna

Freshwater
There are few references available on the freshwater species in Belize. Miller (t966) and Tomerson and
Greenfield (1972) havecompiled a list of inland fishes known to occur or having reported ranges that include
Belize. This listdivides the fish into primary, secondaryand peripheralfishes. The primary category is strictly
or obligatory freshwater fish, the secondary can tolerate salt water and the peripheral is marine derived
species entering freshwater and becoming permanent freshwater residents. The WCS Belize Biodiversity
InformationSystem (BBIS) has recorded 117species of freshwater fish. It is reported that several species
are endemic to Belize and of limited distribution within the country. The Blind Catfish, Rhamdia typhlais
knownonly from the undergroundspring in the cave at Las Cuevas inthe Chiquebul Forest Reserve. Terry's
Molly (Poeciliateresae) is endemic to the MountainPine Ridge. The Live Bearer Carlhubbiasfuartiis known
only from the Dump, a water bodysurrounded by agriculturalactivities in theToledo District. Both the Golden
Cichlid,Cichlasomaaureumand the Check Mark Cichlid Chichlasomagodmaniare ofvery limiteddistribution
in Belize and again restricted to the Toledo District. This is in keepingwith the fact that both the primary and
secondary freshwater fish groups have relatively restricted ranges whereas the peripheral species have
extensive ranges.

Traditionally, few freshwater fish species, mainlycichlids, have been exploited through subsistence fishing
by rural communities on river banks. However, recently there have been reports of intensive net fishing for
commercial purposes in many rivers and lagoons of Belize, and once common freshwater species are
becoming increasingly scarce. Tilapia (Oreochromisniloticus)has been observed in growing numbers in
rivers and lagoons, as well as in pet shops. Its mode of entry is uncertain, but there are two possibleentry
routes: through escape from aquaculture\alactivities or 'natural' entry from Guatemala and Mexico through
shared dvers andcreeks. Efforts must be made to control titapiapopulation growth, in an effort to minimize
competitionwithnative speciesfor spaceand food. Once this is notaddressedquickly, speciesdisplacement
and extinction may be imminent (Jacobs, 1998).

There isonly onespeciesof freshwatercrocodile, the Morelet's crocodile(Crocodylusmorelefi).This species
is limited to Central America and is listad as endangered by IUCN. Its limited range makes the Belizean
population important for the conservationof the species ina globalcontext. The WildlifeProtectionAct which
protects this species has assisted in recovering the population and it can now be found in mostwater bodies
to the extent that potential exists for human/animalconflict near inhabited areas (NBC, 1998). Nine species
of turtles are said to be vulnerable to hunting in Belize. The Central American River Turtle or Hicotee
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(Dermatemysmawii)is a regional endemic; the sole representativeof itsfamily is under exploitation pressure
due to heavy net fishing and is likely to become endangered in the near future (Jacobs, 1998). Also, the
Iguana (Iguana iguana) is hunted for its meat and eggs. This is a species of tourist interest and is not
considered threatened, but vulnerable (NBC, 1998).

CoastalandMarine
The Coastal Zone of Belize is one of the most diverse ecosystems in the Western Hemisphere with an
astonishing degree of complexity. Seven principal habitats make up the CoastalZone: coral reefs, seagrass
beds, mangroves, littoral forests, watersheds, wetlands and estuaries: More specifically, the Coastal Zone
has been defined in the State of the CoastalZone ReportBelize 1995 to includethe shoreline, coastalalluvial
plains, coastalwatersheds, lagoons, estuaries, the cayes, the atolls, the subtidal area within the twelve mile
territorial limit, and the two hundred mile Exclusive Economic Zone (EEZ)(McField et aL, 1996).
One of the most biologicallydiverse ecosystems in Belize is the Barrier Reef, which runs from north to south
andextends 230 Kmalong thecoastline from theborderwithMexico to just beforethe border with Guatemala.
Three offshore coral atolls can be found east of the barrier reef, that are associated with multiple sand and
mangrove islands enclosing a lagoon with sparse coral formations, except Glover's Reef Atoll which has
frequentandwell developedstructures. Accordingto information availablewithin the files of the CoastalZone
ManagementUnit (CZMU) a total of 65 coral specieshave been positively identifiedinBelize, 53 of which are
classified as reef-building corals. Additional work is needed to determine the occurrence of other species
which may have been excluded in previous studies.

A large number of coral reef species have not yet been positively identifiedas endemic to Belize. Available
information on the distribution of coral reef species seem to suggest that as many as 113 coral associated
speciesmayoccur Belize. However,this needs to be confirmed by qualitativeandquantitative assessments.
Fishspecies, crustaceans, mollusks and numerous other invertebrates inhabit Belize's reef system. Much
effort has been invested in describing the fish species of Belize, especially within the Hol Chan Marine
Reserve, the Bacalar Chico Marine Reserve, the South Water Caye Marine Reserve including mangrove
channels near Twin Cayes, mangrove channels in the Pelican Cayes, within the Glover's Reef Marine
Reserve,andalong multipletransects nearandwithin Tobacco Caye Range. Biologicalinventories are either
presently being conducted orare programmedforTurneffe Atoll, Laughing BirdCaye National Park, and near
CarrieBow andTobacco Cayes. Crustaceans, mollusksand other invertebrates havebeen poorly described
in Belize, with the exception of sponges and ascidians which have received much attention in the area of
systematics by the Caribbean Coral Reef Program (CCRE) of the Smithsonian Institution (Jacobs, 1998).
Geographicdistribution data suggest that, apart fi'om corals, as many as 343 species of other invertebrates
may occur in Belize (Jacobs, 1998).

Available information suggest that there are 634 genera and 1,302 species which have been described in
marine areas. Birds, plants and insects represent the bulk of these species, followed by fish and
invertebrates. Many native species of birds nest on our cayes and coastal forests, and at least 18species
of marine birds are known to be seasonal transients (Jacobs, 1998)

The predominant animal specieswithin coastaland marine habitatsof Belize include the boaconstrictor, the
americancrocodile (Crocodylusacutus),the jaguar (Fellsonca), thegibnut (Agoutipaca),thewhite taileddeer
(Odocoileus virginianus),the manatee (Trichechus manatus), plus juveniles of numerous fish and
invertebrates(Meerman, 1995). Special note must bemade of the subtidal and intertidalcommunities of the
mangroveroot system, in which a large diversityof sponges, mollusks, crustaceansand algae can befound.
Of increasing interest, butfrequentlyunknown are theecotones in the mangrove canopy. Much work is being
done in this area under the CCRE ofthe Smithsonian Institution. Numerous marine worms and crustaceans
livewithin thesediment among seagrass stipes, while gastropodsof commercial importance can be found on
thesedimentamong seagrass blades. Seagrassepiphytes (organismsthaflive attached to seagress blades)
include a wide variety of microscopic algae and mollusks that are an important source of food for many
transients between mangroves and the reef (Jacobs, 1998).

Inexcess of 50 speciesof aquaticanimals are underexploitation pressureeitherfor export, local consumption
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or for recreational purposes (Annex 5). Of special concern is the trawl shrimp fishery, with a by-catch
composition of 72 species (Annex6), most of which are discarded, either because of their small size or due
to poor market acceptability. Most fishing effortconcentrates on the lobster (Panulirusargus)and the conch
(Strombusgigas),including few finfish species, with total landings inexcess of 3 million pounds (farm shrimp
included) anda value of over 24 million dollars (Annex 7a & b) (Jacobs, 1998).

Twenty-two coastal and marine species are considered to be threatened, 15 of which have some form of
protective status, but enforcement is lacking and protective measures are ineffective. Species requiring
special attention are listed inAnnex 8. An assessment ofendangered species in Belize is also listed inAnnex
9.

The actual health of the Belize barrier reef is unknown. However, the once commonly used 'pristine'
description is becoming less common when the reef is beingreferredto, and is probably due to the increased
occurrence and distribution of coral bleachingand dead corals along the reef. Broken corals and damaged
coral heads are also much more visiblewhen snorkeling or diving infrequently visited areas. Little is known
about the manyestuaries, lagoonsendwatersheds that lie on coastalBelize. What isquite evident, however,
is the tact that the seagrass beds, the mangroves and broadleaf forests that are in association with them,
provide critical habitats for many sensitive species such as birds, manatees, crocodiles, turtles and fish. A
considerableamount of subsistenCefishing occur in these systems as well es sand mining for construction
purposes. Industrial andresidentialdevelopmentshave beenminimalor absent inmostof these habitats,with
the exception of those around Belize City, South Stann Creek River, Monkey River, Sennis River and the
Placencia Lagoon. Inaddition, the Chetumal Bay and the Sarstoon-Temashregions are known recipientsof
'transborder' pollutants, and are areas of particular concern.

5.2. Legal and Policy Framework for Biodiversity Conservation

A specific legal and policy framework addressingbiodiversity conservation,per se,does not exist in Belize.
However, there are laws, regulations,and policies which impact on biodiversity. Existing laws and policies
are described below, however, an assessment of existing laws and legal constraintsare presented in Annex [
10 a-c.

5.2.1. Environmental Protection

Environmental Protection Act
This Act is administered by the Department of the Environment in the Ministry of Natural Resources and
Environment. An Environmental impact Assessment is mandatory under this Act before certaindevelopment
projects canbe executed. Subsidiary legislationincluding the Environmental ImpactAssessment Regulation,
1995,Effluent LimitationRegulations 1996and Pollution Regulations1998,have been passed to support the
Act. Under the Environmental Impact Assessment Regulations, developments over 500 acres requirea full
Environmental Impact Assessment (EIA), including projects with proposed mangrove clearance, coastal
watersheds and waterworks, depending on the scale of the project (Ellis, 1998). However, 'scale' has not
been defined in terms of units and thus present a troublesome loophole in the implementation of these
regulations. The Effluent LimitationsRegulationsaddress the installationof treatment facilities, limitations on
effluent parameters, monitoring of effluents and approval for points of discharge. These are important
regulationsfor controlling the deposit of pollutants in Iow relief areason the coast. The Pollution Regulations
under the EPAcomplement the PublicHealthAct, which has generalprovisions for the controlof land, air and
sea pollution (Jacobs, 1998).

As with all sectors, the Environmental Protection Act has over-riding legal authority on all tourism
development. Resorts, hotels and tourist or recreational facilities are all listed on Schedule II of the EPA i.e.
may require a partial or full Environmental Impact Assessment depending on size and location. Fiscal
incentives are offered to tourism related developments by the Ministry of Economic Development. The
procedures followed in granting such incentives require input by the Department of the Environment (Ellis,
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1998).

Public Health Act

Administered by the Public Health Department, this Act provides the regulatory power for the control of
pollution in the air, water and on land as it affects the quality of human life. The Public Health Act also
addressesthe disposalof solid and liquidwaste,and thecontamination of water forhuman consumption. More
specifically,the Public HealthDepartment through the Public Health Act, has responsibility for public health
matters related to construction of buildings (drainage and ventilation), regulations in connection with wash
houses, swimming pools etc, food preparation and service, sanitation and effluent disposal, pollution and
health"nuisances" and the removal of refuse(Ellis, 1998).

Pesticide Control Act
ThisAct is to regulate and control the sale and useof pesticides under a Pesticide Control Board, which sets
standards for monitoring this activity. The Board is under the responsibility of the Ministry of Agriculture and
Fisheries. While the PesticideControlAct seeks to control the importation and sales of pesticides, itdoes not
specifically control disposal of excess quantities or expired chemicals and there are no provisions for
responsibility in case of inappropriate use and damagesto the environment ( Jacobs, 1998).

Water and Sewerage Act
This Act regulates and controls all matters pertaining to the monitoring and use of drinking water, sewage
disposaland maintenance of sewage systems. It also contains provisions for the avoidance of pollution to
water bodies. It is administered under a Water and Sewerage Authority established under the Act and is
under the Ministry of Natural Resources (Ellis, 1998).

Solid Waste Management Authority Act
This Act, within the mandate of the Departmentof the Environment, is intended to govern the collection and
disposalof solid waste but has not yet become operational.

The BelizeTourist Board Act

This Act contains provisionsfor the development of tourism policies, which would in turn need to consider the
effects and roles of all the sectors in the development of tourism, especially effects to the environment (Ellis,
1998).

5.2.2. In-$itu/Ex-Situ Conservation and Natural Resource Management.

5.2.2.1. In-situConservation
The mainActs which govern the establishmentandmanagement of ProtectedAreas are the Forest Act which
creates Forest Reserves, the National Parks Systems Act which creates Wildlife Sanctuaries, Natural
Monuments,Nature Reserves, and NationalParks (Rosado, 1998) and the Fisheries Act which provides for
the management and conservation of fisheries resources and creates Marine Reserves (Jacobs, 1998).
Declared and proposed coastal and marine ProtectedAreas are presented in Annex 11 a-b. The National
Lands Act regulates the issuing and management of land within the national estate as weld as for the
development of regulations to improve conservation of national lands. A key provision under the Act is the
requirementthat a sixty-six foot riparian strip be reserved along riverbanks, streams and the seashore for
conservationpurposes. Finally, the Act provides continuingprotectionof Bird Sanctuaries created under the
now repealed Crown Lands Ordinance. The Lands Utilization Act also provides a limited measure of
protectionthroughthe creationof SpecialDevelopmentAreas(SDAs)which controluse through management
plans. Sections of the SDAs may be zoned as reserves. The Lands Utilization Act also controls subdivision
and providesfor the development of regulationswhich control the use of land. Finally the Housingand Town
PlanningAct, provides for zoning within urban areas and this can be a useful tool where specific species or
sites requiring protection occur within already developed areas (Tillett, 1998).

The broad legislativeframework outlinedabove ensures that there is a range of protectionVaryingfrom strict
protectionto multiple use. The National Parks Systems Act provides for the creation of Protected Areas to
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be keptmainlyin their natural state, with usebeing limitedto scientificstudy,education, tourism andrecreation
with fishing permitted under special license. Forest Reserves established under the Forest Act provides for
moreextractiveuse andhas also allowed for leasingarrangementswithin the Reserves as wellas thecreation
of specialeric aves for.the developmentof toursm n part cu ar cases These substant ve causes are further
developed m the Forest Rules whJchreguates such achvdles as squatt ng, bud ng, cu tivation, grazing or
hunting in Forest Rese_es, as well as the control of forest fires (Rosado, 1998).

The present legislative framework provides for moderate management of Protected Areas, however it has
been recognizedthat improvement in the legislation could moreeffectively address the aims of biodiversity
conservation. Underthe ForestAct, FisheriesAct and the NationalParks Systems Acti Protected Areas can
be de-reserved by the Minister through the signing of a Statutory Instrument. If the Protected Areas are
identified along the lines set by specific criteria in order to conserve biodiversity and to attain national
objectives, then the power to dereserve should be carefully exercised and the legislation should make
provision for discussi0n and consultation at the national level before de-reservation occurs. Legislation
allowing uncontrolledde-reservationof ProtectedAreas shouldbeamendedto secure conservationobjectives
and to limit the Power of the Minister to dereserve these areas (Ellis, 1998).

A comprehensive review of the National Protected Areas Systems Plan (1996) indicated that the site
designations under the National Parks Systems Act have been applied somewhat arbitrarily and in several
cases do not reflect the characteristics of thesite nor the best managementapproach(Ellis, 1998). The report
recommend a review of the National Parks Systems Act to allow for an array of management regimes best
suited to site-specific circumstances. This recommendation should be consideredalong with amendingthe
National Parks Systems Act to provide for other types of use.

Other gaps inexisting legislationwhich addresses ProtectedAreasrelate tothe absence of legal mechanisms
for addressingsuch issues as mineralexplorationand extractionrights, rights of extraction of plantmaterial,
and the use of Protected Areas for tourism purposes. Because sustainable use is an important element of
the Conventionon Biodiversity, these rights and benefits of use need to be more clearly defined in policy or
legislation. There are no regulations yet established to regulate such important issues as co-management
and the preparation of management plans (Ellis, 1998).

It is recommended that a review of the NationalParks SystemsAct and the Forest Act includeguidelinesfor
the sustainable use of resources within the reserve. This may be addressed by a clause which ensures that
all ProtectedAreas musthavemanagementplansprepared before theyare declared (Ellis, 1998). At present,
a managementplan ispreparedafter designationand there are manywhich havenot undergonethis process.
Such amendments could allow for the legalizing of management plans as well as the formalization of co-
management or other management arrangements.

The ForestAct is presently under review. However the existing legislation does not adequately address the
issues relating to the extraction of non-timber forest products within Forest reserves and other Protected
Areas (Ellis; 1998). This relates in particular to the growing issue of bio-prospecting. Given the complex
nature of this subject, bio-prospecting should be the subjectof specificpolicy and legislationwith inputsbeing
drawn from the Private Sector and other Government agencies.

There are several legal and policy issues thatneed to be addressedwith respect to Marine Reserves inorder
to improvetheir contribution to biodiversity conservation. There needs to be a clearly defined procedurefor
ensuring the smoothmanagement of MarineReservesthathave marineand terrestrialcomponents protected
under different legislation.

The Environmental Protection Act also provides a blanket protection for flora and fauna; however the
Department of the Environment's implementationof this is subject to the jurisdiction of other agencies such
as the Ministry of Natural Resources and the Environment and the Fisheries Department which also have
similar functions (Ellis, 1998)
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5.2.2.2. Private Reserves/Community Initiatives
It has been recognized and accepted that much of the biodiversity in Belize remains on land which is held
under private ownership. Some of the owners have chosen to voluntarily commit their land to management
regimesofvarioussortsandofunofficialcategorizationwiththeaimof fulfilling conservation objectives. One
example of this is the Shipstern Nature Reserve. Whilst there is some debate as to how these Private
Reserves are carrying out their stated functions, there is little doubt that there is an increasing trend for the
development of such private initiatives. As such, there exists a window of opportunity for the Government
agencies to provide a legislative framework for these initiatives which will further the conservation and
sustainable use of biediversity. Another area of growing concern is the community management of national
lands which have not yet achieved formal Protected Area status, but which have some ecological importance.
For various reasons, communities are becoming increasingly anxious to manage areas which are adjacent
to them and which fall under Protected Areas status. One of the challenges of the Biodiversity Strategy will
be therefore to provide guidance on the future direction of these trends in a way that will firmly harness them
in function of national priorities and clear-cut standards of conservation and sustainable use (Ellis, 1998).

The legislative and institutional framework as it presently exists is not appropriate to address the requirements
of biodiversJty conservation. The traditional vision of the state being the sole owner and manager of Protected
Areas still provide the basis which guide the establishment of Protected Areas. There is a need for new
thinking to prevail in the designing of policies and legal tools for the establishment and management of
Protected Areas.

In Belize, the onty Private Reserve to have a formal relationship with the state is the Rio Bravo Conservation
and Management Area (RBCMA) presently managed by a local NGO, Programme for Belize (PfB). The
Programme for Belize has signed a Memorandum of Understanding in 1991 with the Government of Belize
which ensures that, "the land witl be held in perpetuity as a Public Trust for the purposes of protection of the
natural and cultural heritage and the conservation of natural resources through the development of sustainable
approaches to utilization." The land cannot be alienated from this purpose, if the PfB must for any reason
relinquish control, it must pass the area on to an organization of similar intent. There is the need to design
policies which provides direction on the role of Private Reserves in the conservation and sustainable use of
biodiversity. There is also a need for the definition of the legislative and institutional framework for the
involvement of communities and NGOs in the management of Protected Areas, as well as a need to further
explore the development of legal mechanisms for providing incentives to communities for the management
of national land to meet biodiversity conservation objectives (Ellis, 1998).

At the regional level there are initiatives which seek to explore such legal arrangements which could be
strengthened and developed within each country's legal system for the formalization of relationships between
Private Reserves and the state. These include Land Trusts, Conservation Easements and Binding
Agreements such as Memorandum of Understanding. Public Trusts are created under the Trusts Act and can
exist in perpetuity. These trusts specify objectives that are general in nature and which devolve the benefits
of the trust to a wide cross-section of the public. Conservation Easements are legal agreements through
which the landowner voluntarily restricts the type and amount of development that may take place on his land.
The agreement is carried out with an entity, such as a Government agency which could enforce it and force
the landowner to respect the restrictions placed on the use of the land. There is no current legislation in Belize
to regulate Conservation Easements. Memorandum of Understandings are not as strong legal documents
as they imply. The enforcement of such agreements would depend on what measures the parties had
established to address breaches of the Agreement (Ellis, 1998). It is recommended that these and other
measures be explored to identity which are most applicable to the Belizean situation.

In addition to the above, the existing legislation relating to Protected Areas such as the Forest Act and the
National Parks Systems Act could be amended to allow private landowners to donate their land to the
Government in order to have it managed as a Protected Area (Ellis, 1998)_ Suggestions have also been made
that the National Parks Systems Act could be amended to give recognition to those private Protected Areas
that are considered to fall within the framework of a National Protected Areas Systems Plan. Consistent with
this, is the fact that Belize is involved in the Mesoamerica Biological Corridors Project which has proposed
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the Belizeanin-country linkages requiredto better conserve biodiversityat a country and regional revel. These
linkages are needed, but must incorporate the inclusion of private lands as recommended in the National
ProtectedAreas System Plan. There Isa need for a mechanism to provide legal supportto these initiatives
and to offer incentives to private landowners to participate in the conservation process.

The Protected Areas Conservation Trust (PACT) Act provides limited opportunity for providing financial
support to community initiatives in relation to ProtectedAreas and does not appear to limit itself to statutory
Protected Areas.

5.2.2.3. Ex-situConservation
There are limited examples of ex-situconservationin Belize. These includesmall plants,orchids, iguanaand
butterfly collectionsas well as thepopular BelizeZoo which housessome selectedwildlifespecies incaptivity.
In addition, the Government has established a herbarium and there are plans to createa NationalBotanical
Garden in the near future (Ellis, 1998), There are also three iguana breeding projects and attempts will be
made to produce other species such as the Gibnut (Agoutipaca). The trend is for such ex-situcollections
to increase in numbers, size and scope. They are perceived in some instances as an important tourist
attraction and in other cases as biodiversity conservation measures; The Wildlife Protection Act presently
regulates to some extent, those collectionswhich deal with animalsfrom thewild anda PermittingSystem has
been developed which seeks to provide some measure of control and management of the ex-situ
conservation of wild animals. There is, however, a gap in the legislative framework in that there is no
adequateprovision for maintaining the integrity of these ex-situcollections and to fulfill the obligations under
A_tcle 9 of the Convention on Biodiversity (Ellis, 1998). Only one attempt to conduct captive breeding of a
marine species has been conducted. The Queen Conch (Strombusgigas)was grown in captivity during an
eight year project, in an effort to produce juveniles for stock replenishment purposes. Results were
inconsistent and were generally below average expectations. The reasons for the limited success of that
project are unclear, but is probably due to inappropriate management and poorly trained technical staff
(Jacobs, pets. comm.).

Flora and fauna that are not within the Scheduleof the Wildlife Protection Act remain relatively unprotected.
The Convention on Biodiversity intends to provide for the adequate maintenance of the components of
biodiversity through ex-situconservation; it also requires that the contracting parties regulate and manage
collectionsof biological resoureesso as not to threatenecosystemsand in-situpopulations. However,captive
managementof any species is very costly and is net sustainablewithout a large influx of financial andhuman
resources. To attempt to breed animals in order to preserve biodiversityas a genetically viable population
is evenmore difficult. Ex-situeffortstomaintainviabiegeneticpopulationsofBelize'sfaunashouldbelooked
upon as an absolute last resort (Miller in lit., 1998).

If selected as an option for biodiversity conservation, ex-situefforts must be examined to determine such
measures as are necessary to regulate the collection of any plant or animal species. A policy should be
developed to address all issues related to ex-situconservation including the maintenance of adequate
representationof species, repatriationof speciesheldoutsideofnationalboundaries,registra'6onof collections
and other issueswhich provide effective managementof this aspect of biodiversityconservation (Ellis, 1998).

5.2.2.4: NaturalResourceManagement

The Forest Act
The original legislation dates back to 1927 and deals with the protection of forests and mangroves. The
collection of medicinal plants for local use er for research purposes lie. identification and cataloguing) is
regulated by the ForestAct. However, a scientificcollection/research permit for medicinalplantscan also be
issued under the Wildlife Protection Act, an is a clear example of legislative overlap.

Both of these permits are valid for one (1) year and prohibit the collection of medicinal plants in Protected
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Areas. These permits have been used for medicinal plant collection in National Parks and private lands, but
the legal circumstances surrounding these permits are not clearly established. Until recently $ 50.00 was
charged to obtain a plant collection permit. At least one (1) copy of any report resulting from any study must
be lodged with the Forest Department as a condition to obtain a scientific collection/research permit. A
separate export permit is issued by the Forest Department and a $ 0.50 duty is charged for the export of any
plant collected. In 1996, the Conservation Division, in consultation with NGOs and CBOs, realized that these
two (2) permits were too basic and needed to be revised. This led to the appointment cfa task force in 1996;
by the end of 1997, the revision of this permitting system wes completed. To date, the revised scientific
collection/research permit is being used, but the revised medicinal plant collection permit is yet to be
implemented. The revisions corrected some of the weaknesses in the previous permitting system by:

i. Restricting the commercialization of the resource until suitable agreement is reached that does not
compromise our obligations under the CBD, Central American Convention on Biological Diversity and other
relevant agreements.
ii. Clearly establishing Belize's ownership over the resource being collected.
iii. Requiring that a biological transfer agreement be signed between collaborating institutions.
iv. Making provisions for the collection of restricted volumes.
v. Making provisions for local counterparts.
vi. Ensuring that research agencies provide evidence of their credibility.
vii. Increasing the application fee to $ 200.00.

The management of medicinal plants in Belize has been promoted by a deep respect for the culture of local
traditional healers. This has resulted in the establishment of Ix-chel Tropical Research Foundation (Ix-chel),
an NCO devoted to promoting the culture of traditional healing in Belize, an Association of Traditional Healers
(BATH) and a Traditional Healers Foundation (THF). A fairly strong educational programme characterized
by displays, seminars, youth camps, school competition, field trips, and guest lectures is conducted annually
mostly by Ix-chel. This makes an important contribution towards the management of medicinal plants. One
of the most significant outputs of these programmes was the establishment of Terranova, one of the first
Forest Reserves established in the world that is dedicated to the conservation of medicinal plants.

The management of natural resources within Forest Reserves also falls under the Forest Act. Presently there
are nineteen forest reserves of which only three have completed draft management plans: Maya Mountain,
Columbia River and Terranova. Management plans are in process for the Chiquibul and Fresh Water Creek
Forest Reserves. Harvesting pians exist for Maya Mountain, Columbia River, Chiquibul and Fresh Water
Creek Forest Reserves. There are eighteen other types of protected area. To date, only six of these areas
have management plans completed and in draft: Blue Hole, Five Blues Lake, and Guanacaste National Park,
Tapir Mountain and Bladen Nature Reserve, and Half Moon Caye Natural Monument. It is expected that these
draft plans will be approved in July of this year. Plans are in preparation for two other areas: Crooked Tree
Wildlife Sanctuary, and Cockscomb Basin Wildlife Sanctuary. The Forestry Department has had the support
of non-governmental organizations in the development of these plans (Ellis, 1998).

There are provisions in the management plans for Forest Reserves, which address conservation,
environmental issues and sustainable use. These plans call for zoning of the reserves where specific
activities are recommended, including the harvesting of timber on a sustainable level. This is achieved by
dividing the area suitable for logging into 40 blocks, one block being cut per year, over a 20-year rotation
period. This allows the blocks to recover before the rotation is repeated. The plan specifies the diameter of
the trees to be removed and the size and number of trees to be left to serve as seed trees. The management
plan through the zoning process, provides for the multiple use of the area, allowing for watershed protection,
areas where tourism can be allowed, and areas for the extraction of timber. Through the licensing system
being issued for 20-year periods, other specific measures are imposed for biodiversity conservation; the
imposition of the 20-m. reserve along main watercourses and along main roads is one of these measures
(Ellis, 1998).

The BAS has an agreement with the Forest Department for the management of six of these parks. The
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Friends of:Five Blues manages one. Additionally, the Department benefits from technical support for forest
planning from the Forest Planning and Management Project (FPMP). The FPMP is assisting with the
development of models to guide future development of managementplans for the other Forest Reserves. In
these plans, forest are managed for multiple use: forest protection, water supply, wildlife and biodiversity,
timber, tourism, research, and other forest products (Columbia Forest Management Plan, 1994).

OtherPo/icyIssues Relatedto theManagementof Forest Resources
With respect to timber production, there is a need to revisit the Annual Allowable Cut (AAC). This has been
called for by the Forestry Industry and in a recent report by the FPMP. In 1993 it was estimated that the
Annual Allowable Cut (AAC) of 90000m 3, At that time the uptake was 61,000m3 but this included around
20,090m3of mahogany and cedar which was then being cut at three times the ACC for these two species of
6,000m3, Production figures for January 1to September 30, 1997recently released show totalproduction of
47,584.9m3including 5,564.9m3for mahogany and cedar, thus indicating that the over cutting of mahogany
and cedar has come closer to the recommended figure given in 1993. It may appear from these figures that
the presentlevel of cutting issustainable. This is, however, unlikely to be the case. The 1993figuresfor AAC
are based on the assumption that all the forests, which are accessible and are not protected, are being
selectively harvested in any given year. In fact, there are many areas of productive forests on private land,
which are not being logged and areas of national land and Forest Reserves, which are not under licenses.
The production for 1997 probably comes from an area significantlysmaller than used to calculate the AAC
and is therefore unlikely to be sustainable (Rosado, 1998).

Another aspect to consider is that only 14% of forest area are available or suitable for forestry activity. This
represents some 303,000 ha and is divided almost equally between the productive zones of the Forest
Reserves, forested national lands and ferested private lands. The question is where is the timber coming
from, if the area isso small and the available cut is below what one major enterprise had been cutting. The
answer is that the ird_ediate future for the Belizeanforest industry is one of radical and undoubtedly painful,
restructuring, with the need for the industry to internalize its operational costs. The establishment of
plantations would need to be considered as a cost of the overall operations and in an effort to secure future
timber supplies (Rosado, 1998).

The Forests (Protection of ManRrove ) Requlations prohibits any alteration of mangroves (this includes
cutting anddefoliating) of mangroves on any landwithouta permit. Inmost cases a permit to clearmangroves
is issued after a multi-agency assessment is conducted and may be denied if the proposed cutting is in
proximity to areas known to be of high ecological value or where the cutting may undermine current efforts
to protect critical habitats for certain species. However, enforcement is difficult and fines for unauthorized
clearance are insignificant. Illegal clearance of mangroves is frequently encountered along Belize's coast
despite educational programs in schools and public awareness campaigns. This Act includes the
establishmentof Forest Reserves which may includemangroves, littoral forests andwater bodies. However,
no specific regulations exist under this Act that address littoral forests. The Forest Act is currently being
revised. Management of mangroves is the responsibility of the Forest Department and a draft mangrove
management plans has been prepared. Mangroves in Belize, unlike other countries, is not being used
extensively for fuel, however substantial cutting has occurred to accommodate tourism and residential
development projects along the coastal zone (Ellis, 1998).

Forest Fire Protection Act
The Act empowers the Forest Department to deal with fire situations in times of extreme fire hazard, to
declare fire controlareas and preparefire plansfor areas so declared. Its weakness is in the lackof provision
for enforcement of fire protection through the recovery of general costs and damage resulting from fire
(Rosado, 1998).

Private Forests (Conservationl Act
Prohibits felling of any mahogany and cedar tree on any private land withouta permit,with the exception of
small trees when clearing for agricultural purposes. ThisAct is underthe Forestry Departmentof the Ministry
of Natural Resources and the Environment (Rosado, 1998).
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Wildlife Protection Act

Wildlife in Belize is mainly governed by the Wildlife Protection Act which provides for the conservation,
restoration and development of wildlife in Belize. It seeks to regulate hunting and protects many species from
harassment (Ellis, 1998). Many coastal and marine species are protected under this Act;and includes two
species of crocodiles, the manatee, all birds with the exception of six species, whales dolphins and the
Caribbean monk seal (Jacobs, 1998). Enforcement of this Act is poor. There is no scientific information
available on habitat and species distribution, species abundance or population dynamics of wildlife species.
It is difficult therefore to determine what has been the effect of the Wildlife Protection Act (Ellis, 1998).

Now that the moratorium previously imposed under the Wildlife Protection Act has been lifted, there are
options for the better management of wildlife resources, it had long been pointed out that this moratorium was
counter productive (Rosado, 1998). However, it is not being suggested that hunting should be permitted for
trophy or sports hunting, but rather should remain as it has been since the introduction of the Act in 1981, for
subsistence only and where it is not illegal to hunt (Rosado, 1998).

The Wildlife Protection Act as it presently exists, does not protect a large number of species and sub-species
which have been identified as important to biodiversity conservation in Belize. A major revision of the Act has
been proposed and it is presently under review. One important change would be to list in the Schedule only
those species of Wildlife which could be legally hunted and then provide blanket protection to all other species
not mentioned in the Act. it is recommended that the draft revised Wildlife Protection Act be finalized and that
it be adopted as quick as possible (Rosado, 1998).

The Fisheries Act

The Act seeks to control all aspects of commercial fishing by establishing regulations controlling minimum
sizes and types of fishing equipment used. The territory of enforcement is marine, but extendable to the
inland waters and rivers by order of the Minister. There is conflict in legislation between this Act and the
Wildlife Protection Act in that the Fisheries Act is responsible for the commercial aspects of all or any of the
varieties of marine or fresh water animal or plant life. This Act places the Fisheries Department in charge of
crocodile farming and whaling while the Wildlife Protection Act specifically prohibits hunting of any species
of wildlife under the schedule which includes whales and dolphins (Rosado, 1998).

The Act consists of multiple amendments and orders that seek to address the management of all aquatic
resources in Belize's rivers, coastal watersheds, inland waters and the sea. Fisheries Regulations under this
Act include size and weight restrictions and closed seasons for conch, lobster and turtles. Prohibition of
SCUBA equipment, the use of nets, weirs, wire mesh traps, mesh size and the use of explosives. No
regulations for deep-sea fishing, the collection of aquarium fish or aquaculture exists under this Act. Species-
specific regulations are few and much more needs to be put in place. Aquaculture operations are conducted
under e license by the Minister. This license consists of a list of guidelines developed as part of a Fisheries
Department's policy. Effective enforcement of the Regulations under the Fisheries Act is poor. A revision of
the Fisheries Act is currently underway (Jacobs, 1998).

Policies and new legislation need to be developed to protect and the Coral Reef System which still remains
relatively unprotected under present legal instruments. The proposed Revised Fisheries Act has a clause
making damage to coral an illegal activity, however the Act does not otherwise provide for the management
and monitoring of other issues related to the coral reefs as an ecosystem. Such new legislation could include
provisions for the control of salvage operations near or on coral reefs and provisions for Environmental Impact
Assessments on all major development activities impacting on coral reefs, in addition, there is a need for
Regulations to protect watersheds, estuaries and wetlands especially since many of these occur outside of
Protected Areas (Ellis, 1998). The proposed Coastal Zone Management Authority and Coastal Zone
Management Institute may have crucial roles to play in the promotion of those changes in the legislation which
would provide for greater conservation and management of coastal and marine resources (Ellis, 1998; Jacobs,
1998).

Mines and Minerals Act
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This Act addresses the exploration and extraction of all non-renewableresources. It controls dredging and
quarrying activities and is administered by the Ministry of Natural Resources and the Environment. It also
addresses dredging and sand mining, and is essential in avoiding destruction to coastal habitats such as
seagrass bedsand the coral reef. One major loophole in this Act is the fact that EIAs are discretionaryand
not mandatory (Jacobs, 1998).

Petroleum Act

ThisAct governs the explorationand exploitation of petroleum and related products in terrestrial, coastaland
offshore environments. The Ministry of Natural Resources and the Environment administers the Act. The
Petroleum Act controls oil exploration in offshoreareas. Of particularconcern is the potential for oil spills and
its consequential catastrophic effects. In realistic terms, however, oil exploration has been known to have
caused very few and minor spills (Jacobs, 1998).

Of greater concern should be the Harbours and Merchant Ships Act and the Port Authority Act, since the
probabilityfor oilspills from tankersand bilgedisposal is very high. Many marine exotic species that uses the
ships' bottom as a substrate are introduced. Some may also be introduced through ballastwater andshould
be addressed under the Reqistration of MerchantShips Act (Jacobs, 1998).

Coastal Zone Manaqement Act
This Act, within the mandate of the Ministry of Agriculture, Fisheries and Cooperatives, will provide for the
implementation of coastal zone management in Belize through the establishment of a Coastal Zone
Management Authority and a Coastal Zone Management Institute. It will provide for the establishment of a
Coastal Zone Management plan and mechanisms to improve the monitoringof various activities within the
coastal zone.

5.2.3. Land Use Planning

National LandsAct

This Act deals governs the distribution of national lands outside of Forest Reserves. It provides for some
management, controland development of land by requiring an EIAto be conducted for lands over 500acres
(202 ha). The Lands Department administers the Act (Ellis, 1998;Tillett, 1998).

Land UtilizationAct

This Act is administered by the Land Utilization Authority (LUA) which makes recommendations on
subdivision applications. This Act dealswith the subdivision and utilizationof land both in the urban andnon-
urban areas. The sections covering land subdivision are sufficiently robust to withstand litigation. However,
the sectionsdealing with land utilizationare veryweak. According to McCalla (1995), the Act does notcontain
any specific statutory provisions for the establishment of a comprehensive regime for the control of land use.
The clause that speaks about land use planning is very general. Essentially, it empowers the Minister to
"demarcate areas as special development areas (SDAs) and stipulate the type of development that will be
permitted within these areas" (McCalla, 1994).

,SDA divides an area into different zones with their respective subdivision densities. The standard zonation
used includes: urban highdensity, urban Iowdensity, commercial and industrial,governmentand institutional,
ruralhigh density, rural iow density, reserve, and forest reserve (McGill, 1994). Furthermore,extra categories
maybe developed in response to the specific needs of an area. As an example, a category labeled"hawksbill
turtle nesting area" was developed for the Manatee SDA (McGill, 1994). The general types of land use
permiBed in an SDA includes: agriculture, residential, commercial, tourism, forestry, wildlife reserve, and
environmental protection (McGi!l, !994).

The SDA programprovides much opportunity forbiodiversity conservation. The "reserve" zone stipulatesIlo
subdivision orclearing of vegetation. Traditionally, the SDA process has beenbased on the 'best use_of land
and so en-'ironmentalconcerns have been a factor guiding the plan development. The SDA plans provide
a good first guide to regulate land development. However, there are some obvious limitations: Essentially,
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theSDA program was only intended asa provisionalmeasure to provide some guide to the Land Subdivision
andUtilizationAuthority (LUA) in their screeningof applications forsubdivisions (Tillett, 1998). The substance
of SDAs is their control of sub-division density (McGill, 1994). SDAs were not intended to address the
comprehensive needs of planning. Moreover, they are not robust enough to withstand litigation, as the
intentionof the clause addressing SDA was not meant to carry so much weight (McGill, 1994).

Planning areas are defined by the local socio-economic condition; land ownership defines the actual
boundaries. SDAs are essentially physical plans,providingguidelines in the first instance to the LUA in their
decisions for subdivision approval. The second audience served by SDAs is the leasing process in the
Ministryof Natural Resources. These plans may be used to identify locations where leases may be issued
for different uses and the size limits ofthese leases. Together, these two processes provide the primary and
secondary avenue for SDA implementation (Tillett, 1998). However, it is expected that plan implementation
be supported by all the other relevant bodies including: Government departments and permitting agencies,
non-governmental organizations, business communityand developers,and the public and local community.
To date, SDAs have not had much success with implementationoutside of the LUA. This practice restricts
the use of SDAs for the guidance of subdivision only. While this was the main objective of the SDA program,
the resulting plans can be used to guide other development, even if only provisionally (Tillett, 1998). MoGill
(1994)states that the regulationof subdivision providesonly a small opportunity to regulate land use and that
together, the various permitting agencies have a more significant impact on land use. This lack of plan
compliance by the permitting agencies is the fundamental problem reducing the effectiveness of SDAs in
regulating land use (Tillett, 1998).

Ten SDAs have been declared so far (Annex 12), for which seven plans have been completed: Boom
LadyvilleHattieville, Cayo West, Manatee West, Manatee East, Monkey River, Mango Creek, and Corozal
East. Plans are in process for Belize District Northeast, Orange Walk East, and Corozal North. There are
plansto declare another SDA for the Belize River Valley area. Together, these SDAs provide a very good
coverageof the areas alongthecoast andareas farther inlandexperiencingdevelopment pressure. However,
a key gap exists for the vulnerable Stann Creek Valley area,which is surrounded by many ProtectedAreas
(Tillett, 1998). Additionally, areas that falls in the New River catchment represent areas of concern as these
were rated as the second "highest risk catchment" after the Belize River (Lee et, al., 1995).

Even though an EIA is expected to be completed for all leases of more than five hundred acres of National
Lands, all other agricultural projects fall under Schedule II which may require an EIA to be completed. The
majorityof these have been as a result of environmentalclearance being required under other procedures
of benefit to the developers eg. fiscal incentives, subdivision approval. Becauseof the Ministerial discretion
under most legislation, large projects passing through the Aliens Landholdin,qAct procedures, the Land
Utilization Authority procedures or National Lands leasing procedures, occasionally avoid contact with the
Department of the Environment (DOE) and the requirements for EIAs or checklists for assessment. There
is a likelihood that such projects could totafiy avoid the attention of the DOE until chance contact perhaps,
after complete development of the project (Ti_lett,1998).

Thereis no provision inany legislation to prevent any landowner converting naturalvegetation to agriculture
(or any ether use) in a piecemeal fashion over a periodof time to the detriment of thebiodiversity of the area.
There is thus a need for an all encompassing "planning" legislation, as found in more developed countries,
to require permission from a "planning authority" before any change in use of any land countrywide. The
introductionof zoning would alleviate the majority of the small-holder agricultural development from seeking
such planningpermission. The situation in relationto shiftingcultivation is morecomplex, especially in relation
to the various Reserves. A mechanism needs to be found to mitigate the impact of shifting cultivation,
especiallyon slopes and on mature forest (Briggs, 1998).

The enforcement of existing legislation and guidelines in relation to clearing of steep slopes and clearing
alongside streams and creeks would considerably reduce biodiversity loss. However, clarification of the
requirementsfor leaving vegetation alongside all streams, creeks,rivers, ponds andother open water etc. is
needed. The use of a standardized distance of 66 ft as a buffer zone appears arbitraryand places excessive
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limitation on areas with many small streams. There is provision for Ministerial discretion which is rarely
utilized, Consideration might be given to the introductionof restrictions on clearing land within a graduated
distance related to the size of the waterway. The introduction of penalties for non-compliance with such
guidelines or regulations should be considered. The existing mechanism for the Government of Belize to
claim compensation for damage due to willful act or gross negligence is cumbersome (Briggs, 1998).

Monitoringof tourism activities includes issuance of hotel licensesand collection of the hotel tax. Under the
hotel licensing legislation,hotelowners make applicationusuallycloseto completion of consfruction, following
an inspection and approval procedure the hotel is registered and a license to operate is issued. Under the
existing legislation, there is no requirementfor environmentalclearance of the project prior to constructionor
even after construction as a pre-requisite for registration and issuance of the license (Briggs, 198). In
practice, there is coordination between the Belize Tourist Board and Environment Department and
environmentalclearance is normally obtained before registration of a new hotel. However, this is frequently
after construction in the case of smaller rural hotels (Briggs, 1998).

The Housin.qand Town PlanninRAct
This Act is administered by the Ministry of Housing and Urban Development. It calls for the establishment
of the Central Housing and Planning Authority (CHPA) to carry out the duties of the Act. This is the most
comprehensive planning legislation for the country. As such it carries significant litigative powers. It
authorizes for thedevelopment of planningschemes(Tillett, 1998). "Schemes" may includehousing scheme,
re-development scheme, town planning scheme,or a regional scheme (McCalla, 1995). This Act provides
opportunities for environmental, cultural, archaeological and historical preservation.

Reconstructionand Development Corporation Act (RECONDEV)
Under the Ministry of Finance, this Act providesauthorityfor RECONDEVto plan and regulate development
for urban areas. The Act gives theCorporation the power to make By-laws to fulfill the provisions of the Act.
However, the power of RECONDEV has been focused primarily on Belmopan (Tillett, 1998).

5.2.4. Existing Policy Framework

Forest and Wildlife
In the Forestry Sector there have been policy guidelines as outlined by Hummel since 1922. Formal forest
policy wasfirstpublished in 1947,which placed moreemphasison the protectionof watersheds andmentions
conservationof wildlife. One notable omission from this policy was the creation cfa Forest Estate, although
at that time several Forest Reserves were in existence. This was replaced by the 1954 Forest Policywhich
emphasizedthe necessity to establish, preserve anddevelop theforest estate. This policy has been revised
and updated in 1994, but has not been formally adopted.

Coastal and Marine Resources
A draft Cayes Development Policyhas beendeveloped which seeks to guide development on Belize'scayes
with theobjective of minimizingdegradationto the environmentandmaintainingthe integrityof critical habitats.
Based on this Cayes Development policy are the Turneffe IslandsDevelopment Guidelines and the Belize
City Cayes DevelopmentGuidelines. Guidelinesfor Caye Caulker are also being developed (Jacobs, 1998).
The Belize Minerat Resources Policy and Marine Dredging Guidelines seek to address the environmental
issues related to mining and dredging. A Cruise Ship Policy and Environmental Compliance Guidelinesfor
cruise ships have been in ;effectfrom 1994 and a NationalOil Spill Contingency Plan has been designed.
Both of these seek to combat pollution of marine and coastal areas. However, these policies need to be
reviewed to better address biodiversity conservation (Ellis, 1998).

Several committees are involved in policy and decision making on matters affecting coastal and marine
resources./The Coastal Zone Technical Committee (CZTC) provides technical advice before decisions are
made by competent authOrities'r_egardingpermits and devel0pment concessions in coastal areas. The
CoastalZone Steering Committee (CZST) is a higher {evelCommitteewhich operates at the policy level. The
National Environmental Appraisal Committee (NEAC) conduct detailed analysis and screening for most
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development projects before environmental clearance is considered. The Fisheries Advisory Board (FAB)
provides advice to the Ministry of Agriculture and Fisheries on projects in the Fisheries Sector of national
interest. The Belize Barrier Reef Committee (BBRC) isthecentralbody which ensures that Belize's interests
are properly addressed under the Meso-American Reef initiative (Jacobs, 1998).

Agriculture
Since 1980 the Government'sagricultural policy has beenoutlined in four main documents of which the 1997
Draft Policy document is the most recent. In summary, the mission statement of the MAF&C is to enhance
food security, income generation and gainful employmerd whilst conserving and improving the natural
environment. Various progremmesandpolicy measuresare recommended,both macroeconomic andsector-
specific, including pricecontrols, import licensing, regulation and fiscal incentives and support services.

The Foodand Nutrition Security Policy and actionplan for Belize established in 1997 includes agricultureas
a major component. Neither policy makes mention of the impact on biodiversity or the environment nor
mentions any mitigating measuresto beundertaken indeveloping theAgriculture Sector in Belize. The policy
framework within which the agriculture sector operates includes sugar, citrus and banana Board and a
growers' associations, which addresses the Private Sector's interest in these industries (Briggs, 1998).

Land Use
There is no effective National Land Use Policy in place (Tillett, 1998). The closest to a national land use
policy is the five-year NationalDevelopment Strategy developed by the Ministryof Economic Development.
This strategy sets the framework for the development of programs and projectsto facilitate the development
of country and people (MED, 1996). Basically, this document sets a series of goals and objectives for the
various sectors: social, productive, financiar, physical infrastructure, government administration, and
environmental protection (MED, 1996). The strategy acts more as an informant to problems with a set of
associated actions for their so{ution (Tillett, 1998).

Tourism
Anew National Tourism Policy is being developed at the present time. The current Integrated Tourism Policy
and Strategy Statement published in 1989 is being updated. Monitoring of the tourism industry is the
responsibility of the Ministry of Tourism, either directly or through the Belize Tourist Board (Briggs, 1998).

5.2.5. International Conventions and Agreements

Belize is signatory or party to many international conventions and agreements, and is a member of many
regionalorganizations involved in the management and protection of biological resources (Annex 13).Those
that impact on biodiversity are listed below (Ellis, 1998; Jacobs, 1998):

(i) United Nations Law of the Sea Convention (LOSC) (ratified 13 August, 1983).
(ii) World Heritage Convention (ratified in 1990).
(iii) Convention on the International Trade in EndangeredSpecies of Wild Fauna and Flora (CITES)
(ratified 1976).
(iv) Convention on Biological Diversity (CBD) (ratified in December, 1993).
(v) Central American Biodiversity Convention.
(vi) Convention for the Conservation of Biodivedsty and the Protection of Priority Areas in Central
America.
(vii) Agreement on Cooperation betweenBelize and Mexico for the Protection and the improvement
of the Environment and the Conservation of Natural Resources in the Border Zone (signed 20
September, 1991).
(viii) Land-Based Sources of Pollution Protocol (LBSP).
(ix) United Nations Framework Convention on Climate Change (ratified September, 1994).
(x) Convention for the Prevention of Pollution from Ships (MARPOL 73/78) (ratified 12 May, 1995).
(xi) International Convention for the Regulationof Whaling (signed 1982).
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(xii) Agreement for the Implementationof the Provisionsof theUnited NationsConvention on the Law
of the Seaof 1982relatingto the ConservationandManagementof Straddling Fish StocksandHighly
Migratory Fish Stocks (signed 1995).
(xiii) Convention on the Prohibitionof the Development,ProductionandStockpiling of Bacteriological
(Biological) Toxins and their Destruction (signed 1980).
(xiv)) Western Central Atlantic Fisheries Commission (WECAFC) (1985).
(xv) LatinAmerican Organization for Fisheries Development (OLDEPESCA) (1997).

- (xvi) Convention for the Protection and Development of the Marine Environment of the Wider
Caribbean Region (The Cartagena Convention).
(xvii) The Convention on Wetlands of International Importance Especially as Waterfowl Habitats
(RAMSAR)(Signed 1971).

Belize's compliance with its commitments under the above mentionedconventions has been minimaldue to
the lackof appropriate enforcement mechanisms. Belize may soonbecome partyor signatory to thefollowing
conventions and agreements (Jacobs, 1998):

- Inter-AmericanTropical Tuna Commission (IA'Crc).
- International Dolphin Conservation Program (IDCP).
- International Commission for the Conservation of Atlantic Tunas (ICCAT).
- Inter-American Convention for the Conservation and Protectionof Marine Turtles.

ThroughBelize'sinvolvementin theregional CentralAmerican Commissionon Environmentand Development
(CCAD), several projects and initiatives have been developed including the Central American System of
Protected Areas (CCAP), the Mesoamerican Biological Corridors Project and the proposed Mesoamerican
Reef InitiativeProject (NBC, 1998).

Worthy of special mention, and inaddition to the CBD, under the United Nations World Heritage Convention
the Belize Barrier Reef System has been designated as a Wodd Heritage Site. The United Nations
Convention on the Law of the Sea (UNCLOS), MARPOL Convention and the SPAW Protocol provide
possibilitiesfor the creation of"SpecialAreas"and"ParticularlySensitive SeaAreas"which, while not offering
full ProtectedArea status, would enable international recognitionof the need for protection of Belize'scritical
coastal and marine habitats. CITES is also worthy of mention, as there is need for existing legislation to be
revised inorder for Belizeto fulfil its obligations under this Convention (NBC, 1998). There is a similarneed
for new and revised legislation for most of the Conventions and Agreements listed above (Jacobs, 1998).

5.3. Human and Institutional Capacity

5.3.1. Human Capacity

The term 'biodiversity' is a rather new term in Belize and there is no specific law thataddresses biodiversity,
therefore no one institution is charged with the responsibility of protecting biodiversity. Government, quasi-
government andnon-governmental institutions share responsibilitiesand legal mandates for developing and
protectingBelize's biological resources. The Private Sector has also been seen to be more proactive in the
protectionof natural resources. The institutionsinvolved in the management of Belize's biological resources
are the Fisheries Department and its Coastal Zone Management Unit, The Forest Department and its
Conservation Division, the Department of the Environment, the Office of Petroleum and Geology, the
Department of Hydrology, the Lands Department, the Agriculture Department, the Health Department, the
WaterandSewerageAuthority, the NationalMe{eorologyService, the BelizeAudubonSociety, Friendsof Five
Blues Lake and Programme for Belize (Jacobs, 1998).

Human capacitywithin Governmentformanagingbiological resources isvery limited. The ForestDepartment
in the Ministry of Natural Resoumes and the Environment,has a totalof nine (9) Forest Rangers, twenty-four
(24) Forest Guards, three (3) persons are involved in Forest Management and Research, two (2) in
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ConservationManagement, and twenty-seven (27) supportingpersonnel (Rosado, 1998). The present staff
level at the Forest Department is way below what is required. The Tropical Forestry Action Plan 1989
recommended a staff size twice that presently employed. The Forest Rangers and Forest Guards are
charged with the task of monitoring and enforcing the laws relating to the National Parks Systems Act, the
ForestAct and the Forest (Protection of Mangroves Regulations ). They are responsiblefor seventeen (17)
Forest Reserves, two (2) wildlife sanctuaries, one (1) Natural Monument, ten (10) National Parks, and four
(4) Nature Reserves. It is a monumental task given thatapproximately half of these reserves are more than
fifty thousand (50,000) acres in size. The present number of rangers and officers are way below what is
needed to carry out effective enforcement (Rosaclo,1998).

Archaeological Reserves are declared and managed by the Archaeology Department. The Archaeological
Commissioner heads this Department, and is assisted by archaeologists and other personnel, a total of
fourteenpersons at this time. Stafflimitation in this Department is characterized by gaps in the availability of
technically trained staff (Rosado, 1998).

The LUA, also within the Ministry of Natural Resourcesand the Environment, is lacking of personnel in the
environmentalprofession. Presently, the people who sits on the LUA includes: the Lands Commissioner,
ChiefForest Officer, MNRPhysical Planner,Assistant Secretaryof the Ministryof Natural Resources, Ministry
of Works Chief Engineer, Chief Agricultural Officer, and a member from the Private Sector. Inputs from the
environmental bodies is entirely informal and discretionary. The Physical Planning Unit, also under this
Ministry,has assumed theresponsibility for planning in ruralareas through the implementationof theSpecial
Development Area (SDA) program. However, the level of human resources available severely limits its
effectiveness. There is only one full-time trained planner on staff and the responsibility of the personnel
extends beyond the SDA program (Tillett, 1998).

Of major importance and also under the Ministryof NaturalResources is the Land Information Centre (LIC).
The existing capacity of the LIC does not reflect its massivemandate. Thereare gross shortages of staffand
key training needs, particularly in the area of spatial analysis techniques (Fairweather, pers. comm.). In
particular, the CEDS component is suffering from a lack of dedicated expertise in fields of environmental
information management and system administration for the network. The role of the LIC in planning and
monitoringof environmental resources hasmostly beenreactionary, i.e., respondingto requestfor information
for site specific applications, due to insufficient human capacity to take on these additional duties (Tillett,
1998).

The enforcement of the Fisheries Act pertaining to Marine Reserves is carried out by seven (7) Rangers
employed by the Fisheries Department. Four are stationed at Hol Chart Marine Reserve, two (2) at the
Bacalar Chico Marine Reserve and National Park, and one (1) at Clovers Reef Marine Reserve (Jacobs,
1998). The Management of the Half Moon Caye National Monument is conducted by the Belize Audubon
Society, which has one (1) ranger employed. Of the eight Marine Protected Areas, four have on -site
enforcement. An additionaleight (8) officers are engaged in the enforcement of the Fisheries Regulations to
ensure compliance with size restrictions, closed seasons, and gear restrictions. The extent of marine area
to be monitored is way too big for only eight persons to patrol. Present patrolling and enforcement activities
to address the provisions of the Fisheries Act are non-representative and ineffective (Jacobs, 1998).

The human resources dedicated to the EIA procedureat the DOE do not reflect the importance of such an
instrument for biodiversity management. The NEAC provides much technical expertise to the process, but
its efforts are focused on the preparation of guidelines for EIA preparation, procedureand decision-making.
The crucial task of compliance monitoring is left solely to the DOE. The DOE does not have the manpower
or the technologies necessary for effective compliance monitoring. Until such capabilities are established
within the DOE, the EIA process will serve only as an informationtool (Tillett, 1998).

The limited human resources of the Housing and Planning Department cannot match the massive
responsibilityand planning needs in the country. Presently there are only two planners plus one trainee
planner. Inthe spirit of efficiency and limitationsinhuman resources, the CHPA hasdecentralized thepowers
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for plan implementation and planning approval for several areas: Dangriga, Corozal, Ambergris Caye and St.
George's Caye. Currently, the CHPA only accepts planning applications for Belize City and Vista Del Mar.
This situation, while good in concept, has experienced much practical implementation problems. Primary in
this are the issues of accountability and local technical expertise. Similarly, the Coastal Zone Management

, Preject which will eventually be converted into the Coastal Management Authority/Institute, currently has only
one planner on staff and training is required in Marine Studies and Coastal Zone Planning (Tillett, 1998).

Several non-governmental organizations ara involved in some way or another with biodiversity conservation.
The Belize Audubon Society (BAS) presently manages six Protected Areas under a formal agreement with
the Ministry of Natural Resoumes (Rosado, 1998). The present staff level is 29 including 22 field staff

allocated to the six areas being managed, the balance being at headquarters in Belize City. BAS is not
contemplating assuming new areas to manage; in fact, only recently it shed responsibility for Shipstern
r Reserve. Programme for Belize (PFB) manages the Rio Bravo Conservation and Management Area
(RBCMA) of some 98,282 ha in northwest Belize. The PFB has a staff of 34, of which 24 are based at the
RBCMA. There are an additional 20 persons which are involved in projects and are not full time. The Belize
Zoo and Tropical Education Center (BZOO/TEC)conducts in-situ conservation activities and has a staff of 26.
The Friends of Five Blues a community based organization manages the Five Blues Lake National Park, but
it is barely functional at the moment with one volunteer staff. Other areas included under private management
include Shipstern Reserve, Slate Creek Preserve and Monkey Bay Wildlife Sanctuary. The Terranova
initiative which was spearheaded by BATH, is now being considered for co-management between the Ministry
of Natural Resources and the Environment and Belize Enterprise for Sustainable Technology (B EST). At least
eight other non-governmental organizations (Annex 14) are associated with the conservation of medicinal
plants and are described in Section 5.3.2. Skilled and unskilled human resources available in these
organizations are in excess of 75, but these personnel are not all dedicated the conservation and use of
medicinal plants (O'Brien, 1998).

Very few institutions can boast of enough and well trained staff, aggravating the difficulties of enforcement and
sustainable development. For example, the Department of the Environment, one of the major players in
ensuring habitat integrity, has only five technical persons. The Fisheries Department, which is responsible
for managing thethird highest foreign exchange earner, is seriously under-budgeted with a technical staff of
only sever_peop!e. The Coastal Zone Management Project (CZMP) has provided both short-term and
University Degree training to personnel of the Fisheries Department, the Department of the Environment and
the Forest Department (Jacobs, 1998). The Agriculture Department is unable to conduct effective extension
services to farmers due to limited numbers of field staff, as well as reduced numbers of trained staff. Training
needs are very much the same for most agencies (Government, non-government, Academia) directly involved
in natural resource management in Belize. Much more staff recruitment and training are needed before
commitments under the CBD can be properly addressed. In an effort to contribute to these training needs,

the University College of Belize has recently launched a new course in Natural Resources Management at
the Associate's Degree level (Jacobs, 1998).

5.3.2. Institutional Capacity (Financial and Infrastructural Support)

The Land Information Center (LIC) is the largest established institution in Belize for the management of GIS
related data to guide land management. It is recognized as the national focal point for matters relating to

: spatial data. Itwas established in 1992 under the Ministry of Natural Resources. The LIC operates primarily
on UNIX based platform with the ORACLE relational database management system linked to Arc/Info GIS.
There are other packages such as archive, ERDAS and IDRISI. The LIC's key aim is to guide all aspects of

, , land allocation in Belize (Fairweather, 1993). It is intended to form the central repository for land-related
information and to assists in physical planning, environmental management, and improvement in land
administration in the Lands and Surveys Department. The LIC has three components:

1. The Land information System (LIS),implemented since 1996 under a USAID funded project, is to manage
and regulate the land allocation process through the automation and improvement of the existing legal and
fiscal aspects of land administration in the Lands and Surveys Department.
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