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SUMMARY 

I Conservation efforts in Belize ha~e been oriented towards tiny wildlife sanctuaries 
for bird-watching on the mainland and protecting seabird rookeries on small 
mangrove islands. Half-Moon Caye National Monument protects one of the few truc 
coral atolls in the Western Caribbean. Although representative forest ecosystems are 
not protected, the low population pressure and the emphasis on pine exploitation do 
not yet pose serious threats to the broad-leaved forests. 
2 In 12 years, Costa Rica has developed a model system of twenty-two functional 
national parks and equivalent reserves. Though close to its goal of protectin 10% of 
the country, the Costa Rican National Park Service is having difficulty consotidating 
the national parks system due to numerous private land-holdings (23% of the parks 
area) and the very serious national economic problems. Costa Rica's part of the 
Friendship international Park (L-a Amistad) has recently been declared a biosphere 
reserve by UNESCO. 
3 El Salvador's few conservation units have been seriously degraded by population 
pressures and the current civil war. Montecristo National Park contains the only 
significant forest remaining in the country, but the park sufl'ercd from uncontrolled 
logging and slash and hurn agriculture Ing before this civil war. 
4 Guatemala has established sixteen national parks since 1955, but only foul meet 
the recommended international criteria. The Tikal World Heritage Site is the most 
significant conscrvation unit in Guatemala: moit of the other conservation units are 
non-functional 'paper parks' (e.g. Rio l)ulce) or too small to effectively protect critical 
habitats or populations (e.g. Quetzal biotope). Terrorism and civil warfare have 
greatly reduced the government presence in conservation units. Guateniala'sconserva­
tion efforts continue to suffer from the assassination of Mario Dary, the -'untry's 
leading conservationist. 
5 In the past few years Honduras has made impressive progress in conservation, 
highlighted by establishment of the Rio l'lltano Biosphere Re -erve. Rio Platano is the 
most significant conservation unit in northern Central America, particularly because 
of its pristine nature and large size. 
6 After the 1979 revolution, Nicaragua's new government created a National Park 
Service (SPN) to administer the two existing national parks. SPN is actively evaluating 
:hirty-five wildlands for conservation potential and designation as conservation units. 
7 Panama's national parks and equivalent reserves cover nearly 12% of the country;
however, most of the conservation units aie merely, 'paper parks'. The remote Darien 
World Heritage Site remains intact because of its ii.accessibility, but construction of 
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424 Wildlands conservation in CentralAmerica 

the Pan-American Highway to the Colombian border would seriously threaten the 
integrity of an area that might be the most biologically rich in the world. 

INTRODUCTION 

Central America has served as a great mixing ground for the floras and faunas of North 
and South America. Tracks of puma and jaguar overlap in Honduras' Rio Plbtano 
biosphere reserve. Northern hemisphere conifers (pines, firs, spruces and cedars)
extend as far south as Lake Nicaragua, but oaks dominate the high-elevation
Talamanca forests of Costa Rica and Panama. Paramo-low, shrubby vegetation
above tree-line that dominates the northern Andes-has its northernmost extension on 
Costa Rica's hip--st peak. 

Central American forests are the habitats of a great diversity of tropical birds,
mammals, herps and invertebrates (Moser 1975). Many so-called North American 
migratory birds spend more time in these tropical forests than in their brief northern 
summer habitat. Recent studies indicate that a surprising number of local bird species
migrate altitudinally. Yet Central America's forests are being cut at a combined rate of 

-not less than 300000 ha year I (Table 1). Except for sparsely populated Belize, the 
other six countries have less than 45", of their land still in natural forests (MacFarland
& Morales 1981). With human population growth averaging 3.0% for the region,
Central America's population will nearly double by the year 2000. The inexorable 
advance of thc agricultural frontier into the shrinking forests leaves little time-cer­
tainly no more than this decade--to establish protected conservation units. The 
current political strife in nor'.tern Central America and the severe economic problems
buffeting the reg-ion make it difficult for government agencies responsible for national 
parks and equivalent reser%,es to protect the existing parks. Flow will they be able to 
add new conservation units and to consolidate the national conservation system?

This paper offers a country-by-country overview of the status of national parks a.,d
equivalent reserves. The latter include biological reserves, wildlife refugia, biosphere 
reserves, as well as those multiple-use areas, world heritage sites and natural 

TALE I. Fealures of Central American countries 

1978 minimum Protected Number of 
Population Remaining rate of area* conservation 

Area* 1977-78 wildlands* deforestation* (%) units 
Belize 22975 140000 19500 50 0.36 (0.002) 2
Costa Rica 51 000 2044 300 16 000 600 4327 (8.48) 22
 
El Salavador 21 156 4310000 200 
 30 (014) 2 
Guatemala 108889 6531 000 32 000 750 988 (0.91 6
Honduras 112088 2954 000 44000 60J0 4410 (3.93) 5
Nicaragua 14Mf100 2346000 66000 400 173 (0.12) 2
Panama 77082 1798 000 26 (00 500 8609 (11.8) 7 
Total 541 190 17423300 203700 18 537 (3.43) 

Area in km2. 
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monuments that protect significant natural ecosyste-ms. Comments on biological and 
ecological aspects are kept to a bare minimum in this paper; however, pertinent 
literature references are included. The listing of national parks and equivalent reserves 
(Table 2 and Fig. 1) follows. where possible, the numeration of IUCN (1981). 

REGIONAL SYNTHESIS 

Central America's forty-six national parks and equivalent reserves cover 18 537 km2, 
or about 3-5'. of the region. About three-quarters of these conservation units have 
been established since 1970. Except in Belize, each country's early efforts focused on 
national parks. Only in the past few years have some countries established other types 
of conservation units, such as biological reserves, wildlife refugia and natural 
monuments. The early predilection for national parks is understandable and even 
justifiable, given the strong international recognition associated with national park 
status. If park consolidation and effective protection are achieved, a protected area can 
be reclassified to a more appropriate type of conservation unit. 

In general terms, each country has an adequate legal base for conservation. Most 
conservation units have been established by presidential decree, thus they can be 
abrogated by another decree or simply ignored by the next president. Nevertheless, 
presidential interest in conservation can produce marvellous results, as shown by 
Costa Rica's impressive advances in conservation during the administrations of Daniel 
Oduber (1974--78) and Rodrigo Carazo (1978-82). Costa Rican law stipulates that a 
conservation unit established by presidential decree can only be changed by a two 
thirds vole of the Legislative Assembly. 

Consolidation of conservation units is the most serious problern- facing Central 
America's national parks and equivalent reserves. It is easy to promulgate a 
presidential decree, but it is much more difficult to implement the decree establishing a 
conservation unit. Consolidation means that boundaries must be established and 
maintained on thc ground: privately-owned land should be expropriated; non­
indigenous occupants need to be moved to new lands cutside the unit: the biota must 
be protected from hunters and poachers; the area should be zoned for use; and a 
management plan developed. Failure to consolidate a conservation unit not only 
permits the destruction of biota and natural resources that were supposed to be 
protected. but it has tht: more insidious effect of inculcating disrespect for conserva­
tion. The all-too-common occurrence of 'paper parks' in Latin America, where a 
declared park is occupied by hundreds of squatters practising slash-and-burn 
agriculture, makes it nearly impossible to consolidate such parks. Ineffective 

government efforts to 4,void 'paper parks' pose serious threats for other conservation 
units that may be still intact due to inaccessibility. 

The inclusion of privately-owneu lands within the boundaries of a conservation 
unit presents another obstacle to consolidation, largely because of governmciit 
disinterest (e.g. El Salvador's Montecristo) or difficuilt economic conditions. The Costa 
Rican tradition of private land ownership is reflected in the estimate that 23% of the 
country's protected wildlands is still in private hands. As money became available, the 
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TAmI.Ir 2. Najional Parks and equi,:,lcnt reseres in Ccntral America 

Conservation unit Biogeographic''car of creation Area ha) Elevations (fl province Ecological life zones* 

I) Oiuanacaste Park Wildlife Sanctuary I975 21 5o S.01.01t2)1 lalf-Moon Cae Natiil Monument Sm
1928 78 IS 0 2 8.01101 Sm

Co,.ia RICa1 
l) Chit ip" National Park 1975 43700 1220 3519 8.1 b.042) Coico.ikdo Nataionl P.ark TI-Nr.TMr.TSAr975 41 461t) 70 . 16 .40(3)l:r.mitho Luirillo Naional Park Tw,TPw. TPr197S 32 000 500 -200 8.16.04 TPwTPrTLMr.TMr(41 ortivutict o National Park 1970 IS 947 0-204 8.16.0405) Rincon dc li \'rcja Nalional Park Tw
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1071 ':0
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91 Vo!can Poji N.tional Park 1971 

t 638 8.16.04 -r.Tw400o 100 270,',8 S.16.()4 TLNIw.TLMr.TMw,.T Mr(I0) Ila de Coco National Park 
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1978 32,00 0 634 8.43.13
(I o I lrw.crc TPr1972 31iil 12I00I870 N.16.04 TIvw.TFr.TLN1wTLN1r(12) \'olcan Ir-.'u National Park Z1955 2400 2900 3432 8.16.A4 TN ,TMr(13) (Xihuiia Niional Park 19741-1)Ca,, 17110 0 10 S.16.04lB!nco -Stict N.iftirc llc'.crve Tnt1I63 1172 (}355 .16.014(I5M.anuIel Antonio National Park Tin1972 6(10 0- 1001 8. 16.0-(16) La sc:l'Biological Station Tw1953 1362 35-200 8.16.04 Tw.TPw(I " Ila,; ".de Gua.ibo, Ncgrito . Pjaros. Biological Reserves 1973 12 0-100 8.16.04(IS) Fl.irra I londa National Park Td1974 2295 20-575 8.1 6.04(19) RaltIcl Lucts Rodriguez Wildlife Refuge (Palo Verde) Td
1978 7523 3-230 S.16. 04 Td(201 Palo Verde National Park 1980 2440(21) La Ami,;t.iad 3-200 8.16.o4 Tdlntcrnation.iI Park 1982 211602 200-3549(22) Tipanti \Vild!if, Refutge 520o 

8. 16.(4 Tw.TPw.TPr.TLiwTLNirTirTSAr 
1982 S.16A4 TPr 

FI S.il idor
(I) .iontecristo National Park 1979 1990 1600-2418 8.16.04(2) Laguna Jocotal Wildlife Refuge 1978 SLMw

1000 100 8.16.14 Sm
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TABLE 2 (coi.) 
BiogeographicConscrvation unit Year ol'crealion Area (ha l-leva Iions (in) province Ecological lil'c20ne5
 

Guatlmala
 
(I) Tikal World Heritage Site 1955,79 57600 200-250 8.01.01 Sn.Sw
(2) Rio Dulce National Park 1955 24 200 0 1267 8.01.01 Sm.SLMw
(3) Lago Atillin National Park 1955 13 000 1562 8.21.04 SLMm(4) Volein Pacaya Natural Monument 1963 2000 1300-2600 8.21.04 SLMw
(5) Quetzal Conservation Biotope 1977 IOl 1580-2348 8.21.04 SLNw 
(6) El Rosario National Park 1980 1030 8.01.01 

Honduras 
(I) La Ti ,ra National Park 1980 7571 1360-2290 8.21.04 Sm.SLM m
(2) Rio Pl';:;umo Biosphere Reserve 1980 350000 0-1326 8.16.04 Sm.Sw%.SLMv
(3) Lago de Yojoa Multiple Use Area !971 34628 600-2744 8.21.04 SwSLMw.SMw
(4) Cusuco National Park 1959/80 15000 0-2270 8.21.04 Sm.Sw.SLMw
(5) Bay Islands National Park 1960,80 33800 0-413 8.16.04 Sm 

Nicaragua
(1)Volcm Masava National Park 1979 5500 100-635 8.16.04 TPmi 
(2) Saslaya National Park 1971 11800 200-1650 8.16.04 Sw.SLMw > 

PanamanX 
(I) Altos de Campana National Park 1977 4816 250-!034 8.02.01 Tm.TPw -4
(2) Volc/in Bart .i4ationalPark 1976 14322 1544-3475 8.16.04 TLMw.TLMr.TMw.TMr 0(3) Portobc:, National Park 1976 17364 0-979 8.02.01 Tw,.TPr z
(4) l)arin World I 1critage 7-", 1981 597 t)00 0-1500 8.02.01 Tm.Tw.TPw.TPr.TLMr 
(5) So brania National Pail 1979 22000 20-200 8.02.01 Tni.Tw.TPw
(6) BLarro Colorado Natural ,. ,t 1923 79 540o 26-171 8.02.01 Tm(7) La Amistad International Park Proposed 2)0 0t)0 200-3550 8.16.04 Tw.TPw.TPrTLMr.TMr
 

*Ecological life zones: Td=Tropical dry. Tn=Tropical moist. Tw=Tropical 
 swet: TPm = Tropical Premontane moist. TPw=Tropical Premontane wet.TPr = Tropical Premontane rain: TLM w= Tropical Lower Montane wet. TLM%r T= Tropical Montane wet. TM r = Tropical MontaneTropical Lower Nontane rain: TM w = 
rain: TSAr = Tropical Subalpine rain; Sm = Subtropical moist, Sw = Subtropical wet: SLMm = Subtropical Lower Montane moist. SLMw = Subtropical Loscr Montane 
wet: SIlw=Subtropical Montane we. 
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429 G. S. HARTSHORN 

SPN purchased key parcels, but the current economic debacle has seriously slowed the 
consolidation programme. In two recent cases, La .- mistad and the Braulio Carrillo-
La Selva corridor, the government has tried to avoid expropriation by segregating 
privately-held lands into a Protection Zone, where changes in current land use are 
prohibited. 

The lack of ecological and cadaster surveys prior to legal establishment of a 
conservation unit has also hindered the consolidation process. Office-drawn boun­
daries often include operational farms. yet omit critical habitats or unique ecosystems. 
On an independent evaluation of Costa Rica's national parks and equivalent reserves, 
boundary modifications were recommended for two-thirds of the conservation units 
(CCT 1982). La Amistad International Park is the first case in Central America where 
ecological and cadaster field studies preceded legal establishment of a conservation 
unit. 

Other than in Costa Rica, the sparse information available on established 
conservation units makes it difficult to assess their representativeness. The biogeo­
graphic provinces (see Table 2) used by IUCN are ecologically meaningless in Central 
America. For example, flora and fauna species overlap is probably less than 10% 
between Honduras' Rio Plhtano biosphere reserve and Costa Rica's Chirrip6 or 
Corcovado national parks, yet they occur in the same biogeographic provirce 
according to the IJCN classification system. 

Estimates of major ecological life zones represented in each conservation unit 
(Table 2) suggest that subhumid and humid life zones are poorly represented in 
protected areas of Central America. This is not surprising since these humidity 
provinces are preferred for agriculture and human inhabitation, with a long history of 
natural resources degradation. The subhumid Pacific lovlands of Central America 
have very few conservation units due to the g1:neral absence of forests. Similarly, the 
dry highlands of northern Central America have few functional conservation units 
because of centuries of human use. 

Private organizations have played critical roles in helping Central American 
countries establish and consolidate conservation units. Most obvious is the financial 
support of international or foreign conservation groups to government conservation 
agencies, as well as to private biological reserves. Although space does not permit the 
long listing of all the private donor organizations, they deserve much credit for 
donations that, more often than not, made the critical difference in the successful 
consolidation of several conservation units. 

Worldwide concern about tropical deforestation has prompted amuch more active 
participation of USAID in Central American conservation. AID's Central American 
portfolio includes grants to the Costa Rican Association for the Conservation of 
Nature (ASCONA), a loan to the Panama government to rehabilitate the Panama 
Canal watersheds, a loan to the Costa Rican govrrriment for conservation of natural 
resources, and country environmental profiles. iihe U.S. Nature Conservancy is 
helping the private Costa Rican National Parks Foundation raise funds for land 
acquisition (Barnard 1982). RARE (Rare Animal Relief Effort) is supporting a 
conservation education programme in eleven primary schools in Costa Rica, that 
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complements ASCONA's public education efforts. CATIE's program in wildlands 
conservation is partially supported by the Rockefeller Brothers' Fund. 

In the face of burgeoning populations and rampant deforestation, precious little 
time remains to add new conservation units or to consolidate existing national systems. 
Ecological evaluations of existing and potential units, such as has been completed in 
Costa Rica and is in progress in Nicaragua. are urgently needed in Panama, Honduras 
and Guatemala. The convulsive political situation and horrendous economic problems 
of most of the countries make it extremely difficult to maintain the conservation status 
quo. Even though responsible government institutions need strengthening and 
national conservation systems should be expanded and consolidated, the Central 
American governments simply lack the resouices to accomplish their conservation 
goals. This is truly a critical decade for conservation in Central America. Yet in times 
of crises, the importance of education is often forgotten. Public education is crucial to 
the growth of environmental awareness and support for conservation. Without 
support of the general public, few national parks and equivalent reserves of Central 
America will survive into the twenty-first century. 

STATUS OF CENTRAL AMERICAN NATIONAL PARKS
 
AND EQUIVALENT RESERVES
 

Beli:e 

The British administration created several small Crow n Reserves and entrusted the 
administration of these bird sanctuaries to the Belize Audubon Society. The oldest, 
Half-Moon Caye Wildlife Sanctuary, was set aside in 1928. Seven Crown Reserves are 
tiny mangrove islands less than 2 ha in size and not described in the listing of national 
parks and equivalent reserves. The mangrove islands serve as rookeries for roseate 
spoonbills (.Ajuia ajaja),wood storks (iMvcteria aniericana). great egrets (LEgrf tiaalba), 
cormorants (Phalacrocorax oli'aceus), boat-billed herons (Cochlearius cochlearius), 
anhingas (.4nhinga anhin,,a), cattle egrets (Buhulcus ihis). hite ibis (Eudocilnus albus), 
reddish egret (Dichrona,avsa rufescens), tri-colored herons (1'ydranassa tricolor), 
brown boobies (Sita leucogaster),white-cro%%ned pigeons (Columba leucocephala) and 
magnificent frigatehirds (1-regtta tnagnificens). 

The colonial government created ten Forest Reserves totalling about 420 000 ha 
(18", of the country): however, they are considered reserves primarily for timber 
exploitation. Protection efforts focus on control and prevention of fires in the pinle 
forests. 

(I ) Guanacawte Park Wildlif, Sanctuary 

The dominant feature of this park is a huge guanacuste tree (Enterolobium 
cyvclocarputn). The 21 ha bird sanctuary was decreed in 1975 with tenure assigned by a 
conditional free grant to the Belize Audubon Society. The sanctuary is fenced and is 
used principally for bird watching. 
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(2) Half-Moon CaYe NationalAfonutnenl 

Half-Moon Caye bird sanctuary was converted to a National Monument in 1982 by
the newly independent Belizean government. It is a 15 ha coral sand cave at the
south-eastern end of Lighthouse Reef, one of the few true coral atolls in the Caribbean
Sea. 1 he western half of the island is a thriving rookery for tile white phase of the
red-footed booby (Sula sula) as well as for the magnificent frigatebird. Despite clear
legal status as a wildlife sanctuary, Half-Moon Caye and the smaller island rookeries
suffer from nest raiding by local fishermen for eggs and young birds. The Belize
Fisheries Department is administratively responsible for Half-Moon Caye National 
Monument. 

Costa Rica 
Since the establishment of the National Park Service (SPN) in 1970, Costa Rica has
made truly remarkable progress in conservation. Twenty-two national parks and
equivalent reserves cover 8.470';of the country, one of the highest percentages of any
country in the world. In contrast to many Latin American countries, Costa Rica's
national parks and equivalent reserves are functional conservation units; each has
on-site administrative and guard personnel. Management plans exist for most of the
conservation units. SPN is responsible for all national parks and public biological
reserxes and through an intraministerial agreement with the Forest Service, the SPN 
administers two protection zones contiguous to national parks.

Twvo wildlife refuges, Palo Verde and Tapanti, are administered by tile Wildlife 
Department (DVS). Two well-known private biological reserves are important 
components of the conservation system: Monteverde Cloud Forest Reserve is owned 
by the Tropical Science Center and the La Selva Biological Station is owned by the 
Organization for Tropical Studies. 

Many of Costa Rica's conservation units are described and beautifully illustrated 
in the books by the first SPN director (Boza 1978; Boza & Mendoza 1981).
Considerable ecological on biotainformation the of Santa Rosa, Palo Verde,
Corcovado, La Selva and Monteverde also exists (Janzen 1983). 

(1)Chirrip6j National Park 

The highest peak in Costa Rica. several lakes of glacial origin and extensive paramo
vegetation are the principal features of this national park in the central Cordillera de
Talamanca. The Chirrip6 paramo is the northernmost occurrence of the high-altitude,
shrubby vegetation that dominates the northern Andes. A fire set by visitors in March
1976. burned about 90'",, of the paramo. Post-fire recovery is being documented by a 
team of ecologists from the National University (UNA). 

(2) Corco'ado National Park 

Many visitors consider Corcovado to be the gemstone of Costa Rica's system of
national parks and equivalent reserves. Corcovado's lowland wet forests are the most 
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spectacular I have seen in the tropics. The park includes entire watersheds of several 
rivers that flow onto the 10000 ha Corcovado plain before interrupting the 19 km of 
pristine beach. Endangered large mammals such as white-lipped peccary, giant 
anteater, tapir and jaguar are well-represented in Corcovado. SPN .s having 
considerable difficulty controlling the activities of independent gold miners in the 
rugged interior of the park. 

(3) Braulio Carrillo National Park 

This major national park is partly a consequence of a proposed highway through the 
rugged Cordillera Volcinica Central. Conservation opposition to construction of the 
San Jos&-Gupiles highway played a major role in the establishment of Braulio 
Carrillo National Park. Extending from the peak of Volchin Barba (2900 m) down to 
500 m on the Caribbean slope, Braulio Carrillo offers an exceptional altitudinal 
transect through three superhumid (potential evapotranspiration ratio <0.25) 
ecological life zones. 

Dr G. Stiles ofthe University ofCosta Rica has found that a substantial proportion 
of the bird species in Braulio Carrillo are altitudinal migrants that spend part of the 
year in the Sarapiqui lowlands. To protect lowland habitat for altitudinal migratory 
species from Braulin ('Carrillo and to provide a forest corridor bIt.. :n the park .­nd La 
Selva (see (16) below) the government decreed a 6000 ha protection zone to be 
administered by the SPN. The narrow protection zone (2--5 km wide) may be a 
minimum forest corridor between Braulio Carrillo and La Selva, but it is probably too 
small to support the numerous altitudinal migrants from Braulio Carrillo that require 
lowland forest for part of their yearly cycle. 

With financial assistance from USAID, the SPN is actively preparing management 
plans and interpretative programs to capitalize on the considerable traffic expected on 
the San Jos -Gufpiles highway. Uncontrolled construction of the highway right-of­
way has devastated slope forests and dumped thousands of tons of sediments into two 
major rivers. But the most serious problem for Braulio Carrillo is a substantial number 
of private holdings within the park that the SPN lacks funds to purchase. 

(4) Tortuguero National Park 

Isolated low hills, extensive swamp forests, coastal lagoons and a long stretch of sandy 
beach comprise this extremely wet national park that is world-famous as the primary 
nesting area of the endangered green turtle (Chelonia midas). Three decades of 
research by Dr Archie Carr and collaborators at Tortugucro have generated much 
greater understanding of sea turtle biology (see Carr 1976), as well as providing the 
impetus for establishment of Tortuguero National Park. In spite of legal protection 
and guards, turtle hunting, both on-shore and just off-shore, and egg-collecting are still 
problems ;n the park. 

(5) Rinc'n do la Vieja National Park 

The relatively low, isolated volcanic massif of Rinc6n de laVieja in the Cordillera de 
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Guanacaste is the principal park feature. The park also has critical watershed 
functions, with thirty-two rivers and sixteen intermittent streams originating in the 
park. The Pacific slope drainages form the headwaters of the Rio Tempisque, the 
principal river of the monsoonally dry Guanacaste lo"wlands. 

(6) Santa Rosa National Park 

Not only is Santa Rosa the most important historic site in the country, but it is the 
largest conservation unit in the seasonally dry lowklands of northwestern Costa Rica. 
Santa Rosa includes the recent 11 600 ha Murcielago addition; however, the two are 
separated by 13000 ha of private land. These intervening lands have been recom­
mended for inclusion in Santa Rose National Park (CCT 1982) and consolidation of all 
three blocks into one conservation unit isa top priority of the newly-formed National 
Parks Foundation. 

Nancite beach isone of the principal nesting sites of the Pacific ridley sea turtle 
(Lepidochelys olivacea). Uncontrollable fires sweeping through dry. rank grasses are 
the major problem confronting Santa Rosa National Park. 

(7) Hitoi-Cerere Biological Reserve 

This little-known biological reserve is nestled in the rugged Caribbean foothills of the 
Cordillera de Talamanca. It isbordered on three sides hy the Estrella, Talamanca and 
Telire Indian Reserves. 

(8) CararaBiological Reserve 

When the government expropriated the vast Hacienda Coyolar for agricultural 
colonization, the extensive forests were segregated to form the Carara Biological 
Reserve. It is the only large block of primary forest remaining on the lower slopes of the 
central Pacific region. The area isvery rich biologically because it is in a transitional 
region between the southern perhumid life zones and northern subhumid life zones. 
Excellent accessibility from the Coastal Highwkay suggests reclassification to national 
park status (CCT 1982). Easy access to most of the reserve borders during the dry 
season facilitates illegal hunting. the principal problem affecting Carara wildlife. 

(9) 1"oh'l Pods National Park 

This active volcano in the Cordillera Volcinica Central just north-west of the capital, 
San Josh, is the most visited of Costa Rica's national parks. A recent government loan 
from the Central American Bank for Economic Integration (BCIE) funded major 
improvements in tourist facilities, including visitors* centre, restaurant and a paved 
highway. 

(10) Isla (le Coco National Park 

This oceanic island lies about 500 km south-west of the Costa Rican mainland. In 
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contrast to the Galapagos Islands, Coco isextremely wet, with annual rainfall ofabout 
7000 mm. The Coco Island finch (Psnaroloxias inornata) isclosely related to the famed 
Darwin's finches of the Galapagos. Sizeable feral populations of domestic pigs and cats 
are the principal problem on Coco Island. 

(11) Montecerde. Cloud Forest Reserve 

Straddling the low Cordillera de Tilarin in north-central Costa Rica, the Monteverde 
Reserve is an exceptional cloud forest laden with epiphytes and mosses. Monteverde 
has good populations of the resplendent quetzal and the endemic golden toad (Bufo 
periglenes); legitimately-identified feathers have been found of the oilbird (Steatornis 
caripensis). The private Monteverde Cloud Forest Reserve is owned and administered 
by the Tropical Science Center, a Costa Rican association involved in the conservation 
and rational use of natural resources in the tropics. 

(I-) Volk-dn Irazti National Park 

The oldec t of Costa Rica's national parks and equivalent reserves, Irazti functions 
exclusivc!y as a tourist attraction. Volcanic eruptions in 1963-65 destroyed the 
vegetation near the summit and most of the rest of the park is used for agriculture or 
pasture. Because of the tourist attraction and the absence of significant natural 
ecosystems in,the park, it has been proposed (CCT 1982) that Irazf National Park be 
joined with the nearby Ricardo Jim6nez Oreamuno Recreational Area (Prusia) in a 
National Recreational Area. 

(13) Cahuita National Park 

This small park on the Caribbean coast includes I100 ha of degraded terrestrial 
habitats and 600 ha of sea to protect Costa Rica's only coral reef that is about 6.5 km 
long and 300 m offshore. Unfortunately, the coral reef has deteriorated badly and 
shows considerable mortality, apparently caused by sedimentation. Because of its 
smallness and popularity with tourists, Cahuita should be re-classified to a National 
Recreation Area (CCT 1982). 

(14) Caho Blanco Strict Nature Reserve 

The Cabo Blanco Reserve at the tip ofthe Nicoya peninsula was established in 1963 as 
a private reserve by Olof Wessberg. The nearby island of Cab- Blanco is a major 
rookery for frigatebirds and pelicans. Cabo Blanco is now administered by the SPN as 
a biological reserve. 

(15) Manuel Antonio National Park 

Manuel Antonio is the smallest of Costa Rica's national parks, but includes some of 

U"I
 



435 G. S. HARTSHfORN 

the more beautiful Pacific beaches. It is very popular for recreation and tourism. hence 
status as a National Recreation Area would be more appropriate (CCT 1982).
Pollution from nearby houses and the town of Quepos and sedimentation are affecting 
the marine component of the park. 

(16) La Se/va Biological Station 

La Selva was owned bv Dr L. R. Hloldridge from 1953 to 1968 when lie sold it to the 
Organization for Tropical Studies lOTS). Nearly three decades of research activities 
have made La Selva a renowned site. The U.S. National Research Council 
recommended La Selva as one of four tropical sites for long-term ecological research 
(NRC 1980). The recent purchase by OTS of an adjoining property will permit 
expansion of research activities into ecosystem processes and applied fields. The OTS is 
actively collaborating with the National Parks Foundation to raise funds to 
consolidate the Protection Zone corridor to Braulio Carrillo National Park (see (3) 
above). 

(17) Isla le Guovaho, ,Negritos.PaJarosBiological Reserves 

Three small rocky islands in the Nicova gulf serve as sea-bird rookeries, especially for 
brown pelicans IPeh'canusocci'entalis).magnificent frigatcbirds, brown boobies (Sula 
leucogaster) and anhingas. These islands would be more appropriate as a wildlife 
refuge. 

(18) BarraIlonla ,iVutiona/ Park 

Intricate and extensive limestone caverns are the primary feature of Barr Honda. All 
the land is privately o%ned. with the consequence that terrestrial habitats are severely 
degraded. Since the park does not contain important ecosystems or biota, Barra 
Honda should be reclassified as a National Monument. 

(19) Rafael Lucas Rodji.',u': If"ild/ie'Refugc (Pal Verd,) 

Extensive seasonal lagoons on the TCrnpisqtlC floodplain attract thousands of 
migratory waterfow, in the dry season to the Palo Verde refuge. The Forest Service's 
Wildlife Department Ol)Vi administers the lalo Verde rc'ugC and has an active 
research program on several waterfowl species. Palo Verde Wildlife Refuge also 
includes one of the least disturbed blocks of dry forest remaining in north-western 
Costa Ri,.'. 

(20) Pa/o Iert/ Naiional Park 

Bordering the Palo Verde Wildlife Refuge on the south, this national park was reduced 
to about 25"', of its original size due to the government's financial inability to 
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expropriate tile large priva.e holdings in the park. Seasonal lagoons remain in the park, 

have hindered SPN consolidation of the park and 
severe financial problemsbut 

protection of tie ,aterfowl. The National Park should eventually bePalo Verde 

integrated into the Palo Verde Wildlife Refuge. 

(21) La Ami.stad International Park 

Friendship International Park extends along the Cordillera de Talamanca east from 

Chirrip6 National Park to the Panama border. where it is supposed to join Panama's 

component of this binational park. Costa Rica's Amistad Park covers about 192000 

on the Caribbean side. The 
ha. extending do-, n to 900 in on the Pacific slope and 200 il 


19 602 ha L[at Tablas Protection lone is considered part of Amis.ad. even though it
 

privately owned. 
was leeadhl established as a separate unit because the lands are 

Arni,,tad National Park includes seven of the twelve ecological life zones in Costa 

o-thirds of the country's vertebrate fauna. 
Rica and isestimated to contain at least i 

The very larue size of the park and it, exceptional ecological diversity make Amistad 

important conservation unit in Central America. 
potentially the most 

(22) Tapanli Wildlife Refuge 

Practically no information is available on this new conservation unit administered by 

Rio Grande de Orosi at the northern end of the Cordillera de 
the DVS. It is near Whe 

Talamanca. and it includes one of the major \,atershed: supplying the Rio Macho and 

Cachi hydroelectric power plants. 

El Salvador 

Salvador is the antithesis of Belize. El 
The smallest country in Central America. El 

Salvador has the region's highest population density (Table ILand is nearly completely 
Verde andis available for two national parks (Cerro

deforested. No information 
the National InSt itute of Tourism O1NSTU). Implemen-

Deininger) administered h\ 

tation of aerarian reform is purported to have tripled the number of protection units, 

but it is extrenuly doubtful that any unit can be protected during the current warfare. 

(I ) 1ol,, ritif .Vational Park 

El Salvador's last major remnant of primary forest is in this mid-elevation national 

ssith Guatemala and Hlonduras. The two 
park al. the international horder converuence 

. pc,, are oak -ci mihated cloud forest and oak-pine to 2100 m. Several 
principal forest 


threatened and endanI'crcd animal species arc reported to occur in the park; however,
 
war and use of the 

the native wildlife has probabhly been scriously decimated by 

forces. Although managed and protected by
lintecristo region bv anti-L'cirnmcnt 

National Parks and Wildlife Service (DlGI RIEN A .I:.)• %Iontecristo National 
the 
Park has not been legally established and the majority of the land is privately owned. 
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Most of the lower slopes were deforested for subsistence agriculture prior to the 
creation of the park. 

(2) Laguna .'cotal Wildlif Refuge 

Laguna Jocotal is a eutrophic lake situated at the base of VolcAn San Miguel. Vlhe 
refuge was established in 1978 to protect local and migratory waterfowl; however, it 
still lacks legal protection. The lake-shore vegetation is severely degraded and the lake 
tributaries carry pesticides used in the neighbouring cotton fields. About 300 families 
live along the lake margin, of' whom 120 subsist on fishing in Laguna JocotaL. 

Guatemala 

Guatemala made an impressive start to conserve wi: Iland with the establishment of 
ten national parks in 1955. By 1973. sixteen national parks had been created, but only 
four meet international criteria for national parks (Godoy 1982): Tikal, Ri )Dulce, 
AtitlAn and Pacaya. The auspicious start in 1955 is attributable primarily to the 
conservation of tourist attractions such as the Mayan ruins at Tikal. National parks 
and equivalent reserves are administered by various government agencies. Tikal is 
administered by the National Archaeology and History Institute (lNtH). while Rio 
Dulce is assigned to the Institute of Tourism (INGUAT). The National Forestry 
Institute's (INAFOR) Department of National Parks and Wildlife has legal responsi­
bility for national parks and equivalent reserves, b,:! has yet to develop protection and 
management programmes in any park. INAFUR's conservation priorities focus on 
recreational areas. Due to government disinterest in conservation, concerned biolo­
gists at the University of San Carlos ornmed a Center for Conservation Studies 
(CECON) in 1976, Mhich led to the establishment of the University Biotope for the 
Conservation of the Quetzal. CI-CON has established three other biotopes and is 
considering five other possibilities (Godoy 1982). 

The escalating violence between government and guerrilla forces has turned many 
wildlands ino free-fire zones, relegating most conservation units to the status of'paper 
parks'. Coitinued violence has drastically reduced tourism to Guatemala. 

(I) Tikal World i'ritage Site 

The Tikal National Park. created by government decree in 1955, was reclassified in 
1979 as a World Ileritage Site in recognition of the Mayan temples, pyramids and 
stelae. The extensive forests have an abundance of mahogany (S.icteniamacruphylla), 
chicle (Manilkaraachras) and ran, n (Brosimion alicastrumi,possibly a consequence 
of Mayan silviculture to increase the abundance of these useful trees. The Tikal forests 
are reported to contain the following endangere2d or threatened animal species: giant 
anteater fMyrmecopliaga tridact.vht, ocelot (Felis partdlis).jaguar (F. onca), Baird's 
tapir (Tapirus hairdii) and crocodile ((,ocodyhus moreletii). Although some illegal 
hunting occurs within the proection areas, the prir.cipal problem is theft of 
archaeological items. 
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(2) Rio Duhke National Park 

Created in 1955 by presidential decree. Rio Dulce National Park is a classic 'paper 

park*. It includes the Sierra dc Mico. Lago Izabal and the Rio Dulce. but most of the 

land is privately-owned and exact boundaries have never been fixed. In the absence of 

protection and management by INGUAT. deforestation and hunting are rampant. 

The same endangered or threatened animal species listed for Tikal are also reported for 

the Rio l)ulcc National Park: however. it is unlikely that viable populations of large 

animals can survive in the park without complete protection from hunting and human 

encroachment. Several small settlements and the town of Livingston occur within the 

national park. and nickel mining isplanned. Given the unlikelihood that the Rio Dulce 

National Park can become a functional conservation unit, the area should be 
reclassified. 

(3) Lago A itti National Park 

The 1955 presidential decree that established Lago Atitlfin National Park protects the 

130 kn 2 lake. but not the shoreline nor adjoining land. Rapid and uncontrolled 

development along the shore, particularly of summer homes. iscausing serious erosion 
and pollution problems. The lake supports a small population of the endemic Atitlin 
grebe (Podvlinibus gigas). 

(4) lolcdIn Pacava Natural Monunent 

Tile active Pacaya vc,lcano was recognized as a natural monument by a 1963 

presidential decree. Although a master plan for management and protection was 

prepared (Anon. 1974). it has not been implemented. The natural forests have been 

severely affected by volcanic activity (two major forest fires in the past 15 years) and 

subsistence ariculture. Many of the I00 families living near the volcano intensively 
cultivate corn on the upper slopes and use the highlands for pasture. Wildlife is scarce 

due to continuous hunting pressure. As in the case of Rio Dulce National Park, the 
Volcin Pacaya Natural Monument is not a functional conservation unit. 

(5) Quet:al "on.svrrat6(?,Biotope 

In 1977 the nluniciplity of Salana. Baja Verapaz, donated about 900 ha of cloud 
forest to the University of San Carlos to establish a conservation unit for the 

resplendent qutetZal (Pharomachrusmociobw,, Guatemala's national bird. University 
of' San Carlos" hiologisls have actively participated in biological inventories and 

research and development plans for the Quetzal Conservation Biotope (e.g. Dary & 

Ponciano 1980). Althotigh hunting is common in the region. the biotope is now well 

protected. It isquestionable if900 h:, of primary forest issufficiently large to support a 

viable population of quetzals, hence the plans to enlarge the biotope to about 3000 ha 

should be strongly supported. 
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(6) El Rosario NatinalPark 

No information is available for this small (1030 ha) park in the Pet~n that was created 
by presidential decree in 1980. 

Honduras 

In the past 4 years Honduras has made great progress in conservation, with the 
creation of a national protected wildlands system, new national parks and Central 
America's first biosphere The Generalreserve. Directorate for Renewable Natural 
Resources (DIGERENARF) in tile Ministry of Natural Resources is responsible for 
national parks and equivalent reserves. The Honduran Forest Development Corpo­
ration (COIIDEFO,) has an active progrmoni e in watershed protection for Lake
Yojoa and Cu ,uco. COItDEFOR controls the nationalized forest industry and forest 
reserves: hc.w,.',er. since the latter are for timber exploitation they are not considered 
here as conservation units. 

(1) La Tigra National Park 

Created in 1980. this park includes the higher elevations of San Juancito mountains 
that are the source of potable water for the capital. Tegucigalpa. A master plan for 
protection and public use of the park is being implemented. Minor prob!em.i include 
lack of adequate patrolling and enforcement, as well as agricultural encroachment 
along the boundaries. 

(2) Rio Plta o Biosphere Re.verre 

A 1980 law changed the Ciudad Blanca Archaeological Reserve to the Rio Pliitano
Biosphere Reserve. a vast area of approximately 350000 ha in eastern Honduras. 
Major vegetation types include coastal mangroves, swamp forests fringing coastal 
lagoons, pine savannas. gal'.rv forests and extensive mixed broad-leaved forests. In
the absence of significant dist urbance or hunting. this broad spectrum of habitats 
supports an impressive array of endanecred SpeciCs including manatee, jaguar.
crocodile, giant anteatcr. harpv Cagle. hrocket deer and scarlet naca ,. Two groups of 
Indians, the Pava and \liskito. also live in the reserve. 

A management plan for the reserve beenhas prepared (Anon. 1980) and basic
inventories of the natural and cultural rcOurCCs h;tvc also been completed. DlIGF.R-
ENARE ha, reccived strong support from CATI- and \V\VF-UK helping to
consolidate the Rio HilaUtano Rcserve. Not only is Rio Pkiano the first biosphere 
reserve in Central America. it is t:ulVthe most si 'nilicait con.crvation unit in northern 
Central America. Exccpt for tihe likal Worlh Heritage Site all other conservation units
in northern Central America :tre less than one-tenth the .ize of the Rio IPlitano 
Biosphere Reserve (see Table I). 

\,\
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(3) Lago de Yojoa Multiple Use Area 

The 79 kn2 Yojoa lake is the only large body of fresh water in Honduras, with the 

introduced largemouth bass supporting both commercial and sport fisheries. The 

Yojoa watersheds were declared as a forest reserve in 197 1,but are now considered a 

multiple-use area (Betancourt & Dulin 1978) rather than a reserve for timber 

exploitation. 
Despite full legal protection of the area. persistent problems include squatter 

invasions for subsistence agriculture, lake contamination from mining operations and 

fertilizer and pesticide runofl, and lack of control of the bass lishery. 

(4) Custwo National Park 

The Cusuco Forest Reserve was decreed in 1959 and efforts are being made to convert 

the area to national park status. The Cusuco watersheds are the principal source of 

londuras' commercial centre. The municipality ofpotablc water for San Pedro Sula. 
DEFOR has a fire controlSan Pedro Sula maintains forest guards in the park and CO-1 

brigade stationed near the park. The surrounding area has been largely deforested for 

slash-and-burn agriculture and coffee growers are encroaching on the remaining 

mid-elevation forests. 

(5) BaY Islands Aational Park 

DIGERENARE has proposed converting the Guanaja Forest Reserve into the Bay 

Islands National Park. including the addition of about '0 000 ha of marine area and 

mnany beautiful coral reefs. The principal islands. Roa.tin. Guanaja and Utila. have 

been severely degradcd and watershed destruction has reached a c,'itical stage. 

Although the 1959 Fisheries Law declared coral reefs as protected areas. the Bay 

Islands' reefs have suffered considerable degradation. Numerous endemic wildlife 

races and species occur on the lay Islands. but have greatly reduced populations due to 

habitat destruction. The Bay Islands lack effective enforcement of existing statutes 

protecting forests. wildlife and coral reefs. 

Nicaragua 

In 1980 the new government established the National Park Service (SPN) under the 

auspices of the Nicaraguan Institute of Natural Resources and the Environment 

(IRENA). Although only two conservation units existed prior to the 1979 revolution, 

the new governnnt has initiated efforts towards a national system of protected 

wildlands. The SPN is e aluating thirty-live potential wildlands for classification as 

conservation units (l)ilger & 1L6pez 1982). 

I ) l"olcein Va.aw National Park 

This active volcanic complex lies only 20 km south-east of the capital, Managua. 

,G
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Because of its attraction to local and forcign tourism. Nicaraguan dictator Anastasio 

Somoza was developing it as a shov case national park. Managermnt and protection 

ceased during the recent civil war: after the revolution squatters invaded the national 

park that was closely identified with Somoza. These problems have been mostly solved 

by the new government: hovevcr. minor problems of fire %ood collecting and deer 

poaching persist. Detailed manag.!ement and interpretative plans have now been 

so it appears that Nicaragua finally has a functional conservation Unit.implemented. 

(2) Saslava National Park 

This pristine park in the Zelaya hinterland has vet to be consolidated. Although 

protected so far by inaccessibility, the eastward expansion of the agricultural frontier 

will soon reach park boundarics. Protection and management will be necessary if 

Saslaya National Park is to he a viable conervation unit. 

Panama 

Panama has an impressive list of national parks and equivalent reserves, including the 

huge I)ari~n World Heritage Site and part of the La Am istad International Park. 

Except for the Barro Colorado Natural Montument (BCNNI) administered by the 
parks have seriousSmithsonian Tropical Research Institute. P'anama's smaller 

problems ,with squatter invaiois. fire. hunting and general disrespect for conserva­

tion. The Rcncv ablc Natural Resources Directorate R-N. R-)is the governmcnt 

agency responsible f,r administrine P lama*,.national parks and equi.alent rcserves. 

RENARE's con,ervation efforts have been ineffcctive, in part due to wveak leadCrihip. 

Apart from I('N Ni. the best conseration effort in Panama is by the Cuna Indians in 

the autonomou, Comarca ci.. San Bias. Bu,t even their forests are coming under 

increasing presslire from non-Indian slash-and-burn agriculturalists and it is question­

able that the Cutn. a 11nainltain their patrimomy %ithout more dir,:ct g me rnment help. 

alds declared t'o: :t recr\cC t\mo protectoratesPanama ha-, ei2ht and forest 
tfor timber cxplhitation. ,ahile thetotalling some 300)(t0Iha: the t',rmcr arc primarily 

latter are suppiised to be precr\ cd as protcctkii fircts...c, er al key ,.,%atersheds should 

be reclassified from for c,,t rcerves tI( h'droloeic prtItecti(m /one,. I:'en though ilihe 

critical Bavano watershed %.%as classified as :i forest protec:toratc. logging and 

slash-and-burn auriculture continue to destroy the native forests. 

(I ) A ltos de (amlana National lark 

This park contains one of the watersheds contributineg to Gatin lake ar1d the Panama 

Canal. The xeric %cvetatror is causcd by tht. shallow, porous soil and frequent fires set 

by local people. FIorest ,'ut inc for agricultUrC. fire and hunting are scriotis problems 

that are increasing in the park. 

(2) Volcin Iarii .\'ationalPark 

The park extends from mid-elevation to the higlhest peak in the country. Although it is 
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all ,overnmcnt land. squatters occupy about 15",, of the park and some 500 familics are 

Defores­estimated to practice subsistence agriculture within the park boundaries. 

tation, fires and hunting in the park are increasingly serious problems. 

(3) PoroheloNational Park 

Although this park contains over 17000 ha, Portobelo Bay and the colonial ruins are 

the principal features. RENARE shares administrative responsibility with the 

Panamanian Institute of Tourism (IPAT). Approximately 5000 people live within the 

they continue to convert forest to pasture, practisingpark boundaries, where 

subsistence agriculture and hunting with impunity. Unless drastic action istaken soon,
 

Portobclo will cease to be a viable conservation unit.
 

(4) Darin IIorldHlritage Site 

The Darin National Park established in 1980 vas reclassified a year later to a World 

area is mostly undisturbed by man due to its inaccessibility;Heritage Site. This s ast 

Cuna and Chocoe Indians practice traditional shifting cultivation on about 10, of the 

protected area. If the Pan-Arnericai; l!ighway is eventually completed between Boca 

the conservation unit.dc Cup&and the Colombian border. the highway will bisect 

RENA RE's poor track record in conservation and the rapacious clearing and burning 

of forest along the recently opened Pan-American Highway to Yaviza do not augur 

\%ell for the planned highway corridor through the l)aridn World Heritage Site. 

According to Dr A. Gentry of the Missouri Botanical Garden. the rain forests of 
plant species,the Darien and adjoining Colombian Choc6 are extremely rich in 

possibly the most species-rich forests in tropical America. Although the flora and 

fauna of the Dari~n arc still poo;ly known. the preliminary information on very high 

species diversity sugeCsts that the Darin World Heritage Site probably includes more 

other conser\ ation unit in Central America. Strictlyplant and animal species than an. 
area is

from this biological perspective, consolidation of the Darikn conservation 


absolutely essentiai. preferably before high\%ay construction enters the area. 
World 

Wildlife Fund (U.S.) has been the principal foreign donor to help with park 

and CATIt_ has been actively assisting RENARE with planning and
establishment 
operational development. 

(5) Soberania National Park 

occurs along the east side of the Panama Canal and
Created in 1979. this large park 

new park also encompassesincludes sabstantial areas of well-developed forest. The 

as well as Summit Gardens. As U.S. influence in the Canal
se\cral small settlcmcnls, 

trces
Zone sanCd in the 1970's, squatter invasions and poaching of wildlife and 

RENARE is having great difliculty lessening these illegal
increased dramatically. 

activities that were \ ell-established prior to the creation of the park.
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(6) Barro Color lo Natural Mnument 

Several forested peninsulas in Gatcin Lake were added to the famous Barro Colorado 

Island (BCI) in 1979 to become the Barro Colorado Natural Monument (IICNNI). 

Under terms of the Torrijos-Carter Panama Canal Treaty. the Smithsonian Tropical 

Research Institute ISTRI) is charged with management responsibility of BCNNI until 

1999. STRI is eflfectively protecting and managing BCN.NI. 
BCI was set upas a preserve in 1923 for hioloical and Ceological research. Over 55 

years STRI has developed BC1 as one of the premier tropical sites for basic research 

(Leigh et al. 1983). Long-term records enabled Willis (197.1) to document a predicted 

loss of bird species attributed to the smallness (15.6 kin) of the island. 

(7) La Amistad InternationalPark 

In 1979 Pre.,idents Rovo ot Panama and Carazo of Costa Rica officially declared their 

intent to establish the Friendship International Park straddling the Cordillera de 

Talamanca of both countries. The boundaries initially proposed include about 2(100 

ha in Panama: however, the Panama government did not follow through '.ith park 

establishment prior to Royo's abrupt resignation in 1982. CAI ILE is actively assisting 

RENARE with planning in an attempt to bring to fruition the first binational park in 

Central America. 

REFERENCES 

Anon. (1974). Plan th, mtanel paraj cl prope.sto .olonuanent,, Natural I al in Pacaya. Guatemala. 

INAFOR FAO. Guatenala Ctt. 
Anon. (1980). M'an d, mcn,h'e li ReW ria it' la Bi,klhra. Ria Pluitae,. DIG ER ENA R I" CATI 1".Trrilba, 

Costa Rica. 
Barnard, G.S. (1982). ('osta Rica: Model for conervation in Latin America. The Nature Canruancy Net. 

32, 6- I1. 
Bctancotirt, .1. & I)tlin, 1'. 1td,) (1978). Plan d, ts, multiph' l..'oi'o ci. )'oia teg iounIave '. pro)'cto, 

aer-inmtu jimal ( )) IIDEtOR. RENARE. cAt I . tN)P. [CAt'cwgilpi. Ihadura, 

Boza, M. (1978). L, 'irqu,. VA , iw,,nad I,'( ,shil Rh, IN( AtI ). Madrid 
Roza, M. & \lcndo ,/a,It. (1981). II,' \atta i rk t 1 (',,I t ,i IN ('.,\[:(). M adrid . 
Carr, A. (1967). .,, j // I 101t Nie lI l tor llre,. ( iarden 0 ta,e .aiari/ ihetri t luritt,. Natua . 

N.Y.. U.S.\. 
Ccntro Ci tnitic Irnpoeal (19 82). I rcI i r II , t-al% (1rta'aai,l I:,i1'(nt i 'r dP r tro sa uraIltt entr 

Co.ta Ria. Mtnilcrw ti aiPreldCccL.:. Scu JO.C 
) ry, N1. & Ponciaio ,I. ( 19811). 11i/at"1It i hI p n:tiri pira a 'C, , 'nt i , Il QutIal.nth', . , ,I trt it; 

Puruiha, i[ti/a l n quri-p;, ia l:,itt? :alc I , ha i'an:'u tlta -Irte coi ne h',I ,itln /Canri thni t)lo. 

Unit crsity ot San ( k,-, 
Dilger, F. R. & 1.hpei, ).N. (1 821. ,, ,ee,, ,pwuti pain Ia rwhimta ieit dedl' tie iw at aeieneilti/ are' 

.,ihetre.sprttw"ici:n iawvai S /V, P Sl tHtNA.N..\ m.. i u:t. 
. ilem rt ma amtnteGodo. , J.C. N1982). .S aa: , a t ll II P1i Climi /,I larlmr f'I ,,' (i6 itate',t:. i 'e/Yie-li ie lit 

h11t01)1. Scr::a:,: et I i.c ( CniII' tolc lal %ei D)0.rreIIatiC! Tr pco C .\TIL. Tc;rrnmlhi. Costa Ric. 

ItCN (1981). (,:,,,c itjIm atral IIrhmr,' e, na .L 1 th' The ati, I. Iaa:lt r andrv (',,rfhl'emai Pla nnita 
Ma .pnitacnt III Prote .)rvae in !lt, .\v',otr e,i Riealm. of the iC' te.l III Proceetinv I'tohtceth Iet N 

Conission !or Nattiieii Pakirk, and t'rmic:tLcd Areas. Nop!ees. S ,/erloird. 
Jaunei, ).11. :4 t(1983). C',tit IR In N,.itural tlhtmry. t'111%CrI,:H ol hit..tPrcv, ( t:ca.'o. 



444 W'ildlcinds conserrtion in CL'nfraf America 

',Iai Nc.,if 'rb~alfxigh, E.. Jr, Rjiid. A. & WNindsojr, I). 1. 11*tk 01983). TtLe oJ:,i' Iurci: Sicm,,7al 

'1.1 C la iiii, C. & Nloralts,, k. i I 'M I . i a4t iI . rt;/" )i .I I i oreur ii i (,i .-400,00 Central: 
V:*~ci ,11 1 . ,;ii, a, HA.I,'JirrIh.':t. ('v.11 Rica 

[I[.1iwr). (1975). ( tntrul fmc',ri ,I iv t Fin c-L Nk oYtr 

N jC; ('Ij. I ',c'trh I Ir!-,wi, ir.tpit/ 3 t' , U.S ':aiinah A,,adum% of Scimcc. Washington. 
\~jL. O. (1974). P pu Iis ui0'! tMI;uil CXRctliot if"aU hd, ot .'Sa.r.) Coloratdo Iland, Panama. 

titMcii 1o* L q; 44. 1531 69). 



develop an audio visual presentation on man-
grove management, based on this Handbookfor 

Mang-rove Area Nfa.iagers. 
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