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EXECUTIVE SUMMARY 

Introduction 

This document 8ssesses the rtatus of biological diversity 
and tropical forests in the Republic of Gurtomala by dercribing 
the nation'r biological rerource8, identifying prer~uror that 
affect them, and proporing actions that can be taken to improve 
their rustainable uae, The document 8180 exminer the condition 
and management of Guatemals'r national parks and wildland8 areas, 
endangered species, tropical forest ocorymt.mr, germplamn 
conrervation, and the conrervation of aconmically important 
plant and animal species. 

biological dirsrmity i r  the variaty of living rerource~i and 
the genetic diverrity they toprerent. Tropical fonmtm include 
a11 forest6 and rhrublandn within the geographic tropicr. Thur, 
all the forests of Guatemala are tropical forertr. m d  
tropical forertr are thore tropical forests with a continuour 
canopy comprired of single ez multiple layerr found in the 
geographic tropics where the hnnual biotuiporrture An the 
lowlands is greater than 24 degrees centigrade and where.rnnur1 
rainfall equals or exceeds potential evaporative return of water 
to the atmosphere. 

Biological diversity and tropical fororts are vital to human 
welfare for three major reasons: (1) to rurtain and improve 
agriculture and forestry, 12) to provide opportunitier for 
medical discoveries and indurtzial innwationr brrod on natural 
organisms, and ( 3 )  to prererve choices for addrearing ptoblmas 
and opportunities in the future. A nation that har conrorved itr 
biological diverrity and'tropical forertr ir better proparad to 
provide for the welfare of its citizens than a nation whore 
biological diversity and tropical forortr have h e n  iapoverirhed. 

If we reek to achieve round, rustainable dovelopnunt in 
Guatsmala, biological diverrity and tropical Forertr mrurt -in 
a central focus of rerearch and action. Strategiar to conaervo 
biological diverrity and tropical forert m r t  be bared on tho 
fact that the development of natural tarourcer ir imp8zaliva fox 
human well-being. At the rune time, dovelopmont plumor8 and 
government official8 must acknowledge that the conrerc~8thn of 
biologScr1 diversity and forertr ir the foundation for fututa 
economic development and the barir of human lifo itrelf. 

The 108s of biological diverrity im not uc inevitable 
procarr, nor i r !  it 1.mant.ble but naceraaty ride affect of 
economic development. The dartruction of biological d i v u a i t y  
m b  tropica: forertr ir mawtimer rationalired ar the ti- of P progress, but it rrrultr not from progzerr but f t m  r rck of 
unbe+rtanding or from greed. Rather than king a nacarrary rtep 
ia achieving economic development, tha aradication of biological 
diverrity and tropical fotertr undermine8 the foundation upon 
which rustainable economic deweXopment ir conrtructad. 



This assessment makes it clear that the goals of biological 
diversity conservation and economic and social development are 
not in conflict, but are inntead the same--namely, improving 
human welfare for present and future generations. 

Some of the most significant points identified by the 
biodiversity and tropical forests assessment team are theme: 

(1: Guatemala's natural environments are mall in comparison to 
those of some Latin American countries, but they are 
exceptionally diverse. As repositories of biological divrsity, 
Guatemala's ecosystems are among the world's richest. 
Guatemala's location as a bridge between two continents and 
between two oceans makes it one of Latin America's foremost 
repositories of biological diversity. With almost 1,500 
vertebrate species, Guatemala's vertebrate fauna is the most 
diverse in Central America. 

( 2 )  Guatemala's natural resources and biological diversity are 
the focus of a dynamic interaction between human populations and 
economic development. The well being of a majority of the 
population depends directly on renewable natural 
resources--soils, water, forests, and wildlife. Agriculture, 
forestry, and fishing, all of which are dependent upon the 
maintenance of biodiversity, provide more than half of 
Guatemala's employment and mare than half of iks export earnings. 

3 As a result of physical, demographic, and economic 
pressures, Guatemala's natural environment is being rapidly 
altered. The nation's tropical forests are being harvested, 
cleared, and burned at ominous rates, it8 hillsides converted to 
farmland, and its fishing industry threatened by chemical 
pollution and the aestruetion of mangroves. 

( 4 )  In a nation as dependent on biological rerourceo as ir 
Guatemala, these changes in environment and biological diversity 
will have serious consequences. The eradication of ecosyrtems 
and biodiversity will hamper agricultural developwnt, export 
earnings, jobs, and peoples1 health. 

5 The rate of deforestation and environmental degradation in 
Guatemala it alarming. Although quantified rciantific data on 
the disruption of natural ecoryrtemr and caamrunitier ie limited, 
what is known indicate8 an increaring fragmentation and lorr of 
tropical forest habitat and reduction in biological diverrity. 

(6 )  Appropriate conservation action8 must be implementd in *.he 
immediate future to prevent the continued lorr of Gustunalr's 
natural forest8 and the irreverrible extinction of  rpecier and 
reduction of rocio-economic options for the future development of 
the country. 



(7 )  The Government of Guatemala and the Guatemalan people are 
receiving only limited info.mation on the importance of the 
nation's natural resource base and the conmequences of its 
destruction. Environmental management and biodiversity 
conservation ratik low on the list of pressing priorities. Where 
the political will exists, positive attempts at change are 
hindered by inadequate budgets and a rhortage of trained 
professionals. 

( 8 )  Major international lenders and development agencies are 
only beginning to aid Guatemala in its efforts to improve the 
management of natural resources and biological diversity. 
International organizations are beginning to demonstrate their 
awareness that Guatemala's economic and political future rest on 
an eroding foundation of biological resources. Their activities 
in the future-in cooperaeion with Guatemalan citizenr--will help 
determine the nation's economic, socialr and biological fyture. 

Status and Management of Biodiversity and Tropical Forests 

All of Guatemala's remaining tropical forerts can be 
considered critical habitat for endangered and endemic rpecies. 
Most of Guatemala's forested areas are concentrated in the PetCn 
and parts of the interior highlands, and the major opportunities 
for protecting tropical forests exist in there areas. The 
Department of the Peten contains the largest, unaltered tract of 
humid tropical forest in Guatemala, and one of the largest tracts 
in Central America. However, of all forests in the country, the 
Peten tropical forest io under the mo8t serious preJeure from 
road construction, logging, colonization, and cattle ranching. 

The highland forests surrounding the volcanic peak# of 
southern Guatemala are a180 reverely threatened. The fragmented 
remnants of their former extension provide critical habitat for a 
range of native species. These highland montane forerts have m 
estimated 70 percent animal endemirm, meaning that there animals 
appear no where else in the world. However, colonization, 
fuelwood extraction, and agriculture axe common on there rite#, 
and these rare animals are threatened w i t h  8xtiaction. 

The forested peaks of the Sierra be la6 Hinar, the Sierra 
del Werendh, Carro San Gil, and the Sierra de Smtr Crut form 
critical habitat for many endemic rpecier of plUlt8p ~e~til.8, 
and amphibians. Lumber extraction and agricultutrl expanmion 
threaten the rpecies of there areas. The Sierra lor Cuchunutaner 
and Sierra de la8 llinas contain exten8ive.coniferoua forests 
considered by some forest geneticirtr to be the'wrt iwportant 
oource of tropical pine gemplarm in the world. 68ed8 fzom these 
forest6 have been used in reforestation ptogrrmr in tropical 
regions of Africa, Asia, and South' America. 



The Pacific coast mangrove forests, which are also tropical 
 forest^, are critical habitat for many economically important 
species. However, these mangrove forests are being converted for 
artificial shrimp hatcheries, salt ponds, and agriculture, as 
well as being overexploited for lumber, charcoal, mollusks, and 
crustaceans. This conversion will have serious economic 
repercussions. 

Tropical mangrove forests serve a number of ecologically and 
economically important functions, including the support of marine 
life. As an important component in the lifecycle of many shrimp 
and whitefish species, mangroves merit strict protection, The 
Guatemala's Pacific coast mangrove forests are critical habitat 
for many economically important species. Shrimp yields are 
closely correlated with the abundance of mangrove forestc, and 
some researchers believe that up to 90 percent of comercial fieh 
pass at least part of their life cycles in mangrove forests. The 
root systems of Guatemala's red mangroves also serve as nurrery 
grounds for comnercially valuable lobsters, crabs, mussels, and 
oysters. The mangrove is also home to an aseorted fauna of 
reptiles, mammals, and native and nigratory bir8s. 

At the same time, mangrove trees are used by human 
populations for water-resistant timber, charcoal, dyesr and 
medicines, and they are being exploited relentlessly in some 
coastal regions of Guatemala. Hany hectares of mangroves are cut 
each year, for example, to produce fuel for drying salt from 
seawater. Between 1965 and 1978, 31 percent of Guatemala's 
Pacific mangroves were degraded. The economic impacts of this 
destruction are substantial. The value of the fishing industry 
protected by mangroves surpasses millions of dollars per year. 
Guatemala's mangroves also bring in recreation and tourirm income 
through such areas as the Biotopo Monterrico, managed by the 
Centro de Estudios Conservacionietas (CECON) of the Univerridad 
de San Carlog. 

Although Guatemala's mangroves must be protected to preserve 
their particular biological diverrity and their economic 
contribution to the nation's citizens, alternatives will have to 
he found to cover local human needs for fuelwood, charcoal, and 
building materials. There alternative8 could include fuelwood 

. plantations, use of rolar energy for drying malt, and alternative 
employment opportunities in tourirm and fimhing. 

Status and Protection of Endamered SPecier 

Little is known about the rtatu8 of endangered or endemic 
rpecies in Guatemala. We lack quantitative information on the 
rtatur, distribution, habitat requirementr, and degree of throat 
for many rpecies. Although scientific references on Gurtomala'r 
flora and fauna exirt, many of the8e rtudier have bran made 
ob~olete by recent drtforestation and other tranrformationr of the 
Guatemalan landscape. Effort8 to update there publication8 have 
been limited by lack of fund6 and by the difficulty of travel in 



regions of political unrest. Scientists have not visited some 
regions of the country for 20 years. 

A variety of activities are leading to the decimation of 
Guatemala's native flora and fauna, The principal threat is 
destruction of habitat. Deforestation for timber, fuelwood, 
agriculture, cattle ranching, urbanization, and road construction 
have decimated native species, causing direct or indirect impact 
on almost all types of plants and animals. Subsistence and 
commercial hunting is also pressuring mpecies, in particular cats 
and crocodilians, Another problem is the illegal trade in 
wildlife. Although Guatemala is a member of CITES, animal 
products continue to be exported both legally and illegally to 
Mexico, Belize, an6 Honduras. 

Guatemala has many fonns of plants and animals that deserve 
protection because: (1) they are unique in the world (various 
salamanders, toads, fish, snakes, and at least four mammals), (2) 
because they have restricted territories with mall populations 
(tapirs, jaguars, manatees, monkeys, ocelotes, horned guan, 
macaws, quetzals, etc.), (3 )  because they 8uffer from aggressive 
exploitation at the hands of human conununitdes (mangroves, 
mahogany, cedar, and various species of fish, shrimp, and 
mollusks), ( 4 )  because they serve as national symbols and part of 

- the nation's cultural heritage (the quetzal, monja blanca orchid, 
chicle tree, and breadnut ramon), or (5) because they remain 
unknown to western science. 

Overall, management efforts to protect endangered, endemic, 
or migratory species in Guatemala are minimal. Lack of political 
will to assign the necessary authority and resources, lack of 
up-to-date scientific infomation, and the limited number of 
qualified wildlife management perronnel are major limitations. 
Scarce human and financial resources wiil continue to hinder the 
implementation of effective wildlife management programs for 
years to come. 

Guatemala has an impressive range of wildlife due to it8 
unique position between the Neoartic and Neotropical 
biogeographical realms. Scientirtr have reported 1,453 
vertebrates for the country, not including raltwater fish 
species, The country's known lirt of fauna includes 250 mpecies 
of mammals, 664 species of birds, 231 rpecies of reptiler, 88 
mpecies of amphibians, and 220 epecies of fterhwater fish. At 
laart 133 animal species ate conridered thrmatenad or enbmgsred 
with extinction, due principally to habitat dartnaction or 
overexploitation for rubsistence or axport. 

Wildlands - arid Wildlife 

Guatemala is noted 88 much for the diverrity of its flora as 
for its fauna. As with its animal life, Guatemala's location 
between two continents and between two ocean8 ha8 given the 
nation vegetation that ir characteristic of both North and South 



America, as well as plants that appear no where elee but 
Guatemala. 

Several of Guatemala's natural ecosystems are considered to 
be critical habitat for conservation of plant biodiversity, due 
to ongoing threats from human activities. The nation's mangrove 
forests, for example, are under serious atress from cutting for 
construction poles, firewood, and charcoal. As well, the Pacific 
coastal plain has seen almost all of its natural vegetation 
altered or destroyed for plantations of 6oyar cane, cotton, and 
beef cattle. Only small remnant areas of' original vegetation 
remain, mostly on private land holdings. 

On a global level, Guatemala is considered to be a 
storehouse of useful germplasm. In tenns of the conretvation and 
wise use of biological diversity, one of the moat important 
aspects of Guatemala's plant life is the existence of the wild 
germplasm of some crucial domesticated food and fiber crops. 

Central America and Mexico (Hesoamexica) were the original 
site for the development of such important food crops as maize 
(corn), tomatos, scarlet runner beans* cotton, avocados, papayas, 
and cacao. In addition, the common bean, manico, and the rweet 
potato were apparently developed in Mesoamerica as well as in 
South America {OTA 1987:176).  Conservation of the wild ancestor8 
of these plants is vital to the continuing improvement of the 
crops into which these species developed. As well, the 
conservation of traditional varieties of these crops--for 
example, the many types of corn found in some Maydq families' 
fields--can lead to the development of crop varieties that are 
resistant to diseases. 

To cite another telling example, the avocado industry of . 
California and Florida owes its existence to avocado reeds and 
cuttings gathered in Mexico an8 Guatemala during 1916 and 1317 by 
Wilson Popenoe, an agricultural explorer employed by the U.E. 
Department of Agriculture. Popenoe m n t  back 24 Guatemala 
avocado varietiss to the United States, many of which proved 
useful in the development of today's avocado typer (Smi th  
1985:30). Presentation of the wide variety of avocado typer in 
Guatemala is a benefit not only to local fanners, but to avocado 
producers in the United Stater as well. 

Protected Areas 
70- diversity i s  beat preserved & 8itu within 
functioning natural ecosvrtems . The mort coat-=ctfve m a n 8  to 
accomplirh-this is through the mrtablirhment of an int8gr.l 
8y8ttm of wildland areas which identifies, protect#, and manage8 
the full array of natural communities, habitat#, and 8pci88. 
The recent Government of Guatemala (COG) initiative to astablirh 
an expanded wildlandr system i a  to be comended. Howvet, GOG 
financial resources are not currently available to succe8ofully 
implement priority actions. Over the next five years, additional 
support will be required to rtrengthen governmental and 



non-governmental conservation organizations, to improve 
conservation information systems, and to protect and manage 
wildlands and wildlife. 

Although some of Guatemala's wide range of plant and animal 
species are already protected, much more remains to be conserved 
and managed if the nation's biological diversity is to be 
maintained for future options. Unfortunately, on-~ite protection 
of the nation's biodiversity has been hampered by a lack of 
manpower and funding. Efforts are further hindered by the fact 
that responsibility for Guatemala's protected areas is divided 
antong three different government and non-governmental 
organizations. The Direccidn General de Bosques y Vida ~iivestre 
(DIGEBOS), known until 1988 as the Instituto Nacional Forestal 
(INAFOR), maintains legal or on-the-ground control of 21 areas; 
the Centro de Estudios Conservacionistas (CECON) controls reven, 
including the four biotopos in the PetCn; and the Inatituto de 
Antropologla c Historia controls 24, all of them archaeological 
sites locatee ia natural areas. 

International conservation organizations and bilaterial 
development assistance agencies can provide valuable amsietance 
to Guatemala in the development of policies and programs to 
preserve biological diversity and conserve tropical forerts in 
Guatemala. They can be of special assistance in aesisting 
Guatemala during the initial phases of establishing a protected 
wildlands system. These international organizations can be 
catalytic in allowing Guatemala to obtain additional resources 
from national and international governmental agencies and private 
voluntary organizations. 

Economic Value and Sustainable Use of Biodiversity 

The research team found few exi~ting studier that analyze 
the economic benefits of conserving and surtainably uaeing 
Guatemala's renewable natural resource6 and tropical forests. To 
convince the nation's decision-makers of the value of these 
resources, more such studies murt be conducted. 

One of the concerns of biological diverrity rpecialirtm is 
the loss o f  genetic diversity in human food crops. Around 15 
f w d  crops stand between humanity and rtarvation. We depend on 
five cereals, three root crops, three reed legum8, two rugar 
crops, and two tree crops for the majority of human food rupplies 
(rice, wheat, corn, morghum, barley; potoato, manioc, meet 
potato; bean, rsybean, peanut; rugar cane, rugat beat81 banmar 
and coconuts). Of these categorier, corn, potatoer, manioc, 
beans, rweet potatoes, and peanutr h a w  valuable wild ralativer 
or traditionally cultivated varietier landracer) in Guat.mala. 
Accordingly, Guatemala'r traditional agr +T- cu tural crop@ play an 
important role in maintaining crop production in Guatemala and as 
gemplasm for crop development throughout the world. 



Oldfield and Alcorn point out thet, "Much of the world's 
biological diversity is in the custody of farmers who follow 
age-old farming an6 land use practices." They argue that 
conservation of landrace varieties within traditional 
agroecosystems, situ conservation, is the best way to maintain 
the dynamic evolution of plant-human interactions. In aitu 
conservation of traditional agriculture alto maintaiG theweeds 
and wild crop relatives associated with cultivated rpecics. 

Economic Use of Flora and Fauna 

To date, Guatemala has insufficient protection and 
management of native species of plants and animais to ensure 
their continued existence, much less their suetainable use. The 
lack of protection of native species leads to wanton local use 
and illegal commercialization, particularly of endangered rpecies 
such as macaws and crocodiles. 

Guatemala exports many of its biological resources as raw 
materials with no value added in-country. Yet, the economic 
potential for management and sustainable harvest of wild flora 
and fauna is tremendous. Experiences .in other tropical countries 
demonstrate the sossibility of native species 
propagation--including iguanas, crocodilians, frogs, butterflies, 
turtles, deer, peccaries, and other species with potential akin 
or meat value. Also, birds, felines, monkeys, and other exotic 
species have value for pets, zoos, and research centers. Another 
benefit is wildlife management in wildl~nd areas for tourism 
value. 

Halting Guatemala's illegal wildlife trade will not be easy. 
During interviews conducted for this biodiversity asserrment, 
more than one government official alleged that Guatsmslan 
military personnel are involved in the illegal wildlife trade. 
According to one official, members of the military me11 
Guatemalan wildlife skins to middlemen in Bondurae. Other 
workers stated that military aircraft are ured to export live 
parrots an8 macaws, as well as the akin8 of rpotted Cat8, from 
the Pet& to Guatemala City. 

Among the economic benefits of tropical forest8 are 
stablilization of hydrological functionr, roil protection, 
tourism, and creation of employment opportunitier. For exmple, 
the potential for additional income from tourinn in Gurt-18 $8 
aubrtantial, and much of this potential depends on the 
conservation of the nation ' a tropical f orerte and biodiv8rrity. 

The potential for additional income from t0uri.m in 
Guatemala ir substantial, and much of thir potential depmdr on 
the conservation of the nation'. tropical fonrtr and biological 
diversity. The petsntial for expanded nature tourirm in the 
Department of the P e t h  ir erpecially promising. In 1988, only 
11 percent of the yearly half million visitor8 to Guat81nal8 
ViaiteO the Petgn. With additional promotion, toutim to the 



area could easily be increased. The Peten b-e more than 70 
significant archaeological sites, including :\ 'al, which many 
people consider to be the most spectacular in the world. 
The biggest draw for tourism in the Peten, however, ie the 
combination of Mayan history and the tropical forest environment. 
The Guatemalan Peten is one of the few places in the world where 
visitors can look up from a 1,000 year-old temple to watch rpider 
monkeys scampering across the treetops. It is this 
combinati-no-not the stone cities alone--that must be conserved 
and promoted. 

Another factor that. could draw increased tourism to the 
Guatemalan Peten is the strategy being developed by the National 
Geographic Society, "the Ruta Maya." Led by magazine editor 
Wilbur Garrett, the National Geographic Society plans to work 
with national governments to develop a tourist route similar to 
the Inca Trail in South America. The Ruta Hayc will connect the 
major archaeological sites and national parks of Guatemala, 
Belize, Bonduras, and tlexico with the soal of stimulatina 
economic development through tourism. -~ational Geo ra hic 
magazine will print a lead article on the Rut8 Maya -Pe n June, 
1989, and increased tourism interest in the ~ e t ~ n -  ahould be- one 
of the results. By 1990, at least 75,000 tourists per year are 
expected to be spending about USS22.5 million each year in the 
Peten. 

In preparation for this increasing influx of visitors, much 
remains to be done. One of the factors that currently hinders 
tourism in the Peten is the lack of quality accomodationc. Only 
224 hotel rooms exist in the PetCn, down from a peak of 367. 
(Part of this decline is due to flooding of lower floors in 
Flores, Santa Elena, and San Benito-a rerult of riser in Lago 
P e t h  Itzb; some researchers have linked the lake'r rime to . 
increased runoff caused by deforestation.) Few of the Beth's 
existing hotel rooms are of the more appointed type international 
tourists request, meaning that few have air conditioning and 
comfortable beds. This need creates a point where rurtainable 
development and private industry converge, and 8 point where 
international funding can have expanding poritive impact. 
Tourism in the PetCn already provides more than 5,000 job,, and 
this total could increare with the promotion of the Ruta tlaye. 

Overall, the development of the tourirt rector offer8 the 
mort attractive known opportunity for the economic developamt of 
the PetCn. Tourism can generate mnployment, generate incoanr for 
local populations, and reduce presrurea on the region'r tropical 
forests. 

The conrervation of tropical foreetr and biodiverrity ham 
other economic benefit8 as well, for example, the provirion of 
water in sufficient quantity and quality. Tropicrl forertr, 
natural gramlands, and other natural areas act like r rponge, 
abmorbing rainfall and holding it to releare it gradually and 
evenly into river system8 for the benefit of downrtrem 



activities such as irrigation and urban water supplies. These 
functions are lost when tropical forests or other natural 
vegetation are eradicated, leading to increased flooding during 
the rainy season and drought during the dry season. Loss of 
these functions also leads to soil erosion and sedimentation of 
hydroelectric reservoirs and coral reefs. 

The cost of not protecting tropical forests and their water 
production potential can be estimated by the value of lost 
electric production capacity due to sedimentation and deCrea8es 
in agricultural and fisheries production. 

Tropical forest zones perform a valuable service for 
neighboring agricultural areas by safeguarding against floods and 
pxoviding water through dry periods. The forests that protect 
the Valley of the RSo Motagua and the farmlands of the Pacific 
slopes provide examples of this situation. 

More than 6,000 people in the Guatemalan Peten are involved 
in the extraction of renewable natural resources from the 
tzopical forest. Their activities focus on the harvest of three 
different products: 

(a) Approximately 6,000 individuals harvest xate palm 
(Chamaedorea ele ans and C. oblon ata) from the Pet€n tropical a d '  ?orest. A n o h 0 - 5 0 0 ~ n  rv u z  work in the industry as 
sorters, contractors, and exporters. Guatemala exports hundreds 
of rnil1j.m~ of leaves of this palm every year to the United 
States and Europe for use in the floral indwtry. Florists use 
the xate palm leaves as green backgrounds for arranging cut 
flowers. Properly cut, each xate palm can be harvested four 
times per year without damaging the resource. The fact that %ate 
grows beneath the canopy of undegraded tropical forest makes the 
industry of special interest. Xate exports produce $3.7 million 
in total annual export value. 

(b) Chicle production for 1988 was estimated to reach 
300,000 pounds. Guatemala sells each pound for 03 (US$1.11), 
indicating that this yearge harvest will be worth $333,000. 

(c) The third product harvested on a rustainable barir from 
the PetJh tropical forest is allspice (pimienta gotda; Pimienta 
dioica). Collected June through Augurt of each year, .'llrpic.! i8 
gathered by coppicing med-boaring tree. and boiling and drying 
the reeds. The allmpice trees begin to rerprout after they are 
cut, and the tree can be harvested again after mix year8 of 
regrowth. Enough trees exiat in the Petin to #uppart the export 
of one million pounds of allupice each yoar. Guatemaldr .%ports 
arc worth $16 million retail in the United States and Europe, 
although only $1 million to $2 million of thim amount accrue8 to 
Guatemalans. 

One of the most interesting aspect8 of the harvest of there 
three renewable re8ources im that they promote con8ervation and 



sustained use of the Peten trapical forest. Knowing that their 
economic future lies in the sustained use of xate, chicle, and 
allspice, families who harvest these resources are strong 
promoters of forest 2xotection. Equally interesting is the fact 
that, combined, these renewable resources represent an income of 
at least US56 million each year from undegraded tropical forest. 

Sustainable Versus Non-Sustainable Economic Activities 

Economic activities that involve natural resources in ways 
that are not sustainable can also be considerod activities that 
reduce biological diversity. The xeverse is alro true: economic 
activities that reduce biological diverviity are rarely 
sustainable. Non-sustainable activities eventually~result in 
negative net benefits t.o the producer and the country at large. 
The net benefits of sustainable production, nu matter how rmall 
at the beginning, will eventually outweigh those of 
non-sustainable production. 

Major Issues in Tropical Forests and Biodiversity 

The most serious threats to buatemnh's tropical forests and 
biodiversity are loss of habitat caused by colonization, 
conversion to agriculture, cattle ranching, wildlife poaching, 
overexploitation of aquatic resources, and contamination of 
water. Underlying all of these issues is the nation's rapid 
population growth. Given Guatemala's current population growth 
rate, the degradation of biodiversity will continue until land 
use patterns change. Continued population growth in Guatemala 
without concurrent changes in land uee patterns will be the 
largest single obstacle to protecting the nationm# biodiversity 
and tropical forests. Sustainable development is dapendent on 
management of both population growth and natural rarources. 

Of Guatemala's original forest cover, approximately 40 
percent (45,000 km2) remains uncleared. However, driven by 
population growth and inequitable land distribution, rural 
fa mi lie^ are colonizing forested areas marked by uteep mloper, 
poor soils, or both. Combined with road conmtsuction, logging, 
clearing for agricultural export#, fuelwood cutting, cattle 
ranching, petroleum exploration, and hydroelectric projects, 
colonization leads to the deforestation of hundred8 of  rquare 
kilometer6 each year. 

M&ndez Dominguez (1988) ertimatem a deforentation sate of 
between 1 and 1.5 percent annually, an amount equivalont to 1,080 
and 1,620 h 2 ,  respectively. Meanwhile, reforertrtion over the 
part 10 year8 has amounted to a total of 490 W .  At them. rater 
of defoxertation and reforertation, Guatemala'r foromt covor 
could dimappear in 25 to 40 years. 

Cutting for fuelwood is likely the number one cacre of 
foreat destruction in the highlrndm. More than 63 percant of 
forest clearing im thought to be the rerult of fuelwood 



collection; 29 percent results from colonization, 6.5 percent 
from fires and forest diseases, and 1.1. percent from industrial 
use, It is important to point out that deforestation for 
fuelwood collection is a problem in all areas of the country 
except the lowland moist fore~:t ($.em, the Peten). In the Peten, 
trees are cleared and burned in place so that coloni6ts and 
ranchers can gain access to the soil. Deforestation for fuelwood 
collection is not a problem in the PetCn. 

As a result of the destruction of Guatemala's foreets, 
natural ecosystems are degraded, crucial habitats are lost, and 
numerous species of plants and are led to the edge of 
extinction. Deforestation caused by inappropriate land use 
pr~ctices also results in increasing flooding, droughts, 
sedimentation of hydrelectric reservoirs, roil erosion, and 
degradation of fisheries. 

Underlying and reinforcing all of the threats to Guatsmala's 
biological diversity is the nation's rapid population growth. 
Standing at 8 .7  million people in mid-1988, Guatemala's 
population is the largest in Central America. Its growth rate 
(rete of natural increase) of 3.2 percent per year is exceeded in 
all of Latin America only by Nicaragua's 3.5 percent per year. 
At its current rate of growth, Guatemala'~ population will double 

' 

ic 21 years. 

In mid-1988, more than 5.8 million women, men, and children 
were living in rural Guatemala, most of them forced to exploit 
natural resources for a living. As the nation's rural population 
increases, demands on these natural resources will also increase. 
Population growth and biodiversity destruction do not necersarily 
proceed hand in hand. But, usually, when populations expand 
rapidly in resource-dependent nationr, rerious environmental 
disruption results. The sad truth is that throughout most of 

~ 

Guatemala, rural population growth condemns farm families to 
perpetual poverty and dooms biological resources to continuing 
degradation. 

Population growth can not be blamed for all environmentrl 
deterioration in Guatemala or any other nation. Eary accers to 
natural resources may have a greater impact on resource depletion 
than population growth, but the combination of 8ary acces8 and 
growth can double the impact of access alone. 

Deforertation, for example, is caused by a number of 
factors, including mirmanagunent of tianbar land and gova-nt 
loans or rubsidier that encourage conversion of forert to pasture 
and cropland. But population growth almo place6 diract demand on 
forest in the case of fuelwood. Under the rune living 
conditions, twice as many people will ure twice am mush fuelwood. 
If this wood is gathered from natural forert, a growing 
Population has aerious impact on forest re6ourcer. As well, 
Population increases murt be matched directly by increaser in 
fo$ production. 



Vhen, as in the case of Guatemala, food production is 
increased by bringing additional land under cultivation, 
population growth leads to the degradation of forest and 
wildlands resources. Guatemalan agricultural growth continues to 
be fueled mainly through an expansion of the amount of land under 
cultivation, rather than through increasing yields on land 
already cleared. The need to increase food production in 
response to population growth leads to an emphasis on short-term 
yields at the expense of long-term sustainability of food 
production. 

Given Guatemala's current population growth rate, the 
degradation of biodiversity will continue until land use patterns 
change. Even with a rapid drop in birth rate, a drop that 
Guatemala has yet to achieve, the nation's population will 
continue to expand well into the 2lst century. As increaring 
numbers of Guatemalan women reach childbearing age during *he 
next few decades, even essential steps to reduce the long-term 
population growth rate will not alleviate critical biological 
resource problems in the near future. The millions who may moon 
bz clearing the forests, polluting the rivers, an6 altering 
coastal habitats in Guatemala have already been born. 

Continued population growth in Guatemala without concurrent 
changes in land use pattern will be the largest single obstacle 
to protecting the nation's biological diversity and tropical 
forests. To avoid this fate, goverrment and international 
plzznexs must concentrate on increasing agricultural production 
from existing farm lands and the creation of other employment and 
income opportunities. Increased production would be possible 
though irrigation technology, improved production methods, 
improved plant materials, and mare efficient uae of 
under-utilized export-oriented lands. Sustainable development is 
dependent on management of both population growth and natural 
resources. 

Legislative -- and Institutional Structure 
Guatemalan organizations related directly or indirectly to 

biological diversity and tropical forerts are-mainly govemninent 
institutions. Nonetheless, non-govermental organization8 
dedicatee to these issues are, in fact, more nwacroua and are 
playing an increasingly active role in biodiverrity and tropical 
forest conrervation. 

At least 60 institutions have rame Impact on Guatemalan 
biodiversity, but only four have formal, direct, and major 
.impact: (1) the Direccih de BO8qUe8 y Vida Silvartre (DIGEBOS) , 
(2) tho Direcci6n T6cnicr de Perca (DITEPESCA), (3)  the Inmtituto 
de AntropologLa e Rirtoria (IDAEH) , and ( 4 )  the Centro de 
Estudioa Conservacionistas (CECON). 

DIGEBOS (formerly the Inmtituto Nacional Forartal, INAFOR) 
is the government institution rerponcible for the adminiatration 
of forest resources, 8ome national parka, and the nationwr 



wildlife. DIGEBOS came into being during June, 1988, when it 
took the place of the Instituto Nacional Fore~tal, INAFOR, which 
had carried out these functions until that time. Unlike INAFOR, 
DIGEBOS is a centralized entity directly dependent upon the 
t.linisterio de Agricultura y GanaderSa (MAGA) . 

The budget for DIGEBOS's Departamento de Parques Nacionales 
during the second half of 1988 was 0290,477 (US$107,584). Due 
partly to this low budget, the department has not achieved much 
success in protecting the parks and wildlife under its control. 
Instead, several parks (Laguna del Pino, AtitlSn, RSo Dulce) have 
been invaded and colonized. Although 14 new personnel have been 
hired for the Departamento de Pargues Nacisnales under the recent 
reorganization, only four have been contracted for the Wildlife 
section. However, in neither case have the new pereonnel had 
extensive experience in these fields. 

The continuing resist~nce to increase the number of 
personnel working in the field calls into question the role that 
DIGEBOS plays in the protection and conservation of Guatemala's 
biodiversity and tropical forests. At least one Guatemalan 
conservationist notes that the organization still has not grasped 
the meaning of its responsibilities in this area. However, the 
recent change in DIGEBOS's organization  provides the opportunity 
to place more emphasis and more personnel in areas that have 
~ignificant biological diversity to protect. 

DIRECCION TECMICA DE PESCA (DITEPESCA) 

DITEPESCA is the goyernment organization responsible for the 
administration of fishery resources. It falls under the 
Direccidn General de Servicios Pecuarios (DZGESEPE) , and is 
directly dependent upon the Elinisterio de Agricultura y 
GanaderSa. DITEPESCA has a Director and four 
departments-Departamento de Acuacultura, Departamento de 
Piscicultura, Departamento de Pesca MarStima, and Departments de 
Pesca Continental. 

None of these departments is directed toward the 
conservation of biological diversity: instead, the Departamento 
de Acuacultura is oriented toward extenmion work in shrimp 
cultivation, Piscicultura provides technical a88irtmce to 
mall-scale fish fanners, Pesca Continental promotes firh 
farming, end Perca Marstima regulate8 and immuer licanmem for 
comrmerci8,1 fiahing. DITEPESCA a180 has a marine turtle 
reproduction program on the'lltlantic coast, which includes one. 
Part-time biologist and three field workerr. The marina turtle 
Project does not receive rufficient funding nor doer it have , 

nuf f ieient perronnel. 

INSTITUTO DE ANTROPOLOGIA E HISTORIA ( IDAEX 

IDAER falls under the recently created t4iniuterio.de Cultura 
Deportes and is the institution rerponrible for addn,istering 



the cultural heritage of Guatemala. Created in 1946, IDAEH has 
direct influence on Guatemala's biodiversity because many of the 
nation's archaeological sites are located in undisturbed natural 
areas, especi&lly in the tropical forest of the Department of the 
Peten. 

Although IDAEH has a significant re,,ationmhbg with 
biological diversity and txopieal forests in Guatemala, its 
primary role is protection of cultural (archaeological) 
monuments. The Institute does cooperate with the goals of 
natural resource conservation, but critics point to the fact that 
forest resources continue to he exploited within Tikal Park as an 
indication that protection of Biodiversity is not the Inmtitutels 
principal function. 

CENTRO DE ESTUDXOS CONSERVACIONISTAS (CECON) 

CECON is the academic unit of the Universidad de San Carlos 4 
responsible for promoting the field investigation and 
conservation of renewable natural resources. CCCON1r mtructure 
also allows it to develop environmental education and 
interpretation programs by means of exhibitions and publication, 
conferences and audiovisual materials for 8tudents. 
Investigation is conducted by a group of experienced remearchers 
and focuses on fish, birds, plants, reptiles and amphibianr, and 
the planning and management of protected areas. 

As well, CECON directly administers eeven biotopo~ (wildlife 
areas focused on protection, investigation, and education) and 
the national botanical garden. With control of a total of 
136,052 hectares of mangroves, cloud forest, ttopical forest, and 
wetlands, CECON has direct and significant impact on the 
conservation of biological divermity and tropical forests in 
Guatemala. CECON is currently developing a Conmervation Data 
Center to bring together a11 pomrible information on the nations' 
biological resources. 

CECON is the Guatemalan organization which ha8 achieved the 
most success in the management and protection of biodiverrity and 
tropical forests. Although in eximtence for only reven yearn, 
CECON has well trainee profermional and technicians, though it I 

lacks uufficient perronnel in middle level8 and in reamarch. I 

Although scientific research la one of CtCON'm principle charge#, ' 

the need to manage wildlands aream has taken mearce par8onnel out 
of this field into strict ~unagemnt. I 
COMISION NACIONAL DEL HEDI0 AMBIENTE (CONAMA) b 

CONMA was created in Decunber, 1986 by Congremmionrl dectme 
No. 68-86, as a dependency of the Premidency. The organization 
consists of a Coordinador named by the preridmt, 10 menberr made 
up of other government organization, a team of technict.1 
specialists, and an adminirtrative team. I 



CONAMA's function is to assess and coordinate all ~ctions 
related to national policies on the protection an6 imposovment of 
the environment. Since its creation, CONAM has promot.ed the 
creation of a Comisi6n del Med:Lo Ambiente! within the National 
Ccngress, promoted environrnentul aspects of the National 
Development Plan, hosted a series of seminars on the environment, 
and promoted several laws in favor of environmental protection, 
including the still pending Ley de Areas Protegidas. CONAMA is 
performing a vital role in governmental orgahization and 
coordination on environmental issues. Although still in the 
process of organization, CONAMA has nonetheless been able to 
achieve positive actions and influence within the Government of 
Guatemala. 

COE'rISION LIQUIDADORA DE FYDEP 

The government ciganization formerly charged with absolute 
power in adxhistering and developing the Department of the 
Peth, the Empresa Nacional de Foment0 y Desarrollo Econ6mico del 
Peten (FYDEP) existed between 1959 and 1987. During April, 1987, 
FYDEP began a process of liquidation and was replaced by the 
Comisi6n Liquidadora de FYDEP. Originally, the Junta Liquidadora 
was given six months to transfer all activitities to other 
ministries of the Guatemalan government, but an appeal extended 
that period for an additional y@ar. 

As a result, the Junta Liquidadora can currently use the 
natural resources and biodiversity of the Peten at its 
discretion. The organization has huge impact on the nation's 
tropical forests, because it continues to allow large logging 
concessions to extract mahogany and Spanish cedar. Becauoe both 
FYDEP and the Comisi6n Liquidador have been operated by the 
Guatemalan Armed Forces, little control has been exercired on the 
organizations by other entities or individuals of the goverment. 

IMSTITUTO NACIONAL DE TRANSFORMACION AGRARIA (INTA) 

INTA is related to biodiversity and tropical forest@ becaume 
its charges include the inventory, surveying, expropriation, and 
distribution of *unusedm lands (tierrar ociosas). INTA is in 
charge of land distribution in the Franja Tsanrversal del Norte 
and, now that FYDEP 16 being disbanded, of the Department of the 
PetCn, as well ar of all unused lands in Guatemala, whether 
n.ationally owned or not. Accord:ingly, INTA i 6  the @tat8 agency 
An control of national lands, much of which lies in the Petbn 
tropical forest and much of which have the btoadert and bert 
Protected biological diversity in the nation. 

In general, there are no specific institutions chargad with 
the protection of biological diversity, though at le8.t On8 
organization, DIGEBOS, ir charged with wildlife protection. 
Overall, Guatemalan legislation related to biological divarsity 



and tropical forests can be said to be ineffective for the 
following reasons: 

* Legislation is not up to date, especially when applying 
fines, most of which are so low that violators have no trouble 
paying them and, thus, are not deterred from committing the 
infraction. 

* Legislation is too disperse. Regrtlations are found in a 
variety of laws, some of which seemingly have little relation to 
the topic. For example, forestry regulations are found in the 
Ley Forestal, Ley de Gobernaciones, C6digo Civil, and Ley de 
Minerla e Ii5drocarburos. 

* Institutions charged with applying the law8 are debilitated 
by insufficient personnel, equipment, or financial rerourses, 
For example, the Departamento de Parques Nacionales y Vida 
Silvestre of DIGEBOS assigns its scant personnel directly to one 
of the eight parks they administer, leaving no one to control 
illegal hunting, fishing, or traffic of wildlife in areae outside 
of these parks. Overall, DIGEBOS is unable to enforce the 
illegal traffic in wildlife due to lack of personnel and 
resources. A total of three individuals are charged with 
protecting wildlife in Guatemala, and they are assigned no 
vehicles. The actual need is for at least four individual8 in 
each of Guatemala's political departments. 

DIGEBOS personnel have no manual for wildlife management, 
and personnel are not sufficiently trained to handle the 
organization's enforcement mandate. Moreover, DIGEBOS ha8 but 
one vehicle asigned to the divinion of Parques Nacionales y Vida 
Silvestre and .only half a dozen boats. 

In another example, the Junta Liquidador del FYDEP ham no 
way of controlling the use of renewable natural rerources in the 
PetBn kecause they have no personnel dedicated to the job. 

Where appropriate fishing, hunting, and foramtry law8 exirt, 
no regulations are npecified to rttucture their enforcement. 

The laws are not known by the public or rerponaible public 
officials. There is no diffurion of law8 concerning ranwable 
natural rerourcer, for example, concerning protactad ararr and 
off-reasons of hunting or logging. Public official8 fail to 
apply exinting laws becrume they are unaware of them. 

Laws are blatantly violated. Commrcirl intarertr are 
mometinwm ruperior to the morality of individual8 involvad in 
exploiting forest6 and wildlife, 

t Laws are not enforced due to lack of backing of rerponrible 
authorities. Technicians file reports on illagal ictivitiea, but 
no follow-up is forthcoming due to negligence, lack of intarart, 



or compromises among the maximum authorities of the xesponsible 
institutions. 

* Judicial authorities have little experience in applying laws 
concerned with biological diversity 8 ~ 3  tropical forest8. Few 
cases arrive before judges, with the ~~esnlt that the few that do 
are pardoned or dismissed due to "lack of proofma 

* Legal force laws has been weakened. Violations have 
occurred with such frequency without penalty that citizens fail 
to respect regulation and potential legal repercus~ions. 

* Fees for hunting and fishing are not collected, nor has a 
standardized form for licensing ever been developed. 

Public education in Guatemala has no apecific programs in 
biological conservation, environmental studies, ox the 
relationship between the environment and human communities. A 
few concepts of ecology are included in elementary and high 
school science courses, but emphasis is on memorization of basic 
principles. No consideration is given to rocial or economic 
implications, nor are attempts made to create an environmental 
ethic emong public school students. 

Several Guatemalan government organizations are attempting 
to incorporate environmental themes into public school programs, 
but, to date, most environmental education has been conducted 
outside schools among the general public. 

Reflecting Guatemala's lack of institutional and educational 
capacity for the conservation of biodiversity and tropical 
forests, the public assigns low priority to there iasuer and i e  
more concerned with security, employment, and nourirhnent. 
However, environmental degradation contributes to rocial and 
economic problems, a fact that must be brought to the attention 
of the putlic through greater emphasis on education and training 
of natural resource professionals. 

Recornendations 

This document concludes with a list of recommended policy, 
program, and project activities derigned to promote the 
Durtainable ure of tropical forertr and b4ological divarrity in 
Guatemala. 

Policy Recommendationr 

1. Develop a national strategy on biological diverrity and 
tropical forests. Increare Gov@rnment of Guatemala re8OUrC.B 
dedicated to the wime ure and conrervation of biologic.1 
eiversity and tropical forertr. 

2. Establish a national ry8t.m of 25 priority protected 
u e h  that sepresent Guatemala'r diverrity of eco8yutu88. Place 



these areas under 8 single Government of Guatemala institution. 
Develop management plans for each of the priority areas. 

3. Focus development efforts on the rustcinable economic 
development of renewable natural resources. 

4. Focus additional sustainable development efforts on the 
Department of the Petbn. 

5. Focus conservation and sustainable development efforts 
on the Guatemalan volcano chain. 

6. Emphasize Guatemala's positive potential in the 
conservation of tropical forests and biological diversity. 

7. Encourage debate on the relationship between population 
growth and environmental degradation. 

8 .  Focus on necessary changes in institutional and 
legislative structure. 

B. Project Recommendations 

1. Train and create jobs for additional conservation 
workers. 

2. Require environmental impact atatements for all projects 
whlch affect natural resources, tropical forests, or biological 
diversity. 

- .  
3. Preserve the biological diversity and economic 

contributions of Guatemala's Pacific Coaat mangrove forarts. 

4. Promote the sustainable harvest of renewable n&tural 
resources (xate palm, allspice, chicle) from the PetLn tropical 
forest. 

5 .  Increase the number of protected area guard8 and guides. 

6 .  Stablilize agricultural axpanrion in the buffat tones 
around protected areas. 

7 .  Assist Guatemalan gene bank8 in the .x ritu conm8rvation 
of economically important plante. 

8 .  Establioh a serier of botanical gardens throughout 
Guatemala. 

9. Develop a Mayan Agroecology syrtem near an 
archaeological 8ite in the PetLn to produce agricultural 
discoveries of benefit to local farmerr and to promote tourirm. 

10. Increase the educational and renearch capabilitier of 
the National Museum of Natural Iiirtory. 
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Amendments to Sections 117 (Environment and Natural 
Resources) , 118 (Tropical Forests), and 119 (Biological 
Diversity) of the U.S. Foreign Assistance Act of 1985 specify 
that the President of the United States shall require all 
agencies and officials responsible for program8 or projsctr, 'to 
prepare and take fully into account an environmental asaearment 
of any proposed program or project under this chapter 
~ignificantly affecting the environment of any foreign countrym 
(Committee on Foreign Affairs, Conunittee on Foreign Relations, 
l986:45) . 

The requirements also state that, 'Each country development 
strategy statement or other country plan prepared by the Agency 
for International Development shall include an analyris of 

(1) the actions necessary in that country to achieve 
conservation and sustainable management of tropical forests, and 

( 2 )  the extent to which the actions proposed for rupport by 
the Agency meet the needs thus identified.' 

Finally, the record also notes that, "In order to preserve 

1 
biological diversity, the Preoident is authorized to furnish 
assistance under this part to assist countries in protecting and 
maintaining wildlife habitats and in developing sound wildlife 

i management and plant conservation programsa (Committee on Foreign 

I I Affairs, Committee on Foreign Relations, 1986r49). 
i 

\ This assessment of the biological divermity and tropical 
forests in the Central American Republic of Guatemala ir a 

! j I response to these xequirements. The report has four diatinct 
objectives: 

(1) to describe Guatemala'r biological diversity and 
tropical forests, 

( 2 )  to evaluate the  tatu us of the natione# biological 
diversity and tropical fore~ts, 

( 3 )  to identify pre~sures affecting the nation1# biological 
diversity and tropical forerts, and, 

( 4 )  to propose cost-effective and feasible rctionr to 
assess and achieve the oustainable use of Guat.raalals biological 
diversity and tropical forests. 

As well, recent amendments to Unitod Stater Agricultural 
Trade and Development Act of 1954 (Public Law 480) oxpand the 
range of activitier that can be developad wing local currancy 
under the Agricultural Aid and Trade Hiraions Program to include 
activitieo beneficial to the canrentation of biological diverrity 



(State 1988). Specifically, Section 109 of PL480 has been 
amended to include activities such as the following: 

"(1) 'Research on threatened or critical ecosystems and 
species, especially in tropical developing countries; 

( 2 )  Establishment of nat.iona1 conservation data center 
determine conservation priorities and to review environmental 
impacts of development projects; 

( 3 )  Development of national conservation strategies; 
( 4 )  Identification of areas of high species endemism, and 

centers of origin of important crop plants; 
( 5 )  Acquisition of biologically important lands to establish 

parks, agricultural reserves, or other, types of conerervation 
units; 

( 6 )  In-country training in reeources management and support 
for institutions that do such training; 

( 7 )  Public awareness campaigns involving local and 
international non-governmental organizations to promote the 
conservation of biological diversity; and 

(8) Restoration of degraded  ecosystem^.^ 



I. BIOIDGICAL DIVERSITY AND TROPICAL 1CORESTS I# 

A. OPemriw 
Guatemala's location as a bridge between two continents and 

as a bridge between two oceans makes it one of Latin America's 
foremost repositories of biolo ical diversit (definition in 
Appendix I). Its geograp k t d n  the tropics 
defines Guatemala as a tropical country, yet most of its 
ecosystems are subtropical, following Holdridge's Life Zone 
classification. With characteristics of both the Nearctic and 
Neotropical biogeographical zones, Guatemala 6ervea as an 
ecotone-c fulcrum between two biological region#, mharing 
characteristics of both. The lowlands of the PetCn and Caribbean 
are decidedly Neotropical, yet the Anterior highlandu and high 
Pacific mountains are classically Nearctic. This intermediary 
situation is reflected in Guatemala's abundant and varied 
biological diversity. 

Guatemala's ecosystems are home to a wealth of wildlife 
associated with North America's Nearctic region (deer, wild 
turkeys, cardinals, racoons, and coyotes) and South America's 
Neotropical region (tapirs, anteaters, monkeyr, parrotr, boa 
constrictors, an8 jaguar61 (Leonard 1987:26). The country has an 
estimated 250 species of mammals, 664 species of birds, 319 
species of reptiles and amphibians, and 220 species of freshwater 
fish. While Guatemala shares many of these rpecies either with 
North America or South America, no fewer than 45 species of 
vertebrates are endemic to the country, meaning that they appear 
nowhere else in t h e l d  (Perfs1 ambiental 1984) . 

With almost 1,500 vertebrate species, Guatemala's vertebrate 
fauna is the most diverse in Central America. The number of 
endemic vertebrates (45) is the second highest in the region, and 
its list of 133 endangered species is second only to Comta Rica'm 
138 endangered species. A6 the World Wildlife Fund - U.S. ha8 
noted, from a biodiversity atandpoint, Guatemala ir one of the 
most important nations in Mesoamerica, becaume it has the highert 
vertebrate faunal diversity of the Central American nationo and 
the second greatest expanre of broadleaved forert (WWF 1987:l). 

With Costa Rica, the Republic of Guatemlr rlro rhares the 
distinction of having the momt diverrified plant growth in 
Central knerica. The nation'm forertm hold 17 8pocier of 
coniferour trees and 450 rpecies of brordlaavad .tree# (Perfil 
Ambiental 1984: Veblen 1976). 

8. Phymical Regbnr m a d  Their Plant8 and Aalulr 
Guatemala's surface zelief can be clrmrifiad in r number of 

waye. The Perfil Axnbiental produced by Univaraidad Rafaal 
LanBivar fo-u. s . Agency for International Dwelopacnt (1984) 
divides the nation into eight physiographic region8 bared on 
geological mtructure (1984 : 27-29) . The 8ams document almo 
classifies Guatemala according to the Holdridge Life tone rystem, 



under which the nation is divided into 14 zones according to 
temperature, precipitation, and altitude (1984:46; 285-289) .  

Here, we present a more 6implifieA view, one which divides 
the country into its four basic physical regions, each of which 
contains its own particular flora and fauna. 

(1) On the country's southern coast lies the Pacific 
coastalplain, with an average altitude of 850 meters above sea 
level. Until 40 years ago this was a region of dense forests 
filled with a va.riety of mrrnunals and birds. Today, most of the 
region's forest have been transformed into pastures and swampe; 
its original mangrove forests have been seriously impacted, and 
its animal life in general has been drastically reduced. Some 
species have been extermhated from the area--the bear, oao 
real; M m e c o  ha a tridactyls) and oceloto (Feli~ &raalfSr; to - mention + on y two. 

However, the Pacific coastal plain still holds a variety of 
mammals, fish, and birds, as well as reptiles such as crocodiles, 
caimans, iguanas, and fresh water turtles. It is also a major 
wintering ground and xigratory path for numerous North American 
breeding birds, including -- Buteo swainso&, Cathartes aura, 
Kuscivora forficota (scissor-etailedycatcher) , f ivc species of 
swallaws, and at least 40 smaller species of birds. 

In genercl, though, the region's ecosybtems h a w  suffered 
radical change during the past 30 years, and its fauna have been 
seriously degraded, due mostly to the creation of farmland and 
pasture for export products. At the same tine, illegal hunting 
and overexploitation of animal life have led to the loss of both 
species and sizes of animal populations. For example, the sandy 
beaches of the Pacific coast are critical habitat for the annual 
migration of marine turtles that lay their eggs above the high 
water line. Hunting and egg predation by local residents, dogs, 
and natural predators are decimating these populations in 
Guetemala, as well as elsewhere in the turtles' range. 

(2) Moving inland, the Pacbfie mountain chin consi8ts of a 
strip of 33 volcanos paralleling the pacific Ocean. The region 
extends from 850 meters above 8ea level to a height of 4,211 
Wters at the peak of Vo2cbn Tajumulco, the highcrt point in 
Central America. Two subregions are tacognited within thi8 
area--the boca costa or of the mountains, and the cloud 
forests of- mountains' highest reaches. 

The Pacific mountain chain vtill holds broadleaved forest 
where vioitorr and hunterr kind curarrowa Crax rubra) and 

+w i-m chachalacas (Pent10 e ur urarcens . In t e g m a n d  rainiest 
Part8 of the oca costa ve re c populations of the rare horned 
9uan (pavo de cacho; Ore0 harir desbianurr) and rerplendent 
Puetzcl (Paromachrus * mocinno 



Polochic. Physically, the region is mostly' flat with karst 
(broken limestone) relief. Guatemala's only true tropical. 
rainforest (very humid tropical forest life zone) is located on 
the eastern Caribbean extreme of the PetCn-Caribbean lowlands. 
The region is inadequate for the development of agricultural 
activities and is best left in its natural forert cover. 

Much of the Peten-Caribbean lowland region is still covered 
by dense broadleaved forests (as well as m m e  tropical pine 
communities), with well-known tropical trees such a8 Spanish 
cedar (cedreiw s ) ,  mahogany swietenia macro h la), headnut Sr ram6n (Brosimurn a icastrum) , an %XZT- e z a  ota) . 
Wildlife in these forests is rich and var b e k n i a r l s  
as jaguars (Panthera onca) , punas Pelia concolor) , tapirs 
T3 irus bairdii) , mo-s -- t e s r  and Ilouatta 

-1, potoa (micole6n. Potus f avus) , and peecariar (Ta a8.u -h- pecari and T. tajacu). At least 333 species of Guatemala 8 
specles of Eirds appear in these forests, including the colorful 
macaw (guacamaya, Are macao) . th!e 
-P ,and the o ~ l ~ t u r k e y  (pavo del 
ocel ata), to mention only the moat 
forests also serve as nesting sites for the jaribu rtork (Jaribu 
mycteria) and orange-breasted falcon (Falco deivoleucus). 

Her~ofauna include five species of turtles, the deadly barba 
amarilla (Bothro s as er) , cokal snakes, crocodiles, 83d in the 
Caribbean +.A su regaon marine turtles such as -- Chelonia mydas, 
Eretmochelys imbricata, and - Dermochely6 coriacia. 

Fish of considerable scientific, culturalj and nutritional 
value also appear in the region. finally, great rcientific value 
is given to the fact that many birds and mammals endemic to the. 
Yucatan peninsula appear in the PetCn-Caribbean I.owlands, 
especially in the dense forests of the PetCn. Animal8 much as 
the Petdn turkey (A riocharis ocelata), blue-crowned parrot 
(hazona f a r i n o s a ~ ~ d  Piono sitta haematotir), 
-emalan ivorybill (carpintero par*ot -h;lus rea 
uatemalensis) deserve special conaervation attent on as 
d e c i e s .  

The wetlands of Laguna del Tigre, the R S 0  Polochic, and Lago 
fzabal are critical componentli of the migratory route of m y  
bird species. RZO ~ u l c e  is critical habitat for the endangered 
Qanati, and for crocodilian rpecier, ar well am for 0th.~ 
reptiler and amphibians. Punta Manabique ir another impartant 
coastal wetland on the Caribbean and i s  critical habitat for 
crocodilians and migratory rhorebirdr. Agricultural convetmion, 
Pcrticide runoff, and hunting are placing revere prerrurer on 
them areas. 

With this bsiaf physical division of ~uatexnaia in mind, we 
Can now examine some of the more important ec08~8tem6 for the  
nation ' 6 biological diversity. 



11. STATUS AND MANAGEMENT OF BIODIVERSITY AND TROPICAL FORESTS 
IN GUATEMALA 

A. Tropical Forests and Their Protection 
All of Guatemala's remaining tropical forests can be 

considered critical habitat for endangered and endemic species. 
Tropical forests are extremely complex ecosymtems in which 
species share interselated biological functions crtablished 
through millions of years of evolution. Little is known about 
the size and configuration of habitats necefmary to preserve 
viable populations of thcse tropical forest species. For the 
habitats of the larger vertebrates (cat6, monkeys, tapirs, and 
forest raptors such as the Harpy eagle, for exmple), the bornon 
rule of thumb is "the bigger the better," Vaughn (1983) 
indicates for Costa Rica that wildland area8 must be more than 
100,000 hectares in size to preserve large vertebrate gene pools 
over long periods of time. A great deal of additional rerearch 
is needed in conservation biology to assist the relection, 
design, and management of protected tropical foreut areas. In 
the meantime, Aldo Leopold's dictum ctill holds: "The first rule 
of successful tinkering is to keep all the parts." 

Most of Guatemala's forested areas are concentrated in the 
PetOn and parts of the interior highlands, and the major 
opportunities for protecting tropical farests exist in theme 
areas. The Department of the PetCn contains the largert 
unaltered tract of lqwland tropical forest An Guatemala, and one 
of the largest tracts in Central America, Today, this forert 
conserves a full array of natural communities and specie8 common 
to the subtropical life zones found there, including healthy 
populations of endangered cats, monkeys, tapirr, birds, bats, 
reptiles, and amphibians. At the name time, of all formats in 
Guatemala, the Peten tropical forest io under the moat rerious 
pressure from road construction, logging, colonization, cattle 
ranching, an8 petroleum exploration, The priority protected 
areas listed in a later mection of thir report may be sufficient 
to safeguard the Petgn'r endangered biological diverrrity, but 
only if adequate management can be ertablirhed inunediately. 

The highland forests surrounding the volcanic peaks of 
6outhern Guatemala are a180 revetely threatened. The fragwnted 
remnants of their former extension provide critical habitat for a 
range of native rpecies. The highland montane (mountain) foremtc 
have an estimated 70 percent animal endeminm and mame a8 nerting 
habitat for the zerplendant quetzal, Guatemala'r national 8ymbol 
and one of the world'# most beautiful birdr. Podera1 law calla 
for the protection of the forest8 on high rlopes of  all volcmic 
peaks, but thir law is not enforced. Colonization, fuelwood 
extraction, and agriculture are common on there rittr. 

The forested peaks of the Siorra de la8 Minar, the Sierra 
del Merenden, Cerro San Gil, and the Sierra dt Santa Crut form 
critical habitat for many endemic species of  plmtr, reptiler, 
and amphibians. Lumber extraction and agricultural expansion 



threaten the species of these areas. The Sierra lo8 Cuchumatanes 
and Sierra de las blinas contain extensive coniferous forests 
considered by some forest geneticists to be the most important 
source of tropical pine germplasm in the world (Veblen 1978). 
Seeds from these forests have b ~ e n  ured in reforeetation programs 
in tropical regions of Africa, Asia, and South America. Lumber 
extraction and the lack of viable forest reserves in the 
Cuchumatanes and Sierra de la6 Minas are a threat to the 
long-term viability of these important economic species. 

8. Nangroves 
Guatemala's mangrove forests are being converted for 

ertificial shrimp hatcheries, salt ponds, and agriculture, as 
well as being overexploited for lumber, charcoal, molluoko, and 
crustaceans. This conversion will have serious econornic 
repercussions. 

Tropical mangrove forests acme a number of ecalogically and 
economically important functions, including the mapport of marine 
life. As an important component in the lifecycle of many shrimp 
and whitefish species, mangroves merit strict protection. The 
Guatemala's Pacific .coast mangrove forest8 are critical habitat 
for many economically important rpecies. Shrimp yields are 
closely correlated with the abundance of mangrove forests, and 
some researchers believe that up to 90 percent of commercial fiah 
pass at least part of their life cycles in mangrove forests. The 
root systems of Guatemala's red mangroves a180 serve as nureery 
grounds for commercially valuable lobsters, crabs, mussels, and 
oystero. The mangrove is also home to an assorted fauna of 
reptiles, mammals, and native and nigratory birds (RPtzler and 
Feller 1988:17). Mangroves continually produce large quantities 
of leaf detritus that is a bade for nearshore and estuarine food 
webs (Lahmann, Snedaker, and Brown 1987r240) , 

At the same time, mangrove trees ate used by human 
populations for water-resistant tinber, charcoal, dyer, and 
medicines, and they are being exploited relentlessly in 8ome 
coastal regions of Guatemala. Many hectare8 of mangroves are cut 
each year, for example, to produce fuel for drying ralt from 
oeawater. Between 1965 and 1978, 31 percent of ~uatamala'r 
Pacific mangroves were degraded (Motaka Caldaron 1979) . Thir 
figure represents a reduction from 234 aquare ki1onwt.r. to 160 
Ware kilometerr in only 13 years. The 0~0nomic impact. of this 
destruction are submtantial. The value of the firhing indwtry 
Protected by mangroves rurp8rr.r million8 of dollarr p.r yoar. 
GWernala s mangrover a180 bring in racreation and tourism income 
through such areas as the Biotopo Montorrico, amnaged by tha 
Centre de Estudios Conaervacionistss (CeCON) of the Univorsidad 
dc San Carlos. 

Although Guatemala's mangrover must be protactad to pr..ewe 
their Particular biological diversity and their rconomic 

to the nation1. citizens, alternativam will have to 
be found to cover loco1 hman needs for fuelwood, charcoal, and 



I 
building materials. These alternatives could include fuelwood 

I plantations, use of solar energy for drying malt, and alternative 
employment opportunities in tourism acd fiohing. ?or.example, 

. mangroves are estimated to produce 12.5 cubic meters of wood per 
hectare per year (Godoy 3985). This figure provides an ertimate 
of the replacement values that will be needed to ertablieh 
fuelwood plantations outside protected mangrove foreste. 
Silvicultural information on the ruotainable management and 
reneration of mangroves in Gomez Cruz ( 1 9 8 0 )  could oupport this 
effort. 

One key observation by researchers Ps that mangrove 
protection will be successful only if it focures on'an area much 
larger than the mangrove itself. Rapidly expanding agricultural 
lands subject to fires, pesticide use, and fertilizer application 
negate the value of establishing protected mangrove areas in 
small coastal areas. 

Among the proposed protection areas for mangrove forests are 
Las Lisas, Tilapa, and blanchbn. A number of aources for the 
evaluation of coastal lands and mangrove8 are available for 
Guatemala, e.g., Godoy (1985), Gomez Cruz (1980), an8 Morale6 

1 Calderon (1979) . 
C. Status and Protection of Ibrdaagetcbd 8peci.m 

i Little is known about the rtatus of endangered or endemic 
8pecies in Guatemala. We lack quantitative information on the 
status, distribution, habitat requirements, and degree of threat 
for many species. Although scientific references on Guatemalat6 
flora and fauna exist, many of these rtudier have been made 
obsolete by recent deforestation and other traneformations of the 
Guatemalan landscape. Efforts to update there publications have 
been limited by lack of funds and by the difficulty of travel in 
regions of political unrest. Scientists have not virited some 
regions of the country for 20 yearm (Isnuel Ponciano, personal 
communication, 1988). The northern slope of the Cuchmatmer is 
biologically unexplored, as is mort of the northetn side of the 
Sierra de la€ Hinas (Peter Hubbell, personal coxnunication, 
1988). 

At the same time, Guatemala ha8 many fame of plants and 
animals that deserve protection because: ( 1 )  they are unique in 
the world (various 8rlamanders, toads, fish, mnaker, and at least 
four mammals), (2)  becauae they have restricted terrltoriem with 
small populations (tapirs, jaguarsr manatoar, monkeys, oceloter, 
horned guan, macaws, quetcalr, etc& (3) because they ruffer 
from aggresrive axploitation at the hands of human coamnuritie8 
(mangroves, mahogany, cedar, and variour rpmcier of Sirh, mhrimp, 
and mollusks) , ( 4 )  becaure they metve as national rymbolm and 
part of the nation's cultural heritage (the 
orchid, chicle tree, and breadnut ramon), or (5) 
remain unknown to wertern science. 



A variety of activities are leading to the decimation of 
Guatemala's native flora and fauna. The principal threat is 
destruction of habitat. Deforestation for timber, fuelwood, 
agriculture, cattle ranching, urbanization, and road construction 
have decimated native species, causing direct or indirect impact 
on almost all types of plants and animalis. Subristence and 
commercial hunting is alro pressuring species, in particular cats 
and crocodilians. Another problem is the illegal trade in 
wildlife. Although Guatemala is a member of CITES, animal 
products continue to be exported both legally and illegally to 
Mexico, Belize, and Honduras. TRAFFIC, the wildlife trade 
research group of the World Wildlife Fund-U.S., estimate8 that 
more than 50,000 reptiles were legally exported during 1987. 
Ornithologist Peter Hubbell of Antigua, Guatemala, muggertr that 
some illegal bird traffic could be ended if Guatemala became 
party to the Migratory Bird Treaty. 

Overall, management efforts to protect endangered, endemic, 
or migratory species in Guatemala are minimal. Lack of political 
will to assign the necessary authority and rcaources, lack of 
up-to-date scientific information, and the limited number of 
qualified wildlife management personnel are major limitations. 
Scarce human and financial resources will continue to hinder the 
implementation of effective wildlife management programs for 
years to come. 

1. Fauna 
Guatemala has an impressive' range of wildlife due to its 

unique position between the Neoartic and Neotropical 
biogeographical realms. Scientists have reported 1,453 
vertebrates for the country, not including saltwater firh 
rpecies. The country's known liert of fauna includes 250 8p8CicbS 
of mammals, 664 rpecies of birds, 231 rpecier of reptiles, 88 
species of amphibians, and ,220 rpeciee of freshwater firh (Perfs1 
Ambiental 1984~53) . At least 133 animal species are considered 
threatened or endangered with extinction, due principally to 
habitat destruction or overexploitation for rubsi8tence or export 
(WW-US 1987:125-126). Table 1 preuentr a lirt of Guatcrmalan 
8pecies which appear in the CITES Appendix of Endangered Specior. 
(Cf TEs - Convention on International Trade of Endmngered 
Species. ) 

r e  Mammal8 
Guatemala has 10 order8 of terre6trial mrmmalr reprerenting 

30 funilia8 and 184 rpecier. The most numerour muma1 order8 in 
Guatemala are bats (Chiroptera order), with 89 8p.cie. 
ZePrerenting 48.4 percent of the total uanalr in the c0UntW 

are followed by mice, rats, mquirrelr, and other rodontm 
(RMentia order), with 52 rpecier, representing 28.3 p.tc@nt of 
the nation'. mammal species. 

In an intermediate position lie the carnivores, reprerented 
by 19 of the 62 k n m  carnivore apecier (10.33 percent of 
Gutemla ' 6 mammal rpecier) . The least reprerented OroupS are 



the Perisodactilos--tapirs--(with 0.54 percent), 
lagomorfos--rabbits--(1.09 percent), and primates (two npecies 
making up 1.09 percent of total mammals in the country). 

Of the 184 land mammals known for Guatemala, only a few bc 
can be considered abundant; the majority are rare, and s o w  are 
exceptionally rare. Among the primary reasons for thie situati 
are loss of habitat, illegal hunting, overexploitation, and 
general lack of ecological conscience among Guatemalan citizens 
Guatemala's mammals are losing habitat to deforestation, 
conversion of forest lands to famland and pastureti, forest 
fires, human pressure to obtain fuelwood, and environmental 
contamination from chemical defoliants, 

Many of Guatemala's maha1 rpecies are hunted for rkinr or 
bushmeat, especially the larger rpeciec ruch as rpotted cats and 
tapirs. But smaller species are killed as well, namely agoutfs, 
pacas, and squirrels. Hunting in itself would not have ruch 
severe impact on the nation's mammals, but Guatemalans continue 
to hunt females during periods of reproduction and species with 
severely reduced populations. 

Mammal species are classified as threatened when their 
numbers have been reduced to a critical point through rrdical 
changes in their habitat or through direct pressure on their 
populations. Guatemala has already lost mammal species to local 
extermination, especially in the Pacific coastal plain and 
Pacific volcanic chain. There, the majority of original mammal 
species are now totally absent. In the north and west of the 
country-in the PetBn-Caribbean loz#lands--quantiticrs of wild 
mammals hold out, but they are under constant pressure from rapid 
rates of deforestation. But many of this region's rpecies are 
undoubtedly declining in number, and their future may be grim if 
immediate measure are not taken to protect their habitats. 

Over all, Guatemalan scientists consider 40 of the nationwe 
250 land and sea mammal rpecies to be reriously threatened with 
extermination. These 40 mammala reprerent 93 percant of all 
Guatemalan fauna in serious condition. Bat8 and rodents (141 
species of the 250 total) are conridered stable, as well 88 
rabbits S lvilan r brasilanrir), and the oppokn Didel him 

W i g h z a n a  raaait, s ivi~an 8 flor fhP- m u 8  
m w n  in number and ir remr- becan* almomt - 
&ccluni~ely nocturnal (Rubbell, pee., 1988). 

The deterioration of fauna in Guateznala i8 echoed in other 
regions of the tropics. Hany o f  the species lirted a8 endangered 
in the country a180 appear on international list8 8uch a8 that of 
CITES. 



TABLE 1 

GUATalALAN ANIMAL SPECIES LISTED IN CITES APPENDIX AS ENDANGERED 

Scientific - Name 
M-alia 
Primates 

Alouatta villosa 
Ateles geoffreyi 

Felidae 
Felis concolor 
Felis pardalis 
Felis wiedii 
Pantera onca 

Perssodactyla 
Tapdrus bardii 

Avif auna 
Psicormes 

Compehilus guatemalensis 
Harpia harpyja 

Gallif onnes 
Oreophasis derbienus 
Penelopina nigra 

Phasionidae 
Colinus virgianus 
Cyrtonyx ocellatus 

:!rogoi f orme 
Pharomchus moccino 

Podicipedi f ormes 
Podilybus gigas 

Psitacif ormes 
Ara rnacao 

Conmron Name 

howler monkey 
spider monkey 

Puma 
ocelote 

. margay cat 
jaguar 

tapir 

Guatemalan ivorybill 
harpy eagle 

horned guan 
chachalaca (guan) 

resplendent quetzal 

AtitlSn grebe 

acarlet macaw 

Am~hibia 
Salienata 

Bufo sp. 

~rbcodylus moreletti 
Crocodylus acutu8 
Caiman crocodylus 

Rhunchocephal in 
Iguana rincophala 
Belodema horrid- 

serpen te s 
Boa constrictor 

Perf Sl Ambiental 

toad 

Moreletti'r crocodile 
American crocodile 
caiamn 

iguana 
beaded lizard 

boa conrtrictor 

1 9 8 7 t 5 5 ,  corrected by Peter Hubbell, 



b. Birds - 
Better documentation exists for Guatemala's birds than for 

any other group of wildlife in the country. The nation has a 
significant avifauna composed of 46 families grouped into 394 
generas and 664 species. Of these 664 bird mpeciee, 480 are 
permanent residents; 184 are migratory rpecies. 

Many of Guatemala's bird rpecies are threatened by 
uncontrolled hunting, destruction of their nesting arear, forest 
fires and deforestation, and the transformation of forert to 
pastures and agricultural land for export or rubrirtence. No 
detailed studies have been conducted on the coneervation rtatus 
of Guatemala's bird life, but many mpecies are conridered 
endangered and at least oae, the Atitlh giant grebe Podil 
i as), an endemic species, is thought by some remearc err to now f- e extinct. + 

Guatemala is a signatory to the international CITES treaty 
(via Decreto No. 63-79), and 78 of the nation's bird.rpecie6 are 
listed on the CITES Appendix I list, meaning that they may not be 
legally exported from the country. Additionally, Guatemala's 
hunting law (Ley No. 8-70) prohibits hunting or capture of bird 
species such as the quetzal (Pharomachrur mocino), horned guan 
(pavo de cacho, Oroeo hasis derbianus) , o c m d  turkey (pavo 
ocelado, w+ocharzs e oce ata) or Atitlln giant grebe 
(zarbulliasr n l h ,  00dglkbu~iq:s) . The r u n  law a1.o 
prohibits hunting or capture o c a1 insectivorous birdr 
and ornamental birds, though the law is interpreted to pemit the 
hunting and comercial export of any specier not protected by the 
law or by CITES.. As a result, at least 102 of Guatemrla'r 664 
bird species are hunted. Some are migratory rpecier that ire 
abundant in other nations, although rare in Guatemala. Other 
species are Guatemalan residents and endangered within the 
country. Table 2 presents the numbers of birds exportod from 
Guatemala between 1981 and 1987. 

c. Am hibians and Re tiles 
* r n a l ~ r h  wildlife rerourcefi in Guatemali. the 

nation's amphibikn aid reptile specier are threatened with - 
extermination. The causes are the same 88 with an8annalr and 
bird8--uncontrolled hunting and habitat dertruction through 
deforestation and forest firee. The throat8 to wnphibian~ and 
especially reptiler, however, are alro barad on public ignorance 
of the biology, W e ,  and dangers of there a n h l r ,  

The IUCN lirts a total of 330 rpecier of reptile8 and 
amphibian8 in Guatemala--99 rpecier of amphibian8 (mainly frog8 
and ralamanderr) and 231 rpecier of zaptiler (including llsardr, 
makes, turtles, and crocodiler). The majority.of there apocies 
are little known, and naw rpecier are still boingdircwered. 
Among the moat threatened are 8peci.r of frog8 (8ylid.e family) 
and salamanders (Pletodontidae family) that live in the humid 
tropical forests and highland cloud forortr regionr of the 
country (the Peten-Caribben lowlsndr and the interior highlands). 



These threats come chiefly from the elimination of tree cover for 
fuelwood and lumber, and from deforeatation for agriculture and 
pasture land. 

Of Guctemala's 128 species of snakee--belonging to reven 
families--19 are poisonous (from the familieu Elapidae, 
Hidrophidae, and Viperidae), and rome are extremely rare due to 
their systematic elimination by humans. 

Three groups of Guatemalan reptiles are considered 
economically important-marine turtles, crocodiles and caimans, 
and iguanas. Of these, the marine turtles are the most 
important: their eggs are favored fooc? among human populations 
on- the Atlantic and-Pacific coasts (mpecies - Le idochel 8 
olivacea, Dermochel 8 coriacea, Eretmochel 8 - - i i i s h d E d  
Chelonia midas a ass 2'- rarer croco les and caimans 
IC~OCOI 1 ~ ~ ~ r o c o P I u s  acutu~, and Caiman crocod 1u.l 
d p r ~ n c r p a l l v  or t exr akinsrand insreared __YT comers a1 
interest in-them durins the Past few Years had led to reriouslv 
reduced populations. *he P&C~ crocohle Crocod lur norelett~) 
is especially threatened by uncontrolled hunt * ns in he wetlands 
of the western Peten. ~exicans crorr over the border from nearby 
populated areas in the State of Tabasco to kill crocodiles and 
sell their skins in Mexico. 

Iguanas (feuana i uana) and garrobos (rock or spiny-tailed 
iguana, Ctenosaura s i m ~  w* are in great demand for both rural 
and urban consumption, a tradition that has led to reriour 
decline in the animals' populations, because they are urually 
hunted precisely when the females are filled with eggr. As a 
result, population8 have little chance to increase, and in many 
areas of  the southern coa8t they are actually being exterminated. 
Table 3 documents the threats to Guatemala's repti188 and 
amphibians from legal and illegal exportm. 



TABLE 2 

Known Wildlife Exports from Guatemala 

Birds 

Year - Number of Specimens 

1,158 
1,248 

83 
3,138 
5,680 
4,957 
none 

Bird exports include the families: Psitacidae, Tinamidae, 
Cracidae, and Fringilidae. Source: CITES report, 1988. 

TABLE 3 

Known Wildlife Exports from Guatemala 

Reptiles and Amphibians 

Iguana iguana 33,420 26,640 5,050 65,110 

Basiliscus vittatus 13,540 5,755 2,400 21,695 

ARleiva ameiva 7,40Q 2,839 none 10,239 

Boa constrictor 6,450 2,830 2,253 11,530 
. ,  

Caiman crocodyluo 116,234 269,010 none 385,244 + ? 4 

* Data for caimans include skin8 wlaundered' through Guatemala, f 
but originally from Venezuela and/or Colombia. i 

t 
Source: Escobar 1987. i 



2. Plorr. 
a. Overview 

Guatemala is noted as much for the diversity of its, flora as 
for its fauna. As vith its animal life, Guatemala's location 
between two continents and between two oceans has given the 
nation vegetation that is characteristic of both North and South 
America, as well as plants that appear no where else but 
Guatemala. 

Guatemala's orchid flora is especially diverse. The country 
has at least 527 species and 25 varieths grouped into 89 genera; 
of these 527 species, 57 are endemic. Guatemala's orchid 
diversity is especially surprising considering that Mexico, with 
18 times as much territory, has only slightly more apecien of 
orchids--600. 

Ferns and mosbes are also surprisingly diverse in Guatemala. 
The nation has 110 s~ecies of ferns in 67 qeneras beloninq to 9 
families. Mosses ari represented by 519 species in 205 genera, 
some of them species shared with llexico, the northern United 
States and Canada, Andean countries, and rpecies from Brazil and 
the Caribbean. But the nation also has 55 epecies of mosses that 
are endemic. 

Several of Guatemala's natural ecosystems are conrider.ed to 
be critical habitat for conservation of plant biodiversity, due 
to ongoing threats from human activities. The nation' 6 mangrove 
forests, for example, are under serious stress from cutting for 
construction poles, firewood, and charcoal. As well, the Pacific 
coastal plain has seen almost all of its natural vegetation 
altered or destroyed for plantations of sugar cane, cotton, and 
beef cattle. Only small remnant areas of original vegetation 
remain, mostly on private land holdings. Thin aituation i8 
especially lamentable, because the Pacific coa8tal plain's 
Particular soil and climate conditions produced an erpecially 
diverse plant diversity there. Similarly, deforertation in the 
Sierra de las Minas is pushing aeveral plant species toward 
extinction, among them - Taxus baccata, and Drymi8 crranadenris. 

As a result of habitat destruction and selective hameating 
of mome plant types, 12 species of Guatemalan plant6 are cited On 
the CITES Appendix I and 11 l i ~ t s  of endangered rplscier, They 
We: pinabete (Guatemalan fir) , Abier atamalenois t palo 
COlorado, En elhartia terocar a = n m : t t 1 @ Y a  
akinncri; v m ~ ? k G d k i d ,  L caste rir ina 8 var. a l b ~  
-tormae; Rh r a l i c  ramulosa; h r - b a r t l e ~  
~ s ~ h c  tree ems, C athea s. - +- o m  a~ chipee the 
no-nkr of which are use as suppor:?for house plant.) 1 
Ronduran mahogany, swietenia humilir; and madera santa, ~uaiacUfn 
Lanctum, 

Guatemalan Plants of Economic Benefit 
Guatemala ' s combination of rich genetic heritage and rich 

P1t~ral  heritage have produced valuable intezrelationrhip. 



between plants and humans. On a global level, Guatemala i~ 
considered to be a storehouse of ubeful germplasm. In terms of 
the conservation and wise use of biological divereity, one of the 
most important aspects of Guatemala's plant life is the existence 
of the wild gernplasm of some crucial domesticated food and fiber 
crops. 

Central America and Mexico (Mesoamerica) were the original 
site for the development of such important food crops as maize 
(corn), tomatos, scarlet runner beans, cotton, avocados, papayas, 
and cacao. In addition, the common bean, manics, and the sweet 
potato were apparently developed in Mesoamerica as well as in 
South America (OTA 1987~176). Conservation of the wild ancertors 
of these plants is vital to the continuing improvement of the 
crops into which these species developed. A8 well, the 
conservation of traditional varieties of there crops--for 
example, the many types of corn found in 6ome Mayan firmilied 
fields--can lead to the development of crop varieties that are 
resistant to diseases. 

To cite another telling example, the avocado industry of 
California and Florida owes its existence to avocado reeds and 
cuttings gathered in Mexico and Guatemala during3916 and 1917 by 
Wilson Popenoe, an agricultural explorer employed by the U.S. 
Department of Agriculture. Popenoe sent back 24 Guatemala 
avocado varieties to the United States, many of which proved 
useful in the development of today's avocado types (Smith 
1985:30) .  Preservation of the wide variety of avocado types in 
Guatemala is a benefit not only to local  farmer^, but to avocado 
pro8ucers in the United States as well. 

Other domesticated crops which have wild germplasm in 
Guatemala include chile peppers (Cap~icum - a n n d  , .quaahem, 
amaranth, tomatoes, manioc, tweet potatoer, macal (Xanthosoma 
violaceum is the domesticated rpecies), annonas, prpayar, mnato 
(achiote, Bixa orellana), and cacao. Azurdia (1988~21-22) 
provides adetare-t of dome~ticated crops and their 
Guatemalan natural ancestors. 

Guatemala also has numerous plant rpeciec useful in forertry 
development. Geographer Thomas Veblen notes that highland 
Guatamla is one of the few tropical highland regiona on the 
world where conifers are well reprerented in the flora. 'Seven 
genera of conifers --Abies, Cu resrur Juni rum Pinur, . 
Podocar uts Taxodium and = a h ;  m e . ,  occur -6 m. NO-r erea of equally low latitude ha8 
such great variety of coniferour taxa (Veblen 1976~142). Veblen 
write that, "Given the tremendour presrure on the ramaining 
forests of highland Guatemala, it is likely that the Guatemalan 
population of several of there conifer8 will dirappear before 
their potential as exotic plantation trees is ever terted.' He. 
notes that, in Africa, plantations of the Guatemalan cyprerr 
Cu rcrsur lusitanica yield 11 times as much wood per hectrre 88 7;e- t e natave species. 



Veblen states that HThe conifer which is in most imminent 
danger of disappearing from the forests of Guatemala i8 Abies 
quatemalensis, the Guatemalan fir , "known in Guatemala a t h c  
pinabete and much in demand for Chri~tmar trees." Guatemala's 
pinabete represents the southern-most extension of the Abies 
genus. Undi6turbed. pinabete f oreats tend to maintain 
natural composition, but once cleared, they return to a previous 
stage of sucession, thus eradicating pinabete from the range of 
forest trees present there. 

Veblen also points out that Tarma lobosa is the only + species of yew found south of t h e m e  States, and that the two 
southernmost American species of Juni erus-J. comitana and J. 
standle i--occur in Guatemala. F h o t e m  that 26 rp~cias 
h u e r c u s  spp. occur in Guatemala, and that row, ruch a8 
Q. acatenanqensis rival the famed Copey oak a. copeyenria) as 
the tallest in the world. 

Putting all these data together, Vsblen writes that there is 
an urgent need for an immediate commencement of collections which 
would include a wide range of Guatemala's coniferous species, 
especially those of the higher altitudes. "If the initiation of 
a program aimed at the preservation of this gene pool is delayed 
much longer," he writes, *the options available to future 
generations for afforesting much of the world' s tropical 
highlands will be tragically reducedn (1976 : 150) . 

Another groups of economically important plants are the 
medicinal species. According to the Wor3.d Health Organization, 
80 percent of the world's women, men, and children depend on 
traditional medicine for their primary health care, and 88 
percent of the medications they receive under this ryrtem contain 
plant extracts (Farnsworth 1988~83-84). With its high percentage 
of indigenous people, Guatemala is erpecially dependent on 
medicinal plants for health care. There plants deserve rpecial 
conservation attention not only for their direct uoe among 
Guatemcla families, but also for their potential development into 
world-class medicines, One-quarter of the medicines in ure in 
the United States today derive partly or totally from tropical 
plants (Farnsworth 1988) . Aguilar (1966) describer the medicinal 
Properties of 179 native Guatemalan plant rpecier and report8 the 
uce of 74 others. 

1 
Guatemala also wild gmnplarm that m y  prove useful in the 

dtvelopment of new oil., fibers, apices, dyer, and inrecticide~, 
to name only a few potential ures. The raedr of roma wild plmtr 
@re expected to produce new oil8 of ure to humanrr tapate, 
Po~teria mamomat cacao volador, Virola a t ~ ~ l 8 n ~ f  ~t 
)"oncTIlCmndur ra onaria t p-8 m CO Mm .Y' 8 c-) , -se7;rPhs - &&, tibaur ou; c i n r n, Thevetia mruviana. 

I ,.-. Other plants produce bark that could be ured a8 new 
motia mexicana, - LU- 



leaves of still other wild Guatemalan plants hold potential use 
as spices: apazote, Cheno odium ambrosoides (already used as 8 

7- 

* flavoring and helmint rned cat on)=icapa or coriander, ~rynqiurn 
foetidum, and laurel (bay) Liteea patemalensis. 

Still other wild plants find use as natural 
stimulants--subsitutes for coffee: dicnte de le6n, Tarsxacum 
officinate; nescal6, Dolichos lablab. Some Guatemalan f a a U h a  
use the leaves or mashed l e a v e m i l d  plants to kill or stupify 
fish for easy harvesting: Paullinia frutescens, Dio8corca app., 
Jacquinia surantiaca, Salmea scandens. 

And others, too numerous to mention, provide natural 
insecticides and pesticides to combat tenni,tes, lice, zadenta, 
cockroaches, and mosquitoes (Azurdia 1988 'iats a full page of 
such plants). Still ether plants provide natural  dye^, 
coagulants, enzymes, forrage foods, aphrodileiacs, and 
ornamentals. 



C.  Priorities in Species Protection 
Knowledge of individual species in Guatemala is insufficient 

to allow us to make judgements about real or potential values or 
to decide which among all species should be given highest 
priority. Some species are of no current recognized value, 
though they may turn out to be valuable in the future. Our 
tendency is to want to preserve all species for this rearon 
alone. But not all species of plants and animals are equally 
valuable to humankind, ar.d some selective bias must be given to 
those of known value or species which already have been 

I 
idectified as having future potential. 

I Following recommendations provided by the IDCN (1986:35), 
the following list of priority species can be suggested for 
Guatemala: 

I wild plant species related to man's domesticated food 
crops: cacao (ancient feral trees), vanilla, avocado, corn. 

I * wild relatives or forms of domestic animals: Peten 
turkey. 

I * species with recognized potential for domestication: 
mamey, xate, allspice. 

I * species harvested from nature for food or important for 
recreational hunting: pacas, agoutis, deer, crocodiles, variety 
of wild fruits. 

I * species harvested by humans for other forms of use: dyes, 
medicines, construction materials such as balsa, cane. 

* species whose value for food or other useful products is 
increasing because of expanding rarity: mahogany, Spanhh cedar, 
Palm hearts, xate. 

* fodder plants for domestic animals : breadnut 

* species vital for fulfilling function8 on which other 
harvests depend: pollinating bees and bats, natural control of 
insects by bats and insectivorous birds. 

P. 

* species with capacity to improve roil rtrvcture, 
stability, or fertility: leguminous trees, microrizae (SP) . 

* animal rpecies which are useful rarearch models for 
studies of hunan behavior, phyt~iology, or human direa8e8: 
Wnkeys, armadillos. 

* species providing utilized or potentially useful drugs: 
&Woria (barbasco vine used in contraceptive pills), pericon- 



* species with a high capacity to modify their environment: 
f a ~ t  growing tree species, useful for fuelwood production, such 
as leuceanas, mangroves. 

* species with specialized tolerance to extreme living 
conditions (salinityl temperature extremes, deep uhade, drought, 
fire, wind): Pacific mangroves, Rlo Motagua valley thorn tree 
species. 

* species with special significance as national rymbols and 
for tourism: macaws (guacamayas), monkeys, jaguara, manatees, 
monja blanca, quetzal. 



I11 . STATUS AND WANAGGHENT OF P- AREAS 

The multiple threats to Guatemala's biological diversity 
require the Government of Gustmala and private conmervation 
groups to take decisive actions to ensure the survival and 
sustained management of the nation's wildlands and wildlife 
resources. Currently, there is no adequate protection for 
mangroves and coastal habitats, freshwater lakes and wetlandr, 
headwaters of rivers, or the habitats of endemic, endangezed, or 
migratory species. As long as Guatemala'o wildland resources 
remain unidentified and unprotected, the nation will face the 
irretrievable loss of both biodiversity and future economic 
options. 

The most effective way to conserve maximum biological 
diversity over the long term is to maintain plant, animal, and 
genetic diversity in their natural environment (OTA 1987t101). 
Researchers refer to this concept as in mitu, or on-site, 
conservation. To date, techniques f o r o x t e  conservation of 
biodiversity have focused chiefly on protected areas--areas 
commonly classified as national parks, wildlife reserves, or 
multiple use reserves. 

A. Existing Parks and Reoerves 
The Guatemalan Forestry Law of 1945 created the opportunity 

for designating areas of the country as national parks. Ten 
years later, in 1955, the nation's first 10 national park8 were 
created and placed under the direction of %he Inatituto Nacional 
Forestal (XNAFOR) , an organization renamed the Diraccih General 
de Bosques y Vida Silvestre (DIGEBOS) during 1988. Within 
DX GEBOS , the Departamento de' Parquer Nacionales y Vida Silvertre 
has traditionally focused its managcmezt resources on small 
recreation areas that do not meet international criteria as 
national parks. In Guatemala, as in most tropical nations, the 
protection of biological diversity often ha8 not been the primary 
objective in the creation of protected area#. Instead, the 
location an2 design of protected areas have more frequently been 
determined by social, econorr,ic, and political factore. Somc 
areas listed in legal documents as national parks are, in 
reality, recreation areas focused on rwinuning pool8 or jogging 
trails. 

To date, most of Guatemalaw# protectad azear have been ret 
@side for the protection of scenic landrcape6, pre-Columbian 
Mayan ruins, or more recently, the protection of rpecific plant 
or animal species. By 1988, however, the departanant war turning 
m e  attention to larger, internationally tocogpized national 
Park8 such as Lachul, Atitlbn, and El Rorario. 

Some of these areas protect undisturbed wildernerr filled 
with animals auch as Harpy Eagler, tapin, monke~a, and 
endangered birdr: others are amall pockets of memi-dirturbed 
hlbitat surrounded by human populations and enviro-nt@l 
%adat ion. 



Since 1955, Guatemalans have declared (or protected without 
legal declaration) 52 conservation areas, representing 2.72 
percent of national territory. Of this total, 2.09 percent are 
found in the Peten. There, Tikal and four biotopos--Cerro Cahuf, 
Rlo Azul/Dos Lagunas, San HiguelIEl Zotz, and RSo 
EscondidalLaguna del Tigre--protact a range of humid tropical 
forest ecosystems, swamps, savannahs, rivers, and tropical lakeo. 
Of these five areas, only Tikal National Park and Cerro CahuL 
have existed as protected areas for more than one year. The 
other 47 of Guatemala's 52 current conservation areas represent 
less than one percent of national territory, a clear indication 
that too little of the country's range of biological diversity 
has been given protected status (Godoy 1988). 

Although some of Guatemala's wide range of plant and animal 
species are already protected, much more remains to be conserved 
and managed if the nation's biological diversity is to be 
maintained for future options. Unfortunately, on-site protection 
of the nation's biodiversity has been hampered by a lack of 
manpower and funding. Efforts are further hindered by the fact 
that responsibility for Guatemala's protected area6 is divided 
among three different government and non-governmental 
organizations. The Direccidn General de Bomques y Vida Silvestre 
(DIGEROS) ,  known until 1988 as the Institute Nacional Forestal 
(INAFOR), maintains legal or on-the-ground control of 21 areas; 
the Centro de Estudios Conservacionistas (CECON) controls seven, 
including the four biotopos in the Petdn; and the lnrtituto de 
AntropologIa e Historia controls 24, all of them archaeological 
sites located in natural areas. 

Table 4 lists Guatemala's legally declared on-site 
conservation areas, indicating their mice and number of on-site. 
personnel. Table 5 lists areas that are protected on the ground, 
but which have not received legal status as conservation areas. 
The 25 areas considered to be of higheat priority for 
biodiversity protection are demcribed in detail in Appendix V. 

The data presented in Tables 4 and 5 show clear evidance 
that the conoervation areas that have receivad g o v e r ~ n t a l  
support are not ruificient to guarantee the protaction of 
Guatemala's biodiversity. Even more, thore areas which can help 
protect the nation's biodiversity have receivad the lrast .mount 
of material and human support for their protaction. Tha 
situation calls both for the legal astablishmcmt of  more 
protected areas and for heightened management of aream that do 
exist. 



TABLE 4 

I GUATElIALAN PROTECTED AREAS WITH LEGAL STATUS 

No. - 
1 

Name Delimited 
E ~ u l c e  Yes 
VoSclSn Pacaya no 
Lago Atitldn no 
Cones of volcanos no 
Sipacate Naran jo no 
El Rosario Yes 
Bahla de Sto. Tomb no 
Santa Rosalsa no 
Cerro Miramundo no 
Cerro del Bad1 no 
Raciones Unidas Yes 
Las Victoria Yes 
Laguna del Pino Yes 
El Reformador no 
Ruinas de Iximche no 
Los Aposentos no 
Grutas de LanquSn no 
Momostenango no 
Cuevas del Silvino yes 
Biotopo Monterrico no 
Tikal National Prk. yes 
Aguateca Yes 
CeibSl Yes 
bos Pilas Yes 
Na j tunich Yes 
Quirigul Yes 

Perrannel Area (ha) 
6 3 1 0  

4;soo 
3,250 

unknown 
2,000 
1,105 
1,000 
1,000 

902 
240 
158 

82 
73 
60 
50 
10 

underground 
4 
8 

2,800 
57,600 

1,700 
1,700 
3,100 

49 
34 

Control 
DIGEBOS 
DIGEBOS 
DIGEBOS 
DIGEBOS 
DIGEBOS 
Df GEBOS 
DIGEBOS 
DIGEBOS 
DIGtBOS 
DIGEBOS 
DIaBOS 
DIGEBOS 
DIGEBOS 
DIGEBOS 
.DIGEROS 
:DIGEBOS 
DIGEBOS 
IDIGEBOS 

Source: Godoy 1988 



No.  - 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 0  
11 
1 2  
13 

TABLE 5 

AREAS PROTECTED 014-THE-GROUND BUT WITHOUT LEGAL STATUS 

N a m e  - 
Lasuna Lachua 
k&ai i  
Eiotopo de Quetzal  
Riotopo de Choc6n 
Biotopo de CahuI 
San Miguel/Zotz 
RZo Escondido/Tigre 
Dos Lagunas/R. Azul 
Rzo Rzul 
Uaxactun 
Ucanal 
Tziquintzactln 
Sacul 
E l  Chal 
Xutilha 
Ixcun 
Cuevas de San 
Miguel 
Ixtonton 
E l  Peru 
E l  Zotz 
Nakwn 
Naran jo 
Motul 
MachaquilEi 
I t z h  
Yaxhd 

Delimited Personnel Area(ha.) Control 
yes 1 ‘~Doo DIGEBOS 

DIGEBOS 
CECON 
CtCON 
CECON 
CECON 
CECON 
CECON 
IDAEH 
IDAEE 
IDAEH 
IDAEH 
IDAEH 
I DAEH 
IDAEII 
IDAEH 

IDAEH 
IDAEH 
IDAEH 
IDAEH 
IDAEH 
IDAEH 
IDAEH 
IDAER 
IDAEH 
IDAEH 



A. Proposed parks and reeerrres 
During the past several decades, Guatemalan conservationists 

have proposed the creation of a number of new national parks and 
wildlife reserves to increase both the types and area of 
ecosystems under protection (Godoy 1987). During 1908, these 
discussions emerged as a propoeed law, the "Ley de Area6 
Protegidas." Section C, below, cites eeveral of the proposed 
conservation areas as among the 25 priority areas for the 
conservation of Guatemala's tropical forest and Biodiversity. 
The proposed law calls for the creetion of 50 new conrervation 
areas, although some of those SO areas are already under 
management without legal stan8fng. The document a180 propores 
the creation of a new organizatim to manag@ these areas. 

As of early December, 1988, the Ley del Areas Protegidas had 
not been passed by the Guatemalan National Congress, though 
lobbying efforts and meetings with congressional environmental 
committees continued. 

C. Priority Conservation Areas 
Table 6 an2 Appendix V of this report present a liet of the 

25 existing and proposed conservation units considered to be of 
highest priority for the protection of the nation8# biological 
diversity. To ensure that the complete array of Guatemala's 
~ildlands were identified, evaluated, and considered for 
.nclusion in this list of priority protected areas, the 
'biodiversity assessment tern used a rapid analisis technique 
adapted from similar studies conducted elsewhere in Latin 
America-Chile 1972, Brazil 1979, Ecuadox 1979, Trinidad and 
Tobago 1980, Costa Rica 1984, and Panama 1987. This methodology 
involves the use of overlays of thematic maps at a conriatent 
scale (1:500,000) of soils, forest cover, life zonee,. 
physiographic regions, and hydrologic resources. 

The biodiversity assessment team developed a matrix to 
evaluate biological and ecological values ( a i m ,  uniquene88, 
species diversity, absence of alteration, etc. ) , socio-economic 
values (lane use and cultural values), and management factor8 
(legislation, funding, local participation, on-aite protection) . 
Guatemalan and V.S. experts on wildlands conmarvation reviewed 
the results, and the team visited relocted site8 t o  verify on the 
ground conditions. Still, the evaluation i8 at best a "corrse 
filtera to determine prioci'ty areas. Additional rcientif i c  
information and field reconnaisance will be tequirad to determine 
SPPropriate boundaries before the propomad protected are88 8ystem 
16 complete. 



1. Tikal National Park 57,400 
2. Laguna del Tigre Biotopo 45,900 

(proposed expansion) (460,000) 
3. San Higuel/Zotz Biotopo 49,300 
4. Nakun/Yaxjd/Yaloch 6,000 

(proposed expansion) (97,500) 
5. (Uaxactun/CarmelPta) (479,000) 
6. Rso Azul/Dos Lagunas 73,000 

(proposed expansion ) (220,000) 
7. (Sierra be lab  ina as) (91,500) 
8. Quetzal Biotopo 1,200 
9. (Sierra del Lacandbn) (280,000) 
10. LachuS National Park 10,000 

(proposed expansion) (130,000) 
11. (Manch6n/Ocosito) (24,500) 
12. (Cerro San G i l )  (10,320) 
13. Atitl&n/other volcanoes 3,250 
14. (Bisis Cabs) (255,275) 
15. (Cuchumatanes) (345,000) 
16. (YolnabSj) (55,000) 
17. RSo Dulce/Chocbn Biotopo 9,000 

18. Monterrico Biotopo 4,000 
19. El Trifinio 8,000 
20. (Montafiaa Nayas) (69,000) 
21. (RXQ PO~OCMC) (20,000) 
22. (Punts de Hanabique) (38,500) 
23. Sipacate National Park 2,000 
24. Cerro CahuS Biotopo 700 
25. (Sierra de Santa Cruz) (29,000) 

Source: Houseal 1988; Billy 1988 
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TABLE 6 
LIST OF PRIORITY PROTECTED AREAS 

Name and Cateqory 1 Area (has.) Decree Aqency 

+ 
0 

I 

L 

1 

IDAEH 
CECON 

CECON 
IDAEH 

CECON / IDAEH 

CECON 

DIGEBOS 

DIGEBOS 

CECONIDIGEBOSI 
XNGUAT 

CECON/DXGEBOS 
DIGEBOS 

DIGEBOS 
CECON 



NOTES TABLE 6 

The priority areas are listed here in Table 6 and presented 
again in more detail in Appendix V. Note the following about 
Table 6: 

1. Management categories are given only if the area io defined 
by legal decree; otherwise, additional study is recommended to 
determine the proper management category. Propoued areaa and 
proposed expansions of existing areas are included in the pending 
legislation, "Ley de Areas Protegidasmn They are indicated here 
in parentheses ( 1 .  All sizes are approximate. 

2. Management status is indicated by three rymbols (+, 0 ,  and 
- 1 .  Positive status (+) indicates the permanent pxerence by 
sufficient nwnbers of trained and equipped park directors and 
park guards with field equipment, communications, mobility, and 
basic protection facilities to control incompatible uaes. 

Syribols are defined as follows: 
+ = adequate protection established 
0 = minimum personnel on-site - - integrity of area or resources threatened. 

Nanagement status is left blank in the case of undeclared, 
unprotected areas. 



Do International Boundaries Protected Area6 
For a varietv of reasons, members of the biodiversity 

assessment team aiso consider-it important to focus on a series 
of protected areas along Guatemala's international boundaries. 
Reasons euch as territorial politics and illegal croos-boundary 
commerce are sufficient to promote the rtudies neceseary to 
guarantee proper development of these frontier tonea. tad by 
team member Godoy, the team present6 this preliminary lirt of 17 
zones that should be developed to assure the restoration, 
regeneration, protection, and rational, rurtainable davelopment 
of natural and cultural resources along Guatemala'# international 
frontiers, L 

These 17 areas are: 

With El Salvador 
A . l  RSo Chalchuapa 
A.2 Trifinio or Fraternidad 
With Honduras 

B e 1  Trifinio or Fraternidad 
B. 2 C W r e  Alta 
B.3 Merenden or Espiritu Santo 
B.4 RSo Negro-Sierra Caral 

With Belize 
C. 1 Rlo Sarstun 
C.2 Montafias Mayas-Najtunich 
C.3 Caracol-Rlo Chiquibul 
C.4 Kinal-RSs Axul-RSo Bravo 

With Mexico 
D. 1 Rlo Azul 
D.2 Mirador-Dos Lagunas 
D.3 RSo Candelaria-Laguna del Tigre 
D.4 Sierra del Lacanden-Piedras Negra6 
D.5 Altar de Sacrificios 
D.6 Laguna del Yolnabaj 
D.7 VolcSn Tacana 

Areas that should receive priority attention in raqard to 
technical and financial arsistance are- Trif inio, betwoen 
Guatemala, El Salvador, and Honduras; Montafias Mayar betwoen 
Guatemala anC Belize; RSo Azul between Guatuaala, Mexico, and 
Belice, and Mirador-Do6 Lagunas-Calakmul between Guatamrla and 
Mexico. 

Of these areas, wildland rerourcor in the Gurtaaula-Mexico 
borderlands area o f  RSo Azul, Mirador, and La Muralla are 
currently under protection of the Inrtituto do AntropologSa a 
Hirtoria (IDAEH), while the Centto de Ertudior ConrervacionirO 
(CECOW of the Univeridad de San Carlor, ha8 personnol in tho 
areas of Do8 Lagunas and RZo Ercondido-Laguna del Tigre, ~ h 8 r 8  
they are beginning natural resource inventoriar and tho 
construction of camps to guard these vital frontier arecrr. 
Nonetheless, to date, no correrponding activities have been 
initiated within Mexico, although there exirtr a prelimin8 



I 

I 

- - 
56 

protocol to guarantee protection of frontier zones undex the 
aegis of an agreement signed betwsen Mexico and Guatemala in 
April, 1987. 

Considerable international attention is already being placed 
by national and international conservation organizations on'the 
frontier regions of the Department of the PetCn. Through CECON, 
the Universidad de San Carlos Be Guatemala earmarked PS$100,000 
for the study and management of three new biotopos in the 
region-Dos Lagunas (459 W), Rfo Escondido-Laguna be1 Tigre 
(459km2) , and Zotz-San Miguel (493km2) . Another USS100,OOO has 
been promised for 1989-1990 to conduct research on ecologically 
sound development in the Peten by the World Wide Fund for Nature 
(Switzerland), World Wildlife Fund - United States, Conarervation 
International (U.S.), and the International Union for the 
Conservation of Nature and Natural Resources (IUCN, of 
Switzerland). Nonetheless, Guatemalan conservationists consider 
these efforts only the beginning; additional technical and 
financial support is necessary from international and bilateral 
institutions to properly protect natural reoources along the 
Mexico-Guatemala international boundary and ensure +he proper 
development of both natural resources and international 
relations. 



IV. VALUE OF WILDLAND AREAS 
A. Ecological and Biological Values 

The long-term viability of Guatemala's protected areas is a 
function of their size, configuration, and variety, and their 
connections to other natural areas. The majority of declared and 
proposed Guatemalan wildlands that beat fulfill theme 
characteristics are found in the northern PetSn. Wildlands in 
other regions of the country are being reduced to isolated 
remnants. The subtropical, tropical, and montane forest life 
zones outside the Peten are rapidly becoming 'biogeographical 
ialandsn unable to maintain viable populations of rpecieo. 
Unless relatively large areas of continguous forert can be 
maintained or restored in the southern two-thirds of Guatemala, 
additional species will be lost in these life zones. 

These losses must be viewed with concern, erpecially in the 
case of coniferous and montane forests. No other area of equally 
low latitude--aproximately 14  to 16 degrees N--is characterized 
by as great a variety of coniferous taxa (Veblen 1976:142).  Lars 
of this gene bank would damage industrial forest production on 
both national and international levels, becaure Guatemala 
produces high quality seed stock for export to other countries. 
The montane forests of the hiqh volcanic peaks of Guatemala have 
an estimated 70 percent endemism, in addition to high value for 
watershed protection. These forests also serve as critical 
habitat for Guatemala's national symbol, the resplendent quetzal. 

Only the forest life zones of the northern PetCn are 
currently of sufficient size to maintain a full array of natural 
ecosystems, communities, and species. Nonethelerr, road 
construction, petroleum exploration, logging, cattle ranching, 
and colonization are rapidly converting thie zegion'r forerts as 
well. 

The declared and proposed syrtem of protected wildlands 
described here incorporates repreoentative rampleo of all of 
Guatemala's life zones and physiographic regionr. In the 
southern half of the country, particularly along the Pacific 
coartal plain, assemblages of viable habitat will have to be 
identified, prptected, and restored to natural forert condition6 
if we hope to assure the long-term protection of the biotic 
resources they contain. One urmple of premaing need ir the 
Biotopo del Quetzal. Quetzals protected in the biotopo are 
forced to migrate to unprotected areas in order to ratirfy their 
food requirements. If there adjoining food-producing area8 are 
converted to other uses, there etzalr will be lort. Equally 
critical is the fact that the b r otopo'r quetzal population ia not. 
able to maintain contact with other quetzal populations due to 
the deforestation of contiguous habitat. Thi8 rituation further 
endangers maintenance of the population'r rurvival. A similar 
situation is becoming increasingly coxnon for large vertebrater 
hg., felines, monkeys, tapirs, anteaters, forert raptorr, 



understory birds, bats, etc.) and many species of reptiles, 
amphibians, and invertebrates. 

B. Socio-Econmic Values of Guatamala'm Wildland Areas 
A key factor in the conservation and development of 

Guatemala's wildland areas is access. A forest road can mean 
improved services for rural communities and the possibility of 
entering regional markets with their products-a procers that can 
imply the sustainable use of resources if well managed. At the 
same time, a road cut through a forest can create an access route 
to extract commercial hardwoods and an access route for coloni8ts 
and cattle ranchers to enter and deforest the area. Such as 
sequence eliminates any future use of the area's renewable 
natural resources. 

In Guatemala, the penetration of roads into wildland areas 
should be preceded by a battery of questions about the long-term 
effects of the road on biological diversity. If past experience6 
serve as an indication, road building implie6 the 108s of many 
forested areas which are ill-suited for agriculture or cattle 
grazing. 

The tropical forests of the Peten are being criss-cro6red by 
roads for lumber extraction, petroleum explosation, and military 
control. The environmental constraints of the PetCn--poor soils, 
lack of water, etc.--make the region unsuitable for land uses 
introduced from other regions of Guatemala. The best ure of the 
region's natural resources is conservation, tourirm, and 
extraction that can be sustained under forest cover, for example, 
the harvest of xate, chicle, allspice, and rattan, 

Few studies are available on the etconomic values of 
Guatemala's functioning terrestrial and marine ecorystems in 
terms of the biological, ecological, and environmental goods and 
aervices they provide, or the lost opportunity cortr involved in 
their degradation. Many of there values are intangible and are 
not easily evaluated by traditional economic models. Still, the 
following section illustrates some o f  the existing and potential / economic uses of Guatemalav 8 wildlands. 

1. Conservation: The 25 declared and propored wildland a m 8 8  
prerented here can ensure the future ecological need, of 
Guatemala if adequate protection can be establirhed. The 
country1 r roil capacity rtudier (Perf il Ambimtal 1984 83) 
indicate that at least 14 percant of nmtional territory $8 beat 
a~ited for protected areas. Wildland6 provide good. a d  8erdce. 
"ch as clean air and water, soil conrervation, watarrhed 
Production, wildlife and forest product6 , and aducational , 
"search, and touriam opportunities. Converrely , their 1088 
h levere impacts on local and national aconomier. b n ~  the 
COn8epuences of inappropriate natural ramource ure are reduction 
Of water re8ourceo and air quality, roil erorion, m~dinmntation 
Of waterbodies and damage to engineering work8 t f loodm t droughtat 



loss of wildlife for subsistence purpores, degradation of 
fisheries, loss of forest crops, and decreased tourism. 
Conservation of farest resources is a logical and relatively 
inexpensive action which can ensure future benefite. 

2. Scientific investiqation: There is, as yet, no complete 
inventory of Guatemalan flora and fauna, nor a clear 
understanding of the ecological functions that support them. 
Liitle information is available on the rtatus, distribution, 
degree of threat or appropriate management techniques for 
endangered, endemic, or migratory apecius. Bundredo, if not 
thousands, of species still wait to be identified by science and 
evaluated for their potential economic importance. Nor have 
necessary analyses been conducted to determine which loc~lly-used 
species could be produced on a national level for their 
agricultural, chemical, industrial, or medicinal value@. 

As well, Guatemala's wildland areas have been under-utilized 
as natural laboratories for scientific inveotigation and 
enviromlental monitoring. The United Nations Food and 
Agriculture Organization (FAO) financed a Peten forest 
investigation center with impressive agroforestry plantations at 
El Rosario National Park, but the facilities fell into dimrepair 
after the station was transferred to Government of Guatemala 
management. The University of San Carlos' Centro be Eatudios 
Conservacionistas (CECON) encourages the u8e of the 
university-managed biotopos for research, and both national and 
international scientists occasionally u8e these and other 
wildlands to conduct biological research. Still, a great amount 
of research remains to be done. The 25 existing and proposed 
wildlands described here have excellent potential for continuous 
research and monitoring activities. 

3. Environmental Education Rural Extension: Guatemala has 
no continuous environmental educ- activities inside its 
existing wildland areas, with the notable exception of activities 
inside CECON's biotopos. There, CECON and voluntecr~ of the U.S. 
Peace Carps attempt to educate local residents about rustainable 
resource use and involve them in management program. One 
impressive example is the Biotopo l.lor.terrico, where a marine 
turtle propagation project im underway with community rupport and 
humble resources. Great potential exlrts to improve similar 
activities in parks with high vimitation ratas--Tikal, Cdbal ,  
Atitlin, and others-in order to expand environmaatal education 
about Guatemalr's tropical forests and biodiverrity. 

4. Recreation and Tourism: Guatemala'm exirting protected area8 
are under-util'is for potential incamc they could generate 
for local and national economiom. The Tikal National Park and 
World Heritage Site receives kens of thoumandc of viritorm owh 
year. (The Tikal Park Director claims a viritor rate of 250,000 
people annually; INGUAT rtatimticr indicate that 40,000 to 60,000 
of these visitors sleep there each ymar.) There viritors' mpend 
millions of dollars per year on internal travel, food, entrance 



fees, guildes, and hotels, and have a significant multiplier 
effect on the Peten's regional economy. Touxism studies in 
Panama (Houseal 1985; Weber 1986) indicate that people on bird 
watching and other outdoor excursion tour8 rtay up to 15 days 
in-country. Adequate tourist infrastructure in or near 
Guatemala's protected wildlands can generate income well in 
excess of the costs of maintaining these areas. 

5. Water Resources: Guatemala'e declared and proposed wildlands 
protect the headwaters of the country's principal rivero. This 
protection is important for downstream hydroelectric power 
generation, irrigation, potable water, and industrial water 
supplies, as well as other uses. Already rhort of water, 
Guatemala City depends for water on highland fore8tr to both the 
east and west of the urban area. Because of the rcarcity of 
other commercial sources of energy in Guatemala, hydroelectricity 
is one of the highest economic values provided by the nation's 
wildland areas. Conversely, the deforestation now taking place 
in Guatemala threatens existing and potential downstrean, 
investments in hydroelectricity, agriculture,. and industry. 

6. Forest Resources: The declared and proposed wildlant! areas 
of Guatemala do not currently pennit the possibility 'of - - 
extractive forestry practices. One exception to this rule would 
be the proposed multiple-use-reserve in the Peten, where harvest 
of xate palm, chicle, allspice, rattan, and other products would 
be permitted on a sustainable basis. Use of protected wildlands 
for seed and root stock has also been considered by the nation'r 
conservationists. In the majority of areas, the steep rlopes and 
soil conditions (USDA Class VIII) make the area6 ill ruited fox 
commercial use. Guatemala's soil8 capacity claroification 
(Perf11 Ambiental 1987:83) indicates that approximately 37 
percent of the land is apt for production f6kertry. yet there ig 
only one declared forest reserve in the country-the Petbn'r 17 
l o n  reserve. Only eight forest engineers are reported for 
Guatemala, and only one of these individuals works for the 
nation s forestry agency, DIGEBOS . 
7.  A riculture: Soils in the majority of Guatemala's declared 
and + progoae wildland areas are of Clams VII or Class VIII (USDA 
soil Classification System) and will not rupport rurtainable 
Wicultural ure . Nonethelebr , rubrirtence cultivation ir 
encroaching on wildland area8 throughout the cowltry. An urgent 
netQ exirks to rtabilize the rural agricultural rector through 
Proper land tenure policies and rpptoprirte agroforemtty 
techniques adapted to local rocial condition8 and anvirollp~ntr. 

8. Visual Landsca e Resources: Guatemala'r declrred and 
p r o d m i ~ d e a a  contain tarreatrial and marine 18ndrcap.a 
Of outstanding beauty. The nation ' 8 beaches, volcanic ~8.k.~ 
tropical f orest8 , lakes, atchaeological 8it.8 and t=aditional 
emunities are a11 components of a valuaible natural and cultural . 

and thir diversity is the barir for much of the 
emtry ' 8 economic income f ron touriam. ~dditional attantion 



should be place on policies and management guidelines to evaluate 
and protect these natural and cultural landscapes. 

I 

D. Protected Area Management Conriderations 
1. Protection: Although legislation has declared 53 protected 
areas in Guatemala, the majority are "paper parksa due to lack of 
political will to authorize the funds neceacary to protect and 
manage these areas. The limitations confronted by the parks 
department of the Direcci6n General Be Bosques (DIGEBOS), the 
Instituto de Archeeologla e Bistoria (IDAEH), and the Centro de 
Estudios Conservacionislas (CECON) include: the lack of physical 
boundaries around protected areas, insufficient number of trained 
park guards, and lack of mobility, field equipment, and 
communications equipment, As a result, these institutions are 
unable to protect declared wildlands areas from hunting, 
clearing, burning, agriculture, colonization, cattle ranching, 
and other abuses. 

Guatemala's entire protected areas system has only Live 
directors who have minimum qualifications in wildands management. 
These individuals are located in Tikal National Park (IDAEH) and 
in four biotopos (CECON). Many declared areas also have manual 
laborers who carry out patrol acivities, but few of these 
individuals have been trained in wildlands or wildlife 
protection, public relations, or environmental education 
techniques. 

Directors and guards do not have rufficient uniforms, boots, 
backpacks, tents, compasses, canteens, Sirt aid equipment, or 
weapons. With the notable exception8 of Tikal National Park and 
CECON's biotopos, protected areas are without bounaary rigns, 
administrative headquarters, personnel houoing, bare rsdios, 
4-wheel drive vehicles, repair parts, or operational bupport. 

2. Funds: The Parks Department of DIGEBOS received - 
approximately 030,000 (USS11,lll) for operations in 1987. Of 
this total, 97 percent went for salaries (Enma DSaz, personal 
communication, 1988). As of September, 1988, no fund6 had been 
assigned to the department for Fiacal Year 88, and some parmonnal 
had been without salary for two monthr. CECON receiver 
approximately 0105,000 (USS150,OOO) per year to manage their 
biotopo system. In addition, international conaurvrtion groups 
donsted another $50,000 to CECON during 1988 to aid the 
protection of three new biotopos in the Petinr Do8 Lagunas, 8an 
14igucl/Zotz, and Laguna del Tigre. Including the approximately 
US$1,500,000 assigned by IDAEH to the protectioxr of 
archaeological sites with wildlandr componentr, Gurt8mala'r total 
amount for wildlandr protection in 1988 war tJ8$1,911,000 (Oodoy, 
personal comunication, 1980). 

3. Institutional Collaboration:   here is limited collaboration 
among the various inrtatutionr zerponrible for managing 
Guatemala's protected areas. Public 8ector agenciar are 
underfunded and protective of their institutional mandate. The 



private sector conservation movement is characterized by 
energetic leadership and diverse activities, but their 
cooperation with other private voluntary organization@ and 
government organizations has been minimal. CECON has aseisted 
DIGEBOS and INGUAT in joint management of Rfo Dulce National Park 
and aids other organizations where possible with its limited 
resources. Additionally, the U.S. Peace Corps provides four 
volunteers to DIGEBOS parks. The Camiei6n Nacional del Hedio 
Ambiente (CONNU)  has the organizational 6tructure to permit wide 
public and private participation but also suffers from limited 
funds. Only during 1988 has CONAMA begun to build a strong 
conservation constituency. 

One obvious area for improved collaboration exirte between 
IDAEH and the DIGEBOS parks department. IDAEH ha8 caretakers on 
most major archaeological sites, and these workers could alro 
protect and manege natural resources. Conversely, rome 
sites--such as Tikal, Ceibal, and Aguateca--could benefit from 
the work of wildland management specialists rather than being 
narrowly managed for archaeological values. 

4. - Local Participation: Many local residents appear to be 
unaware of the existence of declared or proposed wildlands and - 
their potential benefits for employment, education, and resource 
use. CECON attempts to hire local workers and educate them about 
the value of biotopos. IDAEH also hires from local communities 
where possible. However, much work remains to be done regarding 
the incorporation of local leaders and residents into the 
planning and management of wildlands and wildlife areas. 



TABLE f 

PHYSICAL INPUTS REQUIRED IN MOST WILDLAND MANAGBIENT AREAS 

1. Personnel 

Initial and periodic training for personnel 

Headquarters builaing and guard post entry points 

4. Staff Housing 

5. Visitor information center, including educational and 
interpretive exhibits where appropriate 

6. Research facilities, including laboratory and housing for 
scientists 

7, Roads and trails (amount will vary according to intensity of 
managment desired) 

8. Fencing and signs, adquare to ensure proper demarcation and 
'to control access 

9. Communications, internal and external to the wildlife 
management area: radio, walkie-talkies, mail, and telephone 
(where appropriate) 

10. Electricity, gas, or other 'energy systems 

11. Sewage and waste systems 

12. Four-wheel drive, motor bikes, or other vehicles 

13. Boats, outboard motors, and docking facilities, where needed 

1 4 .  Appropriate tools, maintenance equipment, and @pare parts 

15 .  Fuel 

16. Management-oriented publicationss maps, epecies listr, 
pamphlets for visitorr, etc. 

(Source: adapted from World Bank 9986) 



VI. CONSERVATION OF ECONOEIICALEY IMPORTANT SPECIES 
This section describes activities being undertaken for the 

conservation of economically important rpecies and germplasm in 
Guatemala. It reviews the status of gene banks for crop species, 
and examines in-situ conservation of the wild relatives of 
important crops. 

A. Ex Situ Conmenration of Bcondcally Important Specie8 
As Peter Ashton, Director of the Arnold Arboretum at Barvard 

University, has noted, ex situ conservation, the conservation of 
plants and animals outsme their ori~inal habitat, "is a refuge 
of last resort: a high-risk refuge, perhaps of no escapea 
(Ashton 1987:276). Nonetheless, the preservation of living 
species and germplasm in ex situ situations euch as gene banks, 
zoos, and botanical gardens has its place in the panoply of 
conservation measures. 

1. Genebanks 
a. Agricultural Geae Banks 

Agricultural crops periodically require enrichment through 
cross-breedina with fzesh genetic materials from other stains or 
races of the plant, Traditionally, this fresh gemplasm has been 
gathered by gathering seeds from active farms. However, as Nigel 
Smith has noted, 'A11 too often plant collecting expeditions when 
returnfng to sites to xecollect material have found a rettlement, 
highway, or reservoir insteadw (1985:35). Faced with actual or 
imminent loss of living plant material in the field, scientists 
have turned to genebanks as a constant an8 reliable supply of 
germplasm. 

i 
Three types of germplasm collections are found at 

agricultural research institutes: (1) working colle!ctions axe 
planted and harvested every year, and meeds are kept at room 
temperature or in air-conditioned rooms; ( 2 )  in medium-term 
Etorage, seeds are dried and kept at 0 to -5 degrees Centigrade; 
they renain viable for 10 to 30 years; and (3) under long-term 
storage, samples are dried and realed in airtight containers at 
-20 degree Centigrade; these should last from decades to a 
century (Smith l985:35). 

Although plant collectorr end breeder. have demonatrated 
active interest in Guatemalan germplasm mince the 19508, it war 
not until 1981 that a mysternatic rescue program war propomL 
this being a proposed program to include ICTA, INCAP, the 
Facultad de AgronomSr of the Univereidad de San Carlor, and the 
Direcci6n General de Servicioa Agrscolas (DIGESA) . Nonethele8mr 
Gutrrnala' #till lack6 a gene bank with controlled condition8 that 
wOuld permit the mtorage of meeds for long period8 of t i n &  The 
Only existing gene banks provide for short-term storage, E8anhg 
at the plants must periodically be grown to pre8erve their 

1 9t~plasm. 

I Still, rome progtera hais been made in preserving ~uatemla'r 
vml~able agricultural genetic material in rhort-term gene banks. 



A project that combines the forces of the Instituto de Ciencia y 
Tecnologf a Agrlcolas (ICTA) , the Conse jo Internacional Ae 
Recursos Fitogen6ticos ( C I R F ) ,  and the Facultad de Agronomla of 
the Universidad de San Carlos was begun in 1982 to collect, 
conserve, evaluate, and document useful food germplasm in the 
country. Earlier collections were taken out of Guatemala without 
leaving duplicate collections behind (McBryde of Ohio State in 
1941), and one Guatemala collection of 1,054 maize (corn) entries 
was lost in Quetzaltenango during 1963 due to improper 
preservation and lack of funds. A duplicate of this latter 
collection still exists in CIPDlYT, Mexico, however, and ICTA has 
access to seeds it may need. 

Today, the three institution program has an active gene ba 
of maize races in Bgrcena, Villa Nueva, with capacity for 9,000 
entries, which axe renovated every two years. Additionally, 
during 1982-85 this same three institution program collected 
1,200 samples of c-iltivated species of Amaranthus, Capsicum 
(chile peppers), Cucurbita (squashes), I~omoea (sweet potatoes) 
Manihot (manioc) , and. others. 

Since 1972, Guatemala has had a collection of native 
cultivars (cultivar = cultivated variety) of common beans, 
currently with 501 entries. Also, ICTA's bean program has an 
active (short-term) collection from the medium and high altiplano 
in Chimaltenango, but there is no humidity or temperature control 
where the seeds are stored. 

Since 1955,  the experimental station Lo8 Brillantes, located 
on the Pacific coastal plain, has hae a collection of cacao trees 
from seeds collected in Suchitepgquez. From thi, collection have 
merged 171 hybrid cacao cultivars, some of them now grown 
comercially. Azurdia (1988 : 38-39) liats Guatemala's other . 
short-term gene banks for food crops and describes the conditions 
under which the gemplasm is stored. 

Guatemala has a Comisidn Guatemlteca de Recuraor 
Fitogeneticos made up of various national inmtitutionr, but the 
organization disintegrated following the change of government m d  
 official^ in 1986. As a rerult, the lack of a national 
institution 1.3 coordinate and execute activitier related to 
gemplasm reaulto in a sitsation in which only r few national and 
private in~titutes conduct gennplawn con~entation projoctr. 
Accordingly, the projects tend to be amall and irolated, without 
follow through. 3n the other hand, the lack of national fund8 to 
conduct such work mean8 that the majority of rctivitiem in 
germplasm conrervrtion are funded hy international inmtitutionr 
such as CYlDSIT en Mexico, CIAT in Colombia, m.d =TIE in Corta 
Rica . 
I. Forestry Gene Rank8 

DIGEBOS i s  currently carrying out a program, IUNSEPOR, 
designed to collect ceed6 of forestry tree rp.ci88, #tore than, 
distribute the ~eeds, commercialize the germplasm at 



international levels, investigate genetic improvements, and, in 
the future, conserve native species in danger of extinction, The 
program has four cold rooms for eeed etorage with a total 
capacity of 8,000 to 10,000 kg. Currently, they store 38 
species, among them coniferous and broadleaves trees, both native 
and introduced. 

The Facultad de Agronomza of the Universidad Be San Carlos 
de Guatemala has initiated two projects designed to preserve the 
germplasm of fruit and forestry trees. Both projects focus on 
planting trees at the Faculty's finca at Bulbwryl, San Higual 
Panbn, Suchiteptiquez. There, since 1983, university perronnel 
have planted 200 samples of native and exotic apecies important 
to internal and external fruit markets, All of there sampler 
were produced from seed stock growing in Guatemala. Similarly, 
the same finca has two areas dedicated to 100 forestry tree 
species, both native and introduced. During 1988, efforts 
focused on finding new genetic material for these collections. 
As well, in 1987, the Facultad de AgronomSa began to plant 
forestry tree species on the USAC campus in Guatemala, Zona 12, 
toward the goals of ornamentation and conservation of gennplaem. 

Forestry researchers Dvorak and Brouard report that reeds 
from more than 200 selected trees of Pinus chis nsis, a white 
pine gathered from eight locations i n x e h e x i c o ,  have 
been collected by the CAMCORE Cooperative since 1983 (CAMCORE - 
Centre1 American and Mexican Coniferous Resources Cooperative, 
bcsed at North Carolina State University). This protected 
germplasm will help "preserve threatened populations and enlarge 
the existing genetic base of the apeciea.". Pilot plantings of 
Pinus chia ensis were established during the mid-1960s and early Tmixdhn olombia, New Zealand, South Africa, and 
Zimbabwe, using seeds of Mexican origin. Dvorak and Brouard 
report that, "On a good site, - Pinus chiapensis will produce more 
than 20 cubic meters/ha/year of wood* (Dvorak and Btouard 
1988: 165)  . 
2. Living Repositories 
8. Aurora National Zoo 

Officials of Guatemala's National Zoo, located in Parwe 

b e  Botanical garden. 
Ashton writes that, aThe immediate role of botanical gardens 

in the ex situ culture of rare and endangered rpeciea l i e 8  in 
re8earch and education rather than in conrervation p.I re" 
{Mton 1987 : 277) . Recreation and public education .bout 

Oiversity can be important functions of botanical 
c-. 

&v 

Aurora in Guatemala City, utate that the ~ational Zoo lackd 
~ u f  f icient apace, material resources, and above all, true 
Programs of reproduction and reintroduction of fauna, t o  ?toPerl~ 
meme a8 a living repository of  animalo: Although the ham 
effected aome ruce~ses in the reproductron of endangered a p c i e a ,  

I 
this development may constitute even larger problema b.ca\ue of 
lack of sufficient apace, food, and medicine.. 



gardens (Smith 1985:37). Guatemala has an official, national 
botanical garden, and has plans for creating perhaps a dozen more 1 located in various departments of the country. 

The National Botanical Garden was established 29 December, 
1922 on Avenida Reforma in Guatemala City. Currently under the 
direction of the Centro Be Estudios Conservacionistas (CECON) and 
the site of CECON's offices, the botanical garden is owned by the 
Facultad de Ciencias Qulmicas y Farmacia of the Univermidad de 
San Carlos de Guatemala. The garden occupies an area of 17,6111112 
and houses 546 tax8 (species, varieties, or forms) of plants from 
112 families (Poll 1987). Although the CECON Botanical Garden 
performs an important function in providing a tranquil apace in 
the midst of urban confusion, its role in the conmenration of 
biological diversity is not large. However, because the many 
plants and trees the garden holds are labeled with their 
scientific and cononon names, the garden i a  an excellent 
educational tool for  teaching students and the general public 
about Guatemalan plant species. In coordination with the 
Institute Nacional de Electrificacidn (INDE), the Universidad de 
San Carlos is also developing a new Botanical Garden, el Jardin 
Bothico Medio Monte, in Palln, Escuintla. 

During 1988, the Comisidn Nacional del lledio Ambiente 
(CONAMA) began work toward the establishment of a aeries of 
departamental botanical gardens located around the country. 
CONAMA has made contact with alcaldes in a half dozen municipios 
and has been successful in convincing them to ret asi4e areas for 
the development of botanical gardens dedicated to-the plant 
species of their local areas. 

3. Natural Hi8tory Museum 
Following the 1988 Work Plan of the Elu8eo Nacional de 

Historia Natural, the museum's primary function i8 to educate the* 
public about'Guatemala'6 natural heritage (Ibarta et 81. 1988). 
Other functions include ecological investigation and zecreation. 
More than 100,000 visitors--most of them studentr--par8 through 
the museum each year, a fact that clearly earmark8 the 
institution as vitally important to environmental educrtion. 

Houred in a building completed in 1986, the murem operates 
on an annual budget of only 08,500 (US$3,148), including 
ralaries. A8 mureum rtaff point out, this ~ u m  i8 0bviou8ly 
inadequate for the muraum to fulfill it8 function of 
environmental @ducation and research. Indepandant observerr have 
concluded that the mureurn's role ha8 not k e n  aidad by it8 recent 
adoption under the Minimtry of Culture and Sportr. Sinca being 
incorporated into that ministry, the mureum ha8 k e n  unabla to 
obtain direct grant8 from international innitutionmt inrtead, 
finances are routed through the Minirtry of Culture, and funds 
directed toward the anurewn have ramctimsr been appropriated for 
other organizations within the minimtry. 



In additional to serving as a potentially powerful force in 
environmental education in Guatemala, the Museo de Birtoria 
Natural should also be performing a role in ry#tematics, the 
study of biological diversity, sometimes narrowly defined as the 
identification and classification of species. Wilson (1985:l) 
points out that systematice is the basis of new dircoverieo and 
new ideas in biology. Additional information on the mueeum'o 
role in education and systematics is prerented in the 
recommendations section of this document. 

B. In Situ Conservation of Economically Important Species 
One of the concerns of bioloqical diversity rwcialists i s  

the loss of genetic diversity in human. food crops.- Around 15  
food crops stand between humanity and rtarvation. We depend on 
five cereals, three root crops, three reed legumes, two mugar 
crops, and two tree crops for the majority of human food rupplies 
(rice, wheat, corn, sorghum, barley; potoato, manioc, rweet 
potato; bean, soybean, peanut; sugar cane, rugar beets; bananas 
and coconuts). Of these categories, corn, potatoes, manioc, 
beans, sweet potatoes, and peanuts have valuable wild relatives 
or traditionally cultivated varieties (landraces) in Guatemala. 
Accordingly, Guatemala's traditional agricultural crops play an 
important role in maintaining crop production in Guatemala and as 
germplasm for crop development throughout the world. 

Preserving germplasm from as many species and strains as 
possible, says Arthur Fisher, promises "among other things, the 
ability to overcome a crop epidemic" (Fisher 1982:48). "The 
continued existence of wild and primitive (landrace) varieties of 
the world's crop plants," Fisher continues, ' i s  the best 
insurance against destruction of the human food rupplyw (Firher 
1982:48).  Less dramatically, wild and primitive germplasm can 
allow the development of markedly improved crop plantm. The . 
perennial corn - (Zea diploperenniu) dircovered in Mexico a dozen 
years ago is the only source of resistance to three w j o r  corn 
viruses. b 

Seed stored in gene banks is one way to conrerve the 
germplasm of wild and primitive food Crop60 But g8ne b.nk8 are 
dulnerable to accidents, power failures, and destruction during 
civil strife. 'Horeover,' according to botanirt Dre Bu h Ilti8, 
'~pcciec in storage do not evolve, while their anemier !n the . 

real world continue to do oo' (Fisher 1 9 8 2 ~ 5 2 ) ~  AS a rerult, 
thcre ir an increasing interert in the eono8rvation of l.ndr8ce 
varieties within their native agricultural 1.ndrc.p. Oldfield 
md Alcorn point out that, 'Much of the world'r biological 
diverrity is in the custody of farmer. who follow age-old f a d n g  
md land use practiceam (1987:199). They argue that  
conrervation of landrace varieties within traditional 
Woecoaysttms, ritu conrervation, is the beat way to maintain 
the dynamic evolution of plant-human interaction. 2 .ha 
conservation of tr~ditional agriculture a180 maintain8 'the-edr 
&d wild crop relative. rsaociated with cultivated specie8. 



The Committee on Germplasm Resources of the U.S. National 
Academy of Sciences has, in fact, recommended that the United 
States facilitate the maintenance of traditional agroecoryntens 
to conserve situ gemplaom of major U . S .  crops (Oldfield and 
Alcorn 1987:199).~his would include Guatemalan ~ources of corn, 
potatoes, manioc, beans, rweet potatoes, and peanuts. 

The extinction or depletion of traditional cultivars and 
wild crop relatives is extensive, due to the adoption of modern 
crop cultivars within areas of ancient agriculture, the 
replacement of mixed-crop subsistence fanning by commercial 
agriculture, and war (Oldfield and Alcorn 1987:200). Seed stock6 
stored in institutional gene banks are not easily available to 
traditional farmers. 

I 
, 

To optimally maintain genetic resources, Oldfield and Alcorn 
(1387:206) suggest a three-pronged approach consisting of: 

(1) In situ conservation linked with economic development 
ef f orts, inw- scientists participate with farmers to maintain 
adeptable, economically viable farming syotms that include 
traditional cultivars. Such efforts are compatible with cultu~al 
parks such as the proposed Cuchuxnatanes Cultural Park, and with 
other types of protected areas. 

I (2) In situ conservation and research centers independent 
of privateTamere, in which processes identified in traditional 
agroecosystems are studied and emulated in rural development 
projects based on indigenous knowledge. Such centers would be 
appropriate in buffer zones of biosphere rererves, for example. 

(3) ex situ reserves, such a6 gene banks. 
Oldfield and Alcorn a180 report on a speci&.h program for 

action by U.S. AID, developed by the Interagency Task Force on 
Biological Diversity (ITFBP). The program focurer on encouraging 
host governments (and providing funding) to evaluate the 
potential of traditional agroacosyrtemn, Via  AID, the Unitad 
Nations, and the multilateral development bmkr, ITFBD reportad, 
the U.S. government should provide long-term rupport for rarearch 
to create highly productive, rrustainable agricultural myrtans 
that include ~ubrirtence frmerr and indiganour rpoci.8. 

fn addition to rerexver that incorporate tcadftional people8 
and agriculture, other proponent# have reconmandad development of  
a rystem of  village-level landrrce custodian8 by rubridiring 
fanrcra to continue traditional agticulture in relectad ronor 
(Oldfield and Alcorn 1987r204).  

Non-crop species of aconomic importance are 8180 conmmrved 
in ritu through the operation of extractive rerervea focurad on - 
renZZEle natural rerources such as xate, rllapica, chicle, and 
medicinsl plantm. Thi8 concept in dircurred in full in 8 
following section on extractive rererves ( V I  B 4 8). 



VI. ECONOMIC VALUE AND SUSTAINABLE USE OF BIODIVERSITY AND 
TROPICU ?ORESTS IN GUATIQIALA 

Environmental problems are inextricably linked with economic 
development policy in Guatemala. In the United States and many 
industrialized countries, environmental goals such as protecting 
endangered species or wildlife habitats are often Been as end6 in 
themselves, removed from their broader rocial or economic 
implications. By contrast, environmental questions in Guatemala 
must be viewed in the broader context of economie and mocial 
policy. Bruce Rich, Director of Infernational Conservation for 
the Environmental Policy Institute in Washington, D.C., describes 
an experience thet illustrates this difference. Preparing to 
leave for a trip to India, Rich heard this statement from a U.S. 
environmentalist: 

"Of course, the environment can't be a priority in a country 
like India because people have to think first about eating and 
survival. '' 

But when Rich arrived in India, he rays, "my Indian hosts 
immediately launched into a lecture on how environment was only a 
luxury for people in the U.S., whereas in India it was a question 
of conserving the resource base on which the rural poor--hundreds 
of millions of people--depend for their very survivalu (Rich 
l 9 8 8 : 4 ) .  

Rich's atory illustrates the point that natural resources 
and biological diversity - ore the basis fox economic growth and 
social progress in Guatemala. Yet, this hasis continues to be 
squanderod through short-sighted planning or through the action8 
of individuals wi1lir.g to sacrifice the national good for their 
personal benefit. Gxadually, however, Guatemalan development 
officials are coming to realize that the goals of natural 
reaource conservation and economic developanent are not in 
conflict, but instead are the same--namely, improving the quality 
of life for present and future generations of Guatemalans 
(Barbier l987:lOl). 

With thJs concept in mind, making choicea among competing 
uses of limited natural resources requires a careful armeramant 
of the trade-offs arsociated with each of the posaiblr choice, 
(Urns* AID 1987) . Economic analyris provides an organized 
Procedure for asisessing there trade-off a. Although many comrp1.x 
Wotions must be addrerred , the economic project analyai8 manual 
10.6. AID 1987) provide. example8 of how to approach theme 
Questionc . 

For example, to choooe between two porrible develomnt 
Plojectr--one with protection of biodiversity, one withoutm-we 
'st identify the coats and benefits of each project. B @ c ~ u @ ~  
exttmal pressures ruch as colonization may threaten reaourcrs in 
the Project * s geographic area, project analyair can not be viawed 
in i8olation; it must be examined in the context of 8 whole 



I 

region. For the economic analysis, this implies that costs and 
benefits must be identified and quantified for the whole region 

I affected by the project. 

Table 8 presents a simple framework for identifying key 
impact categories. Filling out this table for each development 
alternative will help identify the major categories of impact and 
trace their effect on project outputs. 



TABLE 8 

FRAMEWORK FOR IDENTIFYING MAJOR IMPACT CATEGORIES OF REGIONAL 
DEVELOPMENT --WITH AND WITHOUT PROTECTION OF BIODIVERSITY AND 

TROPICAL FORESTS 

Cateqories Without -- Protection With - Protection 
Physical Effects 

soils 
water quantity 
water quality 
vegetative cover 
species diversity 
aesthetics 

Output Effects 
agriculture 
forestry 
livestock 
fisheries 
wildlife 
germplasm 
tourism 
recreation 
production costs 
income 
employment 
health 
education 
standard of living 

Development Climate 
employment opportunites 
development options 
stability 
planning flexibility 
education 



A. Economic Use of Flora and Fauna 
To date, Guatemala has insufficient protection and 

management of native species of plants and animals to ensuxe 
their continued existence, much less their ~~6tainable use. The 
lack of protection of native species bends to wanton local use 
and illegal comereialization, particularly of endangered rpecies 
such as macaws and crocodiles. This problem ic evidgnt in a11 
sectors of Guatemalan society, from mubsistence hunting to the 
illicit export of plants, animals, and ~kins in dixect violation 
of the Convention in Commerce on the International Trade in 
Endangered Species (CITES), which Guatancala has uigned. Active 
trade of parrots, macaws, crocodile skins, and reptiles continues 
with both Hondurfls and Mexico. Guatemala's existing wildlife 
export laws are outdated, lack restrictive penalities, and are 
unenforceable due to lack of trained permonnel. 

Guatemalans have not yet placed adequate values on their 
biological resources. During 1988, hunters in the PetCn were 
selling young spider monkeys to hotels and individuals in Santa 
Elena and Flores, Pet& for 070 ($28). Jaguar skins sold for Q80 
($32) , and macaws sold for 4200 to 0250 ($75 - $100). In Europe, 
the same macaw would sell for $2,500 - $3,000, and a jaguar coat 
in Germany sells for $40,000. 

Guatemala exports many of its biological re~sources as raw 
materials with no value added in-country. Yet, the economic 
potential for management and sustainable harvest of wild flore 
and fauna is tremendous. Experiences in other tropical countries 
demonstrate the possibility of native species 
propagation--including iguanas, crocodilians, frogs, butterflies, 
turtles, deer, peccaries, and other opecies with potential akin 
or meat value. Also, birds, felines, monkeys, and other exotic 
species have value for pets, zoos, and research centerr. Another 
benefit is wildlife management in wildland area8 for tourimm 
value. 

Halting Guatemala's illegal wildlife trade will not be iasy. 
During interviews conducted for this biodivermity asrermment, 
more than one government official alleged that Guatemalan 
military personnel are involved in the illegal wildlife trmde. 
According to one official, members of the military re11 
Guatemalan wildlife akin8 to middleman in Bonduram. Other 
workerr mtated that military aircraft are urad to export live 
parrots and macaws, as well as the rkinr of mpotted catr, from 
the Peten to Guatemala City. One native remident o f  the P e t h  
told a member of the biodiversity rerearch toun that he could 
mhip him any animal product he wanted from the Petan to Guatemala 
City, though the asoirtance of a relative in the Guatuaalan air 
force. 

Guatemalan flora alee tends to be undervalued within tha 
country. During 1988,  rough-cut mahogany mold in the PetCn for 
$0.25 per board foot; meanwhile, the U.S. price wa, $10-$12 per 



board foot. Finished furniture would, of course, be worth far 
more. 

Although proteins from aquatic eources--mostly fish, but 
also crustaceans, mollusks, and others--provide about one-quarter 
of all animal products in direct human consumption worldwide, 
many aquatic proteins in Guatemala appear to be under-utilized, 
Ponciano reported in 1987 that 10,000 pounds of fish from the 
Atlantic Ocean were wasted due to Jack of buyers (Ponciano 1987). 
There is no fish consumption tradition in Guatemala, Penciano , 

explained, and, "Even when fish cest one-half the price of 
chicken, it is still difficult to re11 itma At the # m e  time, 
the amount of shrimp harvested for export on Guatemala'r Pacific 
coast is said to be threatening this coastal rerourcs. Ponciano 
reported that, in 1984, the Government of Guatemala was aware 
that over-harvesting was going on in the rhrimping indamtry, an8 
that, in 1985, the shrimp catch declined-a fact attributed to 
the previous year's over-harvest (Ponciano 1987). 

I On the other hand, fresh-water fish appear to be a lrighly 
utilized resource. More than 600 metric ton8 of fieh are 
harvested from Lago Izabsl each year, and 1,000 metric tons are 
taken from Lago Peten Xtzg (Ponciano 1987). 

B. Economic Use of Protected Areas and Tropical Forest8 
The International. Union for the Conservation of Nature and 

Natural Resources (IUCN 1986:74-76) lists 16 major way8 that 
national parks and other protected areas can bring economic 
benefits to regional comunities. Following this lht, we 
exaxcine some of the more important of there benefits for 1 Guaternala. 

I * Stabilization of hydrological functions. 
In some areas, such as the Biotopo del Quetzal, these 

hydrological functions may be worth millions of dollaxr a year 
pcr watershed. 

I 
' Soil protection. 

Good roil protection by natural vegetation prevent8 
dangerous landslides, prevents cortly siltation of field#, 
irrigation canals ant! hydroelectric dam#, rafaguardr corrtliner 
md riverbanks, and prevent8 dertvuction of coral roefa and 
corrtal firheriea by riltation. 

I 
' Climate rtability. 

Undirturbed tropical forert helps mrintain rainfall in its 
hdiate vicinity by recycling water vapor at a .toady rate back 
into. the atmosphere. Thi8 may be erpecially important in the 
Proauction of dry season showers critical for rattled 
~9riculture. 

Co~servation of renewable harwertable rerources. 



Biological product,ivitiy under natural conditions is "cost 
freen and generally higher than for any forn of artifically 
planted alternative. 

* Protection of genetic resources. 
Nany thousands of undiscovered species may be of use to 

humankind. All domestic plants and animal8 were wiginally 
derived from the wild, and many can only be maintained an8 
improved by regular recrossing w i t h  wild forms and relatives. 
The short- and long-term values of these genetic rerources are 
enormous. Most improvements in tropical agriculture and 
silviculture depend on the preservation of wild genetic 
resoruces. 

* Preservation of breeding rtocka, population rerervoiro, and 
biological diversity. 
Reserves may protect crucial life stages or elemnts of 

populations that ere widely and profitably harvested outside the 
reserves. They are sources of eeed dispersal, wildlife, and fish 
spawning areas. Mangroves are a good example of thim benefit, 
for they serve as breeding sites for dozens of kinds of 
commercial fish. 

* Tourism. 
Local economies can benefit considerably from tourism. At 

thc national level, tourism brings valuable foreign exchange into 
the country. At the loccl level it stimulates profitable 
domestic industries--hotels, restaurants, tranrport ryrtems, 
souvenirs, handicrafts, and guide services. 

Recreational facilities. 
Local communities as well as other domestic and foreign 

visitors benefit from recreational faciltier provided by 
protected areas. 

* Creation of employment opportunities. 
Apart from employment created within the protected area 

itself, additional employment is generated by auxiliary rarvices, 
tourism, road improvements, and profarrional rarvicer. There 
benefits are especially valuable where the land within the 
protected area has little or no value for rgricultura, 

Proviaion of rarearch and monitoring facilitier. 
Protected area provide excellent living lrborrtorier to 

atudy high, 8table productivity on poor eoilr, 

* Provioion of educational facilitier, 
Protected areas provide valuable rite8 for rchool clarrer 

and university rtudents in the field8 of biology, ocology, 
geology, geography, and rocio-economicr, 

* Maintenance of a quality living environment. 



Inhabitants close to a protected area often enjoy a quality 
living environment. Values  of property adjoining protected areas 
may become enhanced, 

* Advantages of special treatment. 
Local residents near parks and reserves may be eligible for 

special treatment-improved social services, communications, 
loans, irrigation, and housing projects. 

* Preeervation of traditional and cultural values. 
Protection of natural reserves can result in preservation of 

locally important cultural eites and traditional practices which 
would otherwise be destroyed. The proposed cultural park in the 
Cuchumatanes is directed toward these valuee; AtitXdn National 
Park is another example. 

Natural balance of environment. 
Protected areas afford sanctuary to birds which control 

insect and mammal pests in agricultural areas. Bats, birds, and 
bees which roost and breed in reeerves may range far outside 
their boundaries to pollinate trees in surrounding areas. 

* Regional pride and heritage value. 
Development of sources of regional and national pride have 

benefits which are not easy.to evaluate but which are nonetheless 
real credits. 

I 

1. Tourism 
m t e n t i a l  for additional income from tourism in 

~uatamala- is substantial, and much of thi a potential depend8 on 
the conservation of the nation's tropical forertr and biolsgical 
diversity. The highest number of touri8ts recorded in Guatemala 
for a single year--502,908--occurred in 1979. During that year, 
tourism contxibuted USS200.6 million to Gustemla' 8 oconomy, just 
after coffee and cotton in economic importance. This amount 
represents expenditures of $399 per tourist per virit, not 
counting airfares that may accrue to Guatemalan companies (Perf S1 
Ambicntal 1984). Tourism declined by 58 percrnt between 1979 and 
1983, in reaction to the country's political unrest. The impact 
of this reduction in tourirm ccn be ca:,culated urrin the 1979 

~urpassed $123.2 million per year. 
f figure of amount rpent per tourirt. The potential ncon.9 lort 

The impacts of reduced tourimn and the fmitive bonefit. of 
i n ~ r e a ~ e d  tourism ia important for Guatemala a regional 
d~lopment strategie~ . Increamed environmental waren.8. i n  the 
b d .  and Europe--the home area of moat viaitor8 to Guat.lula--8s 
Yell a8 increared interert in activitier ruch ar bird-watching, 
bopical nature hiking, and archarological tours, indicate that 
touri8m to Guatemala should continue to increame during the 
Cmng yearn. Although tourism normally f ocur~s on p r a r y  

such as Lake AtitlLn, Tikal, or the biotopor, 811 
" ' l h 8  of the country can ahare in the economic bmefikc of 



increased tourism if Guatemala effects appropriate marketing 
I mechanisms for handicrafts and cervices. 

The potential for expanded nature tourism in the Department 
of the Peten is especially promising. In 1988,  only 11 peraent 
of the yearly half million vicitors to Guatemala visited the 
PetCn. With additional promotion, tourism to the area could 
easily be increased, The Petin has more than 70 significant 
archaeological sites, including Tikal, which many people consider 
to be the most spectacular ruin in the world. The biggest draw 
for tourism in the Peten, however, is the combination of Mayan 
history and the tropical forest environment. The Guatemalan 
Peten is one of the few places in the world where visitor6 can 
look up from a 1,000 year-old templa to watch rpider: monkeys 
scampering across the treetops. It i s  this combination--not the 
stone cities alone--that must be conserved and promoted. In the 
future, neighboring countries, namely Mexico, which have focuacd 
on ruins at the expense of surrounding natural aseae, will likely 
aee many of their potential visitors pass on to Guatemala to 
enjoy the combination of history and conserved tropical forests. 

Another factor that could draw increamed tourirm to the 
Guatemalan Peten is the strategy king developed by the Nationel 
Geographic Society, *the Ruta MayaeW Led by magazine editor 
Wilbur Garrett, the National Geographic Society plans to work 
with national governments to develop a tourist route similar to 
the Inca Trail in South America. The Ruta Maya will connect the 
major archaeological sites and national parka of Guatemala, 
Bslize, Honduras, and Mexico with the goal of rtimulating 
economic development through tourism. National Goo ra hic 
magazine will print a lead article on the Rut8 Maya -f+ n une, 
1989, and increased tourism interest in the Peth ahould be one 
of the results. By 1990, at least 75,000 tourirts per year are 
expected to be spending about USS22.5 million each year in the 
Peten (INGUAT, interviews, 1988). 

In preparation for this increaoing influx of viaitorr, much 
remains to be done. One of the factor8 that currently hinderr 
tousirrn in the PetCn ir the lack of quality accomodationa. Only 
224 hotel rooms exiot in the PetCa, down from 8 peak of 367. 
(Part of this decline is due to flooding of lower floor8 in 
Floreo, Santa Elena, and San Benitom-. rerult of rimer in Lago 
Petan lttd; mome re8earcherm have linked the lrke'r rime to 
increased runoff caured by deforeotation.) Pew of the Pet6n's 
existing hotel room8 are of the mote appointed type internationrl 
tourirts request, maning that fow have air conditioning and 
comfortable bed#. Thir need create8 8 point whera surtainable 
development and private induvtry converge, and a point where 
international funding can have expanding positive impact. 
Tourism in the Petan already provides nore than 5,000 jobr, and 
this total could increaoe with the promotion of the Ruta Maya. 



.. TABLE 9 

Number of Hotel Roome in Guatern&la 

Year 1980 81 82 83 84 05 86 87 

Country 7,513 7,337 7,514. 7,615 7,071 7,731 7,678 7,656 
Peth 367 367 367 367 367 243 238 224 

The number of rooms required for tourists to the PetCn can 
be estimated using the following rhple formula: 

No. of rooms - No. of tourists X avq. length of sta 
365 days X svg. no. of perrons/roorn X oecgpation rate 

The occupstion rate adjusts for the fact that tourist 
arrivals are not evenly distributed throughout the ear and that 1 provisions for the seasonally higher number of tour sts must be 
made. It is clear that substantial expansion of hotel facilities 
in the Peten will be needed to accomodate the numbers of 
tourists expected by 1990. Programs rhould be initiated without 1 delay. 

Beyond being a sustainable, non-destructive indurtry, 
tourism is also a significant producer of vital foreign exchange. 
Tourism is n major employer, and it diversifies the overall 
economy, creating corrollary induetries and employment in 
handicrafts, jobs as park guardrr, guider, and in other service8 
that have a powerful secondary effect on the economy, For 
example, mall boat pilot6 in the southern Petin town of Sayaxch6 
charge Q150 ($60) to take tourists from Sayaxch6 to nearby 
archaeological sites and parks. Making one trip per dry, they 
guide 30-50 visitors per month, producing a gross local income of 
44,500 ($1,666) per boat pilot per month. I f  we 888ume that a t  
least two boat pilot€ provide this rervice every day, we arrive 
@t a local income of more than $3,333 per month--no 8mall 8UXn for 
8 town such as Sayaxchb. Similarly, even mare boat pilots ply 
k g 0  Peten ~tzS, offering tripe to the nearby island too of 
Petencito and the lookout tower on the 8rchaeologicrl ruin8 of 
t W ~ & l ,  though at considerably less expanse. 

Before more tourists will visit the ~ e k h ,  hwever, the .tea 
muRt be seen as politically .table and environnentally 
int@rerting. 1t i s  vital to understand that polltical 
h8tability contributed to the decline in tha of tourhts 
during the early 19806, and that political inst.bi1it~ is 
p~olonged by social problems linkad to environxmtal d@s+.dation- 
prmW.ny the gustainable u ~ e  and protection of the Pmt~n'S 
ko~ical forests and wildlife is a poritive force for tourism 

i n  the long run, a poritivr force for political .t.bSlitye 
tourirts will visit an area they think is dwgerous. and few 



tourists will visit an area where the natural resources have been 
destroyed. 

Overall, the development of the tourimt aector offers the 
most attractive known opportunity for the econo~ic development of 
the PetCn. Tourism can generate employment, generate income for 
local populations, and reduce pressures on the region's tropical 
forests. While some tourism can be developed even if large aress 
of the PetCn are deforested and only key archaeological mites 
protected, the potential for developing a regional tourist 
industry including recreation, sports, 'and nature obrervation 
would be severely limited. INGUAT (Institute GuatemaPteco de 
Turismo) is the government agency in charge of planning and 
administering tourism activities in Gua,.kemala, and cloae 
cooperation with them is vital for the proper development of 
tourism in the Peten. 

In 1981, ZNGUAT established four major objectives for the 
PetBn : 

(1) Preservation of Tikal National Park 
( 2 )  Protection and preservation of the natural. resources 

and cultures of the Pet& in general. 
(3) Providing visitors with the best possible 

accommodations and modern tourist installations. 
( 4 )  Insuring that tourists extend their mtays by offering 

the most varied attractions, from recreation to scientific 
investigatioc. 

A checklist provided by the IUCN (1986:44-45) cites the 
following attributes as indicators for high tourirt potential in 
protected areas. The list is useful in considering the proper 
development of PetQn tourism. 

Is the protected area - close to an international airport or major toutiat center - moderately close - remote 
Is the journey to the area - easy and comfortable - a bit of an effort - arduous or dangeroue 
Does the area offer - "star" rpecier attractions - other intere~ting wildlife - distinctive wildlife viewing, on foot, by boat, at=. 
Is succer~ful wildife viewing - guaranteed - usual - with iuck or highly reamonal 
Does the area offer - aeveral dirtinct features of intere8t - more than one feature of interert - one main feature o f  interest 
Does the area have abditional 



This list indicates that, with increased international 
promotion, far more tourists could be drawn to the Petgn, as well 
as to Guatemala's national parks and protected areas in general. 
Tourism is the world1 s oecond largest indurtry in tennu of 
international trade, second only to oil and jurt edging out  the 
arms industry for aecond place. Tourirrn generator rome $95 
billion annually, worldwide (Abrahams 1983 r 12 ) . Geographer 
Douglas Pearce has reviewed the relationship between tourirm and 
the environment, pointing out that countries mhould integrate 
environmental considerations into their tourirm development 
Policies at the earliest possible stage (Pearce 1985 :2Sl) . 

- high cultural interest - some cultural attractions - few cultural attractions 
7. Is the area - unique in its appeals - a little bit different - eimilar to other visitor reeerves 
8. Does the area have - a beach or lakeside recreation facilities - river, falls, ar swimming pools - no other recreation 
9. I8 the area cloae enough to other mites of tourirt interest 
to be part of a tourict circuit - outstanding potential, other attractive 8ites - moderate potential - low or no such potential 
10. Is the surrounding area - of high scenic beauty or intrinsic intereat - quite attractive - rather ordinary 
11. Are standards of food and acconunodation offered - high - adequate - rough 

I 

2. Water Production 
Theconservation of tro~ical forests and biodiversity hrr 

mother. economic benefit, thi provirion of water in ruf f ikient 
quantity and quality. Tropical foroats, natural grarrlandr, and 
other natural areas act like a rponge, abrorbing rainfall and 
holding it to relaare it gradually and evenly Anto river .Y@t.ar 
for the benefit of downstre8m activitier ruch a8 irrigation and 
W a n  water rupplirr. These functions are lort wh.n tropical 
foreats or otner natural vegetation u e  eradicated, loading to 
incrrarcd flooding during the rainy rearon and drought duxing tho 

i dry mason. &oar of theme function6 rlmo load8 to moil erorlon 
8edimentation of hydroelectric rerervoirc and cor.1 nef8. 

The cost of not protecting tropical forest8 and their wator 
DrMuction potential can be estimated by the value of loat 
'lectric production capacity due to medimentation 8nd decraame8 
IBicultural and fhheries production. In the  tropic8 88 l 



whole, 90 percent of all farmers cultivate valley bottomlands, 
and are therefore dependent on the activities of the 10 percent 
of the population who live in watershed areas (IUCN 1986~46). 
Water supplies are vital to human life, to agriculture, and to 
industry, and protection of tropical forerts' water regulation is 
of much greater value thl~n alternative uses of the land (IUCN 
1986:46). Some of the costs of forest eradication are related to 
poorex public heal- caused by paox water quality, ac well as 
decreases in coastal and inland fisheries production and lost 
recreation and tourism potential. 

3. Tropical Forests and A riculture 
Tropical forest zones -+ per o m  a valuable service for 

neighboring agricuktural areas by rafaguarding against floods and 
providing water through dry periods (XUCN 1986~88-89) .  The 
forests that protect the Valley of the RSo Motagua and the 
farmlands of the Pacific slopes provide examples of this 
situation. Also, many wild species resident in tropical forests 
are vital to the well-being of surrounding agricultural lands. 
Birds help control levels of insect and rodent pests, and bats 
contra1 insects and pollinate many tropical fruits. 

As well, tropical forests protect the wild precurrorr of 
some comercia1 crops, such a6 cacao, avocados, mamaya, vanilla, 
and .lesser known fruits. 

4. Renewable Natural Resources from Extractive Reserves 
More than 6,000 people in the Guatemalan PetCn are involved 

in the extraction of renewable natural rerources from the 
tropical forest.  Their activities focus on the harve8t of three 
different products: 

a )  Approximately 6,000 individual8 harvart xate palm 
(Chamaedorea ele an8 and C. oblon ata) from the P a t h  tropical 
forest. Anot es 00-500 -* in v ua r work in the indurtry as 
sorters, contractors, and exporters. Ouatamsla export8 hundreds 
of millions of leaves of this palm every year to the United 
States and Europe for use in the floral indurtry. Florirtr ure 
the xate palm leave8 a6 green backgrounds for arranging cut 
flowers. Properly cut, each xate palm can be hnnterted four 
times per year without damaging the resource* The fact that xate 
grow8 beneath the canopy of undagraded tropical forert nuke8 the 
indurtry of rpecial interart. Xate export8 produce $3.7 aillion 
in total annual export value. The fact that SO parcant of the 
xate leavem harvested in the forert are diacarbed during martin 
and relection indicate# that the efficiency of the indurtsy cou f d 
be greatly improved* The need exists for educrtion pzogrum for 
%ate haweaters to improve their harvesting tachniquer, and for 
Guatemalan decirion maker8 should 8180 be reminded that rumtrined 
harvest of xate palm is worth far more than the corn or boef 
temporarily produced on cleated tropical forert land. 

(b) Many xate harverterr 8180 work during Febru8ry to aune 
in the harvert .of chicle (Achrar rrpote) , a l@tu gathered from 



trees in the Peten tropical forest. Chicle is exported to Europe 
and Japan fox use in the chewing gum industry. Properly cut, the 
chicle trees are not harmed by harvesting. Official etatietics 
indicate that, in 1969-70, exploitation of chicle produced 01.4 
million ($518,518) in the Peten UNGUAT 1981).  Bowevor, official 
etatistics on forest products from the Peth are notoriourly 
under-reported, due to attempts to prevent paying taxes on 
extracted products. Chicle production for 1988 war estimated to 
reach 300,000 pounds. Guatemala oellr each pound for 03 
(US$l.ll), indicating that this year'm harvest will be worth 
$ 3 3 3 , 0 0 0 ,  

( c )  The third product harvested on a rurtainable baris from 
the Peten tropical forest is allepice (pimicnta gorda; Pimienta 
d i o i c a ) .  Collected June through Augurt of each year, a h p i c e  ir 
gathered by coppicing seed-bearing trees and boiling and drying 
the seeds. The allspice trees begin to rerprout after they are 
cut, and the tree can be harvested again after six year8 of 
regrowth. Enough trees exist in the Petan to rupport the export 
of one million pounds of allspice each year. Guatemala'r exports 
are worth $16 million retail in the United State8 and Europe, 
although only $1 million to $2 million of this amount accrue8 to 
Guatemalans. 

One of the most interesting aspect8 of the harvest of there 
three renewable resources is that they promote conmenration and 
sustained use of the Peten tropical forest. Knowing that their 
economic future lies in the sustained use of xate, chicle, and 
allepice , f mil-ies who harvest these resource8 are rtrong 
promoters of forest protection. Equally intererting is the fact 
that, combined, these renewable rerourcea reprerant an incoma of 
st least USS6 million each year from undegradad tropical forest. 

5. Sustainable Versus Non-Suatainable Economic Activities 1 Economic aetivitier that involve natural rerourcer An way8 

- 

1 - 

that are not sustainable can alro be conridered activities t h k  
reduce biological diversity, .The reverre is 8180 true: economic 
activities that reduce biological diverrity are r.r.1~ 
8ustainable. Non-rurtainable activiti.8 eventually result in 
negative net benefits to the producer and th. country at 18rge. 
The net benefits of ru6trinablc production, no 8aatt.r how 8-11 
a t  the beginning, will eventually outweigh thore of 
non-rurtainable production. Production .ltemativ08 that arm not 
8urtrinable rhould not be accepted by pl8min9 a9encioas The key 
U8k for planners ir to identity beforahand what mkar 8 projoct 
8Wlrinable or non-sustainable. Planner8 mu8t idantify a c o n a e  
d@velopment alternatives that ace cort-affective a# -11 a8 
8urtrinable, while #till meeting their 8pcif ic:  developmrnt 
Objective.. In rome carer, outright protaction of the n.t-1 
n80urce will be the most efficient action. Following the World 
h k ' e  newly enlightened policy on wildland8 and biological 
Ck8ity, Guatemalan planners ahould keep in mind 98 
hPocratic Oathva firmt axiomr aFirstr do no ham. 



Only alternatives that coincide with the productive capacity 
of soils, terxain features, and climatic conditions rhould be 
supported. Lands classified as forert rites rhould rtay under 
forest cover. If land use in an area is non-sustainable, it 
should be replaced quickly with rurtainable production 
alternatives. Local  population^ should receive the financial and 
techqical support they need to switch to the recommended 
alternative without jeopardizing their ahort-term livelihood. 

Indicators of sustainability fall into categories ruch as 
soil productivity, water quality and quantity, biological 
diversity, population density, health and aducation levels, cize 
of  external aebt, etc. Within each of these categories, certain 
reactions act as warning flags to indicate to development 
specialists that current land ure activities are not rurtainable. 
Among these possible reactions are: lo88 of rpecies, high level6 
of erosion and sedimentation, declines in water quantity, 
increased human mortality, decreasing coil productivity, 
increased incidence of pests and diseares. 

As an example, extensive cattle ranching is not a 
sustainable use of Guatemala's tropical forest lando. The 
current pattern of cattle ranching in Guatamala'm tropical forest 
areas begins with the construction of roads into forested areas 
for the extraction of mahogany and tropical cedar, or for 
petroleum exploration. Colonizing familieu and cattle rancher8 
use these penetration roads to move into the area and clear the 
remaining vegetation. Cattle ranchers may clear-cut the foreat 
in order to plant introduced, usually African, gramrerj or, 
fa~mers may plant one or two years of corns bans, and other food 
crops before seeding the area in grass to create pasture, 

The average yield for beef cattle ranching in the Path 
tropical forest is 10 kilograms of beef per hectare per year 
(Dusyhe 1979). Even this meager production plwmetr after 7 to 
10 years, when soils are so degraded and weedm 80 prolific that 
production id no longer viable. Clearing of the tropical forert 
tor cattle ranching increaaea flooding, roil erorion, and 
sedimentation of rivers and utramrm. It a180 wip.8 out vital 
habitat for tropical forert specier, thuc reducing biodiversity. 

Cattle production in tropical forert area8 8180 dacrearer 
employment among local populations. Once the fore8t i8 clmred, 
rairing cattle require8 lerr labor than moat other production 
ryrtemc, so few job8 are created (Price and 8.11 1983). In 
neighboring Chiapar, Mexico, tropical forert cattle ranching 
require8 m average of only one workar r 100 hecto?.~ of 
parture (Ramanini 1978r4). Cattle rair != ng requir.8 only a ir  
worker-days per hectare, while beans nead 37, rice 60, and coffaa 
130 (CEPAL 1980 r 175) . 

Cattle production alro fail. to justify itrelf in teru of 
its contribution to export receiptr in relation to the amount of 
land it occupies. In 1980, for example, Guatunala's aport  



receipts per square kilometer reached $1,745.97 for coffee, but 
only $47.24 for beef cattle production (Leonard 1987r103). In 
addition to eradicating tropical forest and wild rpecies, beef 
cattle production also uaes land inefficiently in comparison to 
other agricultuxal activities. This situation is further 
exacerbated by the fact that, in Guatemala, cattle production 
occupies fertile soils on the Pacific coastal plain that could be 
used to produce food csops or more lucrative calrh cropr (Iaonard 
1987:102-103). The fact that the country's mont fertile roil8 
are dedicated to cattle ranching and export cropr means that 
rural families are pushed onto maxginal lands ~ruch ae hilloides 
and tropical forests in order to produce their own food and cash 
crops. 

Accordingly, on many grounds, including inefficient 
production, decreased employment, increased soil eroeion, and 
destruction of biodiversity, extensive cattle production can be 
judged a non-sustainable activity in tropical forert regions. 
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VII* MWOR ISSUES IN BIODIVERSITY AMD 'PROPICAL mBaST 
m N A m  

A. ]toss of Habitat / Deforertation 
Of Guatemala's original foreat cover, approximately 40 

percent (45,000 km2) remains uncleared. However, driven by 
population growth and inequitable land distribution, rural 
families are colonizing forested area8 marked by steep slopes, 
poor soils, or both. Combined with road construction, logging, 
clearing for agricultural exports, .fuelwood cutting, cattle 
ranching, petroleum exploration, and hydroelectric projects, 
colonization leads to the deforestation of hundreds of rquare 
kilometers each year. A 1981 United Nations Food and Agriculture 
Organization study concluded that Guatemala lore6 720 kn2 of 
forest each year, but the rtudy did not consider areas aa 
deforested if they were allowed to regrow in recondary growth 
once cleared, used, and abandoned (Lanly et al. 1981:151). Other 
studies would call these areas deforested. Mdndez Doaninguez 
(1988) estimates a deforestation rate of between 1 and 1.5 
percent annually, an amount equivalent to 1,080 and 1,620 km2, 
xespectively. Meanwhile, reforestation over the past 10 years 
has amounted to a total of 490 km2. At them rates of 
deforestation and reforestation, Guatemala's forest cover could 
Bissppear in 25 to 40 years. 

Cutting for fuelwood is likely the number one caure of 
forest destruction in the highlands (MCndez Dominguez 1988). 
More than 63 percent of forest clearing fa thought to be the 
result of fuelwood collection; 29 percent reoult8 from 
colonization, 6.5 percent from fireo and forert disearer, and 
1.1. percent from industrial use (Rome 1988:29). It is important 
to point out that deforertation for fuelwood collection ir a 
problem in all areas of the country except the 1.owland moist 
forest &em,  the PetCn). Zn the Pet&n, trees are clearad and 
burned in place so that colonirt8 and rancherr can gain accerr to 
the soil. Deforestation for fuelwood collection ir not a pzoblm 
in the Peten. 

As a result of the dertruction of Guateml8'r forertr, 
natural ecorystems are degraded, crucial habitat8 ar8 lort, and 
numerous specie8 of plant8 and animals arm lad to the edge of 
extinction. Deforertation caused by inappropriate l m d  us8 
practices a180 rmeultr in increaming flooding, droughtr, 
redimentation of hydrelectric remervoirr, roil arorion, 8nd 
deg~adation of fisheries, 

8 Bunting, limhing, and Poaching 
Guatemala ha8 a range of law8 derigned to protect firh and 

animal rpecies from overexploitation through hunting m d  firhing, 
but the laws are rarely. enforced due to lack of field p.raonne1, 
When Guatemalan8 hunt, they do 80 chiefly for rubriatence, but 
the practice i s  not widespread, Few rural frzwrr, for  example, 
own rifler, and thoae who do are careful about where mnd w h m  
they carry them due to Guatenulalr hirtory of guerillr warfrra. 



As one farmer in the Peten pointed out to a member of the 
re~earch team, he doesn't want to be rpotted carrying a rifle in 
the forest by either the army or a band of guerrillas. 

At the same time, rrerious poaching of Guatamals'r wildlife 
 occur^ in the northwestern reaches of ahe Pat6n. T h f ~  corner of 
Guatemala borders on the Mexican State of Tabasco, and the 
Tabaeco side of the border has been abort totally cleared for 
farmland and pasture. Little wildlife remain8 on the Hexicon 
side. AE a result., families in the Hexican cwmnmal villages 
called e'idos in Mexico buy the meat of wild animalr killed by 
prodessaona d-T hunters who illegally enter the Guatemalan PetCn. 
Mexican huntexs load food, malt, and weapons onto mule teams and 
cross the border unobserved. There are no guardpoate nor 
controls along this section of the Mexico-Guatemala border, Iba 
hunters spend days within the PetCn, killing every edible animal 
they see. They also take any animal, ruch as jaguars and 
ocelots, whose skin can be sold. The huntera butcher the animals 
they kill and preserve the meat in salt. When they have loaded 
their mule team to capacity, they travel back across the border 
into Mexico, again unobserved, and sell the meat to their fellow 
e'idatarios. In a nutshell, having eliminated the edible 
WL dllfe from their own region, the Mexican hunterr are now +-- 
eliminating the wildlife from the neighboring region of 
Guatemala. 

Alternatives to this pattern exist, but Guatemala can do 
little to promote them beyond cajoling Hexican authorities into 
action. Foremost among the alternatives would be to establirh 
wildlife production facilitiee within the Mexican conmrunities 80 
that they could produce meat rather than rteal it from Guatemala. 
Until these activities are put into place, Guattmalalr bert 
course of action is to hire guard8 to patrol the border and 
prevent poachers from crossing illegally into the rrra. This 
region of Guatemala is currently under conrideration for 
Protected area status as Parque Nacional Laguna del Tigre. If 
t h i s  park is declared, park guards should be able-to prevent 
further encroachments. 

Firhing, a6 reported elmewhere in thir report, i8 comDPOn in 
Guatemala's lake and rivers, and appears to puevent few pr&l.mr 
to  the nation'r species. In Lake Atitlbr~, however, the u88 of 
9111 nets by local firhennen ir cited 88 on0 of the crumr of the 
demise of the giant grebe (pok; Podil ur i an), a flightl8nr 

k-rb pok diver for water bird found only on thir la e. 
its food, it m y  become trapped in the gill net8 and d m m .  

Biologist8 have a180 pointad to haavy ure of 9111 not8 along 
*e RZo de la Pasidn as destructive to rurtainable fi8h 
PcPulations there. Reridentr of the town of Slywch& on the 

1 i 6 n  report that fimhennen from other area8 of the 
country camp along the river and spread gill net8 ar a acrem in 
fmnt of the vegetation where f i s h  hide and ford. When the fimh 
mWe, they become entrapped. Unfortunately, thir f irhin9 



systems captures and usually kills all types of fish--whether 
edible or not--thus, diminishing all fish populations within the 
river. 

Fishing by dynamiting rivers and lakes has been reported in 
some regions of Guatemala, but does not appear to be as 
widespread as in some Latin .American countries. Again, the 
persistence of Guatemala's anned civil strife probably prevents 
rural families or weekend fishermen from carrying quantities of 
explosives. 

C. Sedimentation, Contamination, and Overcuploitation of Water 
Resources 
Freshwater rivers, wetlands, and lakes in southern Guatemala 

are under severe pressure from sedimentation and runoff 
containing sewage effluent and toxins from urban, industrial, 
agricultural, and rural uses. Although data are limited, it can 
be assumed that water quality is generally poor and that native 
freshwater species are being advexsely impacted. Guatemala has 
one of the highest use levels of insecticides in the world, due 
mostly to heavy application on cotton along the Pacific coastal 

I plain (Leonard l987:145). 
I 

In addition to the impoverishment of aquatic biodiverrity, 
the direst health impact of contaminated water on human 

i populations has a high social cost. The RSo Motagua, in 
particular, is severely contaminated by untreated effluent from 
the Guatemala City metropolitan area. The RSo Polochic wetlands 
and Lago Izabal are also adversely affected by agricultural 
pesticide runoff. In the PetCn, Lago PetCn It26 receives raw 
sewage from the towns of Flores, fianta Elena, and San Benito, 
with resulting damage to its water and biological rerourcer. A 
less understood, but d+.ngerous, long-tern impact ir the parrage 
of toxins through mollusks, cruotaceans, firh, and wetland birds 
through the food chain to the human populations that conrwnc 
then. 

Coaetal and marine ecosystems are a180 being subjected to 
peskicide runoff, remova3 of mangrove forerts, and 
overexploitation o f  marine specie#. Mangrove forerts along 
Guatemala's Pacific coast are one bf the mort Ulreatoned, yet 
economically most imporfant, ecoryrtems in Guatemrlr. Only 10 
percent of the original amount of mmgrovos remain (J.C. Godoy, 
personal communication, 1988) ,  and there are rapid1 being 
converted to agriculture, artificial rhrimp hatcher 1 88, m d  malt 
ponds, in addition to being overexploited for conrtmaction poles 
and charcoal. Several rhrimp and firh specie8 that remain in the 
mangroves until their juvenile rtsge fonn the brrir for 
Guatemala's marine fishing induotry, as well a8 rubri8tence for 
local residents. Mangrove5 a180 provide othex important 
environmental rervices, such as filtering waste and buffering 
storm tides. 



The sandy beaches on both the Atlantic and Pacific coasts of 
Guatemala serve as nesting grounds for aeveral andangered rpecies 
of marine turtles, including the parlama Le idochel 8 olivacea) + tl"---Y- and haule Dermochel e corfacea). Both e meat and eggc of 
these anima s are overharvested by local residents, and 
populations are declining (Higginson, et al. 1987). 

D. Population Growth 
Underlying and reinforcing all of the threatr to Guatemala's 

biological diversity is the nation's rapid population growth. 
Standing at 8.7 million people in mid-1988, Guatemala's 
~o~ulation is the larcrest in Central America. X t s  growth rate - - 
(rate of natural incrlase) of 3.2 percent per year is exceeded in 
all of Latin -3marica only by Nicaragua'm 3.5 percent per year. 
At its current rate of growth, Guntemala'r population will double 
in 21 years (Population Reference Bureau 1988). 

By the year 2000 A s D * ,  the nation i r  expected to be home to 
12.2 million people; by 2020 A D. it may have 19.7 million, 
meaning that Guatemala will probably add 11 million prople-more 
people than live there today--during the next 32 years. 

Although a growing proportion of the population may end up 
in the nation's cities (where 33 percent of' the people now 
reside), the absolute numbers of Guatemalans who remain tied to 
the land will continue to gro17 rapidly for the fore8eeable 
future. In mid-1988, more than 5,) 8 million women, men, and 
children were living in rural Guatemala, mo8t of them forced to 
exploit natural reoources for a living. As the nation'r rural 
population increarres, demand8 on these natural rerourcor will 
dl80  increase. Population growth and biodiverrity dertruction do 
not necessarily proceed hand in hand. But, urually, whan 
Populations expand rapidly in resource-dependent natAonn, reriaus 
environmental disruption rerults (Nation8 and Leonard 1986~75 ) .  
The sad truth is that throughout most of Guatemala, rural 
Population growth condemns farm familiar to perpetual poverty and 
dooms biological rerourcer to continuing dagradation. 

Population growth can not be b l e d  for a11 environmental 
deterioration in Guatmala or any other nation. trry accerr to 
artvral rerources may have a greater impact on rerource depletion 
than population growth, but the combination of o m  accerr and 

1988 r 1) . 1 9rwth can double the impact of accerr alone (Krah and Cook 

Deforestation, for exampla, is caused by 8 m m b ~  of 
hort!, including J8manrgement of timber land and Sov.-nt 
1 ~ 8  or rubsidles that oncourage converrion of foreat to 
ud Cropland. But population growth 8180 place8 direct d-nd on 
*ore8t in the case of fuelwooC. Under the 8UW living 
~a~iti.ons, twice as mcmy people will u ~ e  twico a8 much fwl*ood. 

a i r  wood' ir gathered from natural forert, a proving 
BPrlation has aerioua impact on forert nrcorcer. A8 ~ 1 1 ,  
"WIation increases must be u t e h e d  directly by incr08888 fn 



food production (Krahl and Cook 198822-3). When, as in the case 
of Guatemala, food production is increased by bringing additional 
land under cultivation, pnpulation growth leads to the 
aegradation of foreet and wildlandm resources. Guatemalan 
agricultural growth continues to be fueled mainly through an 
expansion of the amount of land under cultivation, rather than 
through increasing yiel8s on land already claared (Leonard 
1987:lOO). The need to increare food production in rerponse to 
population growth leads to an emphasis on ehort-term yield8 at 
the expense of long-term sustainability of food production (Xrahl 
and Cook l988:5). 

The relationship between population growth and deforestation 
in Guatemala is demonstrated by the fact that, as population grew 
from 4.3 to 8.7 million between 1964 and 1988, 25,000 aquare 
kilometers were deforested (MCndez Dominguez 1988). In 1960, 68 
percent of the nation was under foremt cover; by 1981, this 
figure was down to 39 percent. The linkage of population growth 
and deforestation becomes clear by examining the principal causes 
of forest loss. More than 63 percent of deforertation in 
Guatemala is due to fuelwood collection; 29 percent results from 
colonization of forest lands. Around 6.5 percent of forest loss 
is due to fires, and 1.1 percent i 8  lost to indurtrial ures 
(MCndez Dominguez 1988) . 

Ominously, Guatemala's population i 8  growing moat rapidly in 
the nation's low-lying tropical forest regions, where roils are 
generally poor and where most of the nation'. remaining forests 
are located. Rates of population increare in there tropical - forest regions are high partly becrure rural women tend to have 
more children than urban women, Borwever, mother factor is 
in-migration. The tropical forert region8 of 
Guatemala--especially the Petin--are being rapidly colonized by 
families from the more populated rgricultursl toner of the 
altiplano (highlands) and the dry mouth-@art. 

Given ~uatemalds current population growth rrte, the 
degradation of biodiversity will continue until land ure pattern6 
change. Even with a zrpid drop in birth rate, a drop that 
Guatemala ha8 yet to achieve, the nationb population will 
continue to expand well into the 2Ymt century. As fncrearing 
numbers of  Guatemalan women reach childbearing a98 during the 
next few decades, w e n  errentirl rtepr to reduce the long-term 
population growth rate will not allaviate critical biological 
rerource problems in the near future. The million8 who ary moon 
be clearing the forest#, polluting the riversr and altering 
coartal habitat8 in Gwtuaala have already k e n  born (Nation8 an@ 
Leonard 1986~76 ) .  

But to claim that population growth caurelr the degradation 
of biological diverrity is to ovsrrimplify. A8 anvironmentrl 
writer Erik Eckholm has noted, 'Tha uncontrollad epread of proplm 
over the landscape i s  obviously fueled by population 11ovth~ but 
skewed landownerrhip, too, contribute8 to the prob1.m (tckholm 



1979:ll). Combined, however, the factore of population growth 
and inequitable land distribution prompt increasing 3';r'i~48~8 of 
rual families to migrate to cities cs to coloniae such 
environmentally sensitive areae a8 hillsides and tropical 
forests. If the pressure is revere enough, renewable biological 
re8ources can quickly become nonrenewable (Nations and teonard 
1986~76). 

Continued population growth in Guatunala without concurrent 
changes in land use pattern will be the largest single obutacle 
to protecting the nation's biological diversity and tropical 
foreets. To avoid this fate, government and international 
planners must concentrate on increasing agricultuxal production 
from existing farm lands and the creation of other employment and 
income opportunities. Inc~eaeed production would be porrible 
though irrigation technology, improved production metho&s, 
improved plant materials, and more efficient uae of 
under-utilized export-oriented lands. Sustainable development is 
dependent on management of both population growth and natural 
resources (Krahl and Cook 1988 : 7) . 



A. Institutions 
Guatemalan oruanizations related directly or indirectly to 

biological diversicy and tropical fore6tr arekainly governbent 
institutions. Nonetheless, non-governmental organizations 
dedicated to these issues are, in fact, more nuxnarouc and are 
playing an increasingly active role in biodiversity and tropical 
forest conservation. 

At laast 60 institutions have some impact on Guatemalan 
biodiversity, but only four have formal, direct, and major 
impact: (1) the Direccien de Borques y Vida Silvertre (OIGEBOS), 
(2) the Direccien TCcnica de Pesca (DITEPSSCA), (3 )  the Inrtituto 
Be Antropologla e Historia (IDAEH) , and (4) the Centro de 
Estudios Conservacionistas (CECON). 

As well, at least 10 institutions conduct planning, 
coordination, or make political decisions that affect the 
protection and use of renewable natural reeourceo. As much, 
these 10 organizations affect biodiversity and tropical forests. 
They are: 

Secretarla General de Placificaci6n Econ6mica (SEGEPWUJ) 
Unidad Sectorial de Planificaci6n Agropecuaria y de 
Alimentacidn (USPADA) 
Comisi6n Nacional del Medio Ambiente de la Prcsideacia 

( CONMlA 
Comisi6n Nacional de Titrras 
Proyecto de Desarrollo Rural Integral Trifinio 
Comisi6n del Medio Ambiente del Congrero de la Repalica 
Comisi6n de Agricultura del Congreso dt la Repdiblica 
Gobernaciones Departamentales 
Municipalidadea 

10. bireccibn de Asuntos de Llmites y Aguas Internacionales. 

Four other institutions have programs or actions that 
strongly effect biodiversity and tropical forests; 

1. Oficina de Control de Reservas de la Nacidn (OCREN) 
2. Inrtituto Nacinal de Tranrforxaacidn Agraria (INTA) 
3. Comiridn Liquidador del FYDEP 
4. Servicio Nacional de Erradicacian de &a Malaria (SNEM) 

Eight institutions can be pointed to as controlling project8 
or actions which could eventually have Smprct on bidivarrity and 
tropical forertr: 

1. Dircccidn de Omidad Animal 
2. Direcci6n General de Obrar PUblicrr (DGOP) 
3. Direcci6n General de Caminor (Dm) 
4. Cuerpo de Ingenieros del tj6rci:o 
5.  ComitC de Reconrtrucci6n Nacional (CRN) 
6. Minirtezio de Energh y Hinar (MEM) 



7. Instituto Nacional de Electrificsci6n (INDE) 
8. Corporaci6n Financier8 Naciona2 (CORFINA) 

At least three other institutions have programs which depend 
strongly on the maintenance of tropical forertrr 

1. Divisidn de Sanemiento Ambiental, Ministerio de Salud 
PWlica 

2. Unidad Ejecutroa del Program de Acueductos Ruralea (VNEPAR) 
3. Direccian de Riego y Avenamiento (DIRYA) 

Four organizations that can or rhould cooperate with rtate 
institutions working toward the consenration of biedivereity and 
tropical forests are: 

1. Comandancia de Capitanhs de Aeropuertos y Puertos 
2. PolicSa de Hacienda ! 

3. Direccidn General de Fuentes Nuevas y Renovables de Energxa 
4. Instituto Guatemalteco de Turicmo (INGUAT) 

I 

As well, two institutions work to record the dynamics of 
some factors or components of biodiversity and tropical forests: 

. 

5. Centro de   studios Be1 Mar y Acuacultura (CEMA) 
6.  Direccien General de Investigacibn de la ~niversidad de Sari 

Carlos (DIG1 
7. Escuela Regional de Ingenieria Sanitaria ( E R W  
8. Centro'universitario de Pet&n de la Univerridad de S8n Carlos 

de Guatemala (CUPETEN) 
9. Centro Universitario do Nor-Occidente de la ~niver8id.d dm 

San Carlos de Guatemala (CUNOROC) 
10. Escutla Nacional Central de Agricultura (am) 

There are eight principal non-governmental organimtionr 
focued on biological diverrity and tropical fore8trr 

Asociaci6n Amigos del Barque (-1 
2. bociaci6n Guatemalteca de Historia Natural ( A m )  

A~ociaci6n Pro-def enra del Medio Aaabienta 
Defenrores de la Naturalera 

* COlnitC Departamental de Defensa del Medio A.biurte, Eaja 

1. Instituto de SistomologZa, VulcanologZa e Ridrologla 
(INSIWMEH) 

2. Instituto Geogrdfico Militar (IGM) 

And, finally, 10 organizations are charged with education 
and investigation in the environment field in general and 
renewable natural resources specifically: 

1. Camisibn Nacional Permanente de Educacidn AnS>iental (CONAPEA) 
2,  Area de Sistemas Naturales de la Facultad de Agronamza, 8 

Universidad dt San Carlos 
3.  Escuela de Biologsa de la Univexsidad de Ban Carlor 
4.  Escuela de BiologSa de l a  Univerridad del Vnlle 



Verapaz (CODEMAB) 
6.  Funeaci6n Interamerkcana de Aves de Rapifm 
7. Asociacidn Audubon de Guatemala 
8. Asociacibn Guatemalteca de OrchideolegZa 

Also, six international programs or organizationo Rave roine 
influence on biological diversity and tropical forerts in 
Guatemala: 

1. MOSCAMED 
2. United States Peace Corps 
3. Instituto Interamericano de Ciencias Agrkolas (IICA) 
4. Centro Agron61nico Tropical de Investigaci6n y EnreAanza 

(CATIE) 
5. United Nations 
6. Partners of the Americas 

The following section analyses the xnort important of these 
institutions and the impact they have on Guatemala's biodiveroity 
and tropical forests. 

DIRECCION GENERAL DE BOSQUES Y VIDA SILVESTRE (DIGEBOS) 
DIGEBOS (formerly the Instituto Nacional Forestal, INAFOR) 

is the government institution tesponsible for the administration 
of forest resources, some national parka, and the nation's 
wil8life. DIGEBOS came into being during June, 1988, when it 
took the place of the Instituto Nacional Forertal, INAPOR, which 
had carried out these functions until that time. Unlike INAFOR, 
DIGEBOS is a centralized entity directly dependent upon the 
Ministerio de Agricultura y GanaderZa ( H A W .  DIGEBOS i8 
organized into a Direccibn, Subdirecci6n General, and five 
departments with their reapactive rectionrr Departamento de 
AdminirtraciCh, Departamento ds Planificaci6n, Departunento de 
Manejo Forestal, Departamento de Recur808 Naturals,, and the 
Departamento Be Vida Silvestre y Areas Ptotegidam (with a Parques 
Nacionales section and Vida Silvestre rection). 

The departments most closely relatod to the conrervation of 
biodiversity and tropical forertr are the Departamanto de W.nejo 
Forestal, charged with proper management of public and private 
forests; the Departamento de Proteccibn, charged w i t h  combating 
forest fires and plagues; and the Departmento de Parqua8 
Nacionales, charged with management of wildlife and the parka 
under its jurirdiction. 

The Departamento de Parquer Nacionaleo y Vidr Silvertre ha6 
the following perronnel: 

1 biologist 
1 biologirt & fieri 
1 veterinarian 
3 agricultural engineers 
7 agricultural engineers -- in fieri 
3 topographers 



I '  2 graphic speciali~ts 
1 secretary 
e0 worknen in 8 national parks, recreation areas and natural 

monuments. 

I Field personnel are distributed in the department'e 
protected areas in the following fashion: 

I Laguna del Pino National Park 1 manager, 1 foreman 
(caporal) , 4 ,  workers = 6 

I Naciones Unidas National Park 1 manager, 1 foreman, 19 
workers = 21 

I Las Victorias National Park 1 manager, 1 foreman, 10 
workers - 12 

I San Jose La Colonia N. Park 8 workers = 8 

1 Rlo Dulce National Park 1 manager, 4 workers - 5 
1 Lachua National Park 1 manager, 2 workers - 3 
I El Rosario National Park 

Atitl6n National Park 

1 manager, 3 workero - 4 
1 manager, 8 workers = 9 

'1 Zipacatc-El Natanjo Reserve 1 U.S. Peace Corps volunteer 

I 
DIGEBOS hopes to hire 12 additional workers for their 

protected areas during 1988. In the transformation of XNAFOR to 
DIGEBOS, no changes were effected of field perronnel. Thus, the 
experience and training they received through the Centro de 
Estudics Conservscionistaa (CECON) during tiio recent workrhops 
were not lort. 

The Departamento de ~arquea Nacionales y Vida Zjilvertra of 
DIGEBOS has prepared an ambitious plan to carry out the 
management of their protected areas and tho nation08 wildlife. 
kcording to Guatemala conmarvation workerr, the rhortcdngr of 
thir plan are that it was elaborated without knmledga of the 
brckground of management in the axe88 and thwefor@ tend to be 
otopic. Other criticirmr facum on the fact that mrr p.rronn.1 
are arrigned ta recreatior! arorr (69 percent) than to are88 which 
Protect more biological diversity. For exrmple, L8chu8 W8tion.l 
park ha8 the highert quality of biological rerource8 anQ i8 the 
l~rgert of the arear under DJGEBOG~~ control, yet i t  hem only 1 three workmen ar it8 total perronnel. I 

The budget f o r  the Departmento d@ Paiques ~acionaler dr!xcing 
Qe iecond half of 1988 waa 0290,477 (U8$107,580 Due partly to 

low budget, the department has not achiavod much 8UCC888 in 
protecting the parks and wildlife under it8 control. Zn8t08d, I 

I 

"era1 park8 (Laguna del Pino, Atitlsn, RSO Dulce) have k e n  
L 

6 I ! 

I ! I  



invaded and colonized. Although 14 new perronnel have been hired 
for the Departamento de Parques Nacionales under the recent 
reorganization, only four have been contracted for the Wildlife 
section. Bowever, in neither ca8e have the new perronnel had 
exte,asive experience in these f ieldr . 

The continuing resistence to increaoe the number of 
personnel working in the field call8 into quertion the role that 
DIGEBOS plays in the protection and conservation of Guatemala's 
biodiversity and tropical forests. At leart one Guatemalan 
conservationist notes that the organization still ham not grasped 
the meaning of its rerponsibilitier in this area. However, the 
recent change in DIGEBOS's organization provider the opportunity 
to place more emphasis and more perron-a1 in areas that have 
significant biological diversity to protect. 

DIRECCION TECNICA DE PESCA (DITEPESCA) 
DITEPESCA is the government organization responsible for the 

administraticn of fishery renources. Xt falls under the 
Direcci6n General de Servicios Pecuarios (DIGESEPE), and is 
directly dependent upon the Minirterio de Agricultura y 
Ganaderla. DITEPESCA has a Director and four 
departments--Departamento de Acuacultura, Departamento de 
Piscicultura, Departamento de Pesca MarStima, and Departamento de 
Pesca Continental. 

None of these departments is directed toward the 
conservat.ion of biological diversity; inrtead, the D8parta~~ntO 
Be Acuacultura is oriented toward extension work in shrimp 
cultivation, Piscicultura provides technical amistance to 
smabl-scale fish farmers, Peeca Continental promoter firh 
farming, and Perca Marltima regulate6 and issuer licenres for 
commercial fishing. DITEPESCA aloo has a marine turtle 
reproduction program on the Atlantic coast, which includes one 
part-time biologist and three field workers. The marine turtle 
project does not receive sufficient funding nor does it have 
rufficient personnel. 

INSTITUTO DE ANTROPOLOGIA E HISTORIA (IDAEH) 
IDAEH falls under the recently crmted Hinirterio de Cultura 

y Deportes and is the inrtitution rsrponrible for adminAstasbng 
the cultural heritage of Guatemala. Created in 1946, 1- has 
direct influence on Guatemala's biodiverrity bocaure many of the 
nation's arch&+ological rite8 are located in undiaturbad natural 
areas, erpecially in the tropical forest of the Dapartwnt of the 
Pet6n. The offices mo8t closely related to biological diverrity 
and tropical forests are: 

(1) the Departaxamto de blonumentos Prehirpgnicor, which is 
charged with protecting archaaological sites; 

( 2 )  the adminirtrative offices of Tikal National Park; and 

( 3 )  the Flora and Fauna rection of the ~ik.1 Fmject. 



The Departamento Be Monumsntos Prehiargdnico8 hrr one 
archaeologist who oerves as department head, one recretary, and 
100 workmen for 32 archaeological monument8 throughout the 
country (20  of which are located in the Path). The department 
lacks sufficient personnel, communication equipment, and 

I vehicles. 

I Tikal National Park has 153 petronnel, including 1 
admini~trator, 1 rubadministrator, 53 park guards, and 150 
workmen, among others. 

I 
The Departamento de Flora y Fauna of the Tikal Project wa8 

cteated 10 years ago primarily to daal w i t h  vegetntion on areas 
to be excavated for archaeological purporee. Two year8 ago, 
however, the department took rerponsibility for .nvironmental 
education and management of fauna and flora in Tikal Bark. The 
department has one department head and 28 workmen. Its budget is 
sufficient only to pay the necessary ralaries. 

Although IDAEH has a significant relationrhip with 
biological diversity and tropical forest8 in Guatemala, its 
primary role is protection of cultural (archaeological) 
monuments. The Institute doer cooperate with the goal8 of 
natural resource conservation, but critics point to the fact that 
forest resources continue to be exploited within Tikal Park as an 
indication that protection of biodiversity is not the Inrtitute'r 
principal function. 

CENTRO DE ESTUDIOS CONSERVACXONISTAS (CECON) 
CECOt? is the academic unit of the Univerridad de S u r  Carlos 

responsible for promoting the field invertigation and 
conrervation of renewable natural rcFrrsurceo. CtCON'c utructure 
clso allows it to develop onvitonmental education and 
interpretatiori programs by mean8 of exhibitions and publication, 
Conferences and audiovisual material8 for rtudmtr, 
Investigation is conducted by gxoup of exp8rienc.d rerearcherr 
and focuses an fioh, birds, plants, ~3ptilee and amphibian#, and 
the planning and management of protected rreno. 

A6 well, CECON directly adminiaterr reven biotopor (wildlife 
areas focused on protection, invertigation, and education) and 
the national botanical garden, With control o f  total of 
136,052 hectare8 of nrangrover, cloud forert, t~opical forart, u l d  
Wluzds,  CECON ha8 direct and rignificant impact on the 
conlservation of biological divarrity and tro ical forertr in e G~tunaLa, CECON ir currently developing a onrervation Data 
h t a r  to bring together a11 porrible inforution on the nation.' 1 b~ologi~.~ ..rOUrC.. 

CECON ha8 80 perronnel, including 15 biologi8tr, one 
t e  two engineers, 13 resource guard*, and 34 workawn- 
CECON i8 funded principally by the Univerridad d@ 6.n C&rlorr 
198( budget war Q629,OOO. The orpanLration ha8 a1.0 g.cd*@d 
fusing from INGUAT, Cwparaci6n ~ u a t e 1 ~ 8 l a t 8 c -  ~limntoa 



por Trabajo (COGAAT), and the World Wildlife Fund. As well, the 
International Union for the Conrervation of Nature and Natural 
Resource6 (IUCN), The Nature Conrervancy, Conrervation 
International, CATIE, U.S. Fish and Wildlife Service, U.S. 
National Park Service, International Wetland and Waterfowl and 
Bird Preoervation, and the Center for Intesnational Development 
and Environment of the World Rerourcm Inrtitute ate very cloae 
cooperative institutions. During 1988, these latter li.mtitutionr 
provided 911@,000 in funding to CECON. 

CECON is the Guatemalan organization which has achieved the 
most success in the management and protection of biodiverrity and 
tropical forests. Although in exirtence for only .even yearr, 
CECON has well trained professional and technicimc, though it 
lacks sufficient perronnel in middle level6 and in rerearch. 
Although mcientific recearch ir ant of CECON'r principle charger, 
the need to manage wildlancls areao har taken rcarce personnel out 
of this field into rtrict management. 

COMISION NACIONAL DEL IiEDIO AMBIENTE (CON-) 
COVAMA was created in December, 1986 by Congreosional decree 

No. 68-86, as a dependency of the Presidency. The organization 
consists of a Coordinador nuned by the prerident, 10 mombero made 
up of other government organization, a tern of technical 
specialists, and an administrative team. 

CONAMA's function ie to arress and coordinate a11 action8 
related to national policies on the protection and imporovment of 
the environment. Since its creation, CONAMA has promoted the 
creation of a Comisidn del Medio Ambiente within the National 
Congress, promoted environmental a8pcts of the National 
Development Plan, hosted a aerier of reminarr on the environment, 
and promoted several laws in favor of anvironmental protection, 
including the still pending Ley de Areas Protegid88. C O W  ir 
performing a vital role in governmental organization and 
coordination on environmental irruer. Although rtill in the 
procerr of organization, CONAMA has nonethelero been able to 
achieve positive actions and influence within the Government of 
Guatemala. 

COMISION LIQUIDADORA DE FYDEP 
The government organization formcrly chargod with abaolute 

power in adminiatering and developing the Departmont of the 
Peten, the Erapreor Ircional de Fomento y Doratrollo EcondQlico del 
Paten (FYDEP) exirted between 1959 and 1987. During April, 1987, 
FYDEP began a procesr of liquidation and war roplrced b the 
Comiri6n Liquidadora de FYDEP. Originally, the junta L ! quidrdora 
was given rix month8 to tranrfer a11 activitities to other: 
minirtzies of the Guatemalan govermmnt, but an appeal axtmnded 
that period for an additional year, 

As a result, the Junta Liquidadora can currently use the 
natural rerourcer and biodiverrity of the Pat&n at it8 
dircretion. The organization ha8 huge impact on the nrtinn'r 



tropical forests, because it continue8 to allow large logging 
concessions to extract mahogany and Spanirh cedar. Becaure both 
FYDEP and the Comisi6n Liquidador have baen operated by the 
Guatemalan Armed Forces, little control has been exercised on the 
organizations by other entities or individualr o f  the government. 

recreation, 52 perdcnt in sgriculture, 1 percent in townr, 1 

INSTITUTO NACIONAL DE FRANSFORMACION A G W I A  (INTA) 
INTA is related to biodiveraity and tropical fo~emtr becrune 

it6 charges include the inventory, murvaying, expropriation, and 
dietribution of nunusedw lande (tiertar ocioras). INTA ir in 
charge of land dirtribution in the Frrnja Transverral del Norte 
and, now that FYDEP is being dirbandad, of the Department of the 
PetCn, as well as of all unursd landr in Guatamala, whrther 
nationally owned or not. Accordingly, 'INTA ir the rtate agency 
in control of national landr, much of which lies in the Path 
tropical forest and much of which have the broadert and bert 
protected biological divereity in the nation. 

, 

I 

I 

b 
4 

During the 19708, with funding from U.S. AID, INTA carried ' 

out a large colonization project in the humid tropical forertr of 
the Franja Transversal del Norte, a strip of land that rtxetchar 
across the base of the Petin. Over 15 yearsr the organizations 
promoted the colonization of 13r900 square kilometer8 of tropical 
forest. Of this area, the only rection protected for its 
biodiversity was the already declared Lachua National Park. 

percent in national parka, and 21 percent net yet rrtilited (Ingo 
O8lec Ro jas, perronal conununication, OCREN) . 

Note that non-governmental organization8 related to 
biolotical diverrity and tropical forertr are dircurred in the 
following rection on Environmental Education .nd Training.- 

L 
% 

OFICINA DE CONTROL DE RESERVAS DE SA NACION (OCREN) 
OCREN is charged with the adminirtrstion of lands declared 

National Reserves (Reoervas de la Nacibn), which include three 
kilometers of land in from all ocean coartr, 200 metarr of the 
chore8 of lakes, 100 meters of all navigable  tiv verb, and 50 
meters around all rources of water- OCREN i r  allowed to rent out 
these zones for up to 25 years at a time. 

OCREb? has determined that, Guatemala'r National Rereme land6 
are preeently in the following conditions: 25 percent in 



B. Le islation Related to Biodiversit 
-0logical n v d r o p i c a l  forest 

conservation i8 a recent focus of attention, Guatomla hag little 
legislation directly specifically toward this goal. Nonetheless, 
like many Latin American countries, Guatemala ha8 abundant 
legislation *hat touches on the theme, much of it dirperre, 
circumstantial, and debilitated by its lack of enforcement. 

1. International Treaties 
Of the most important and affective internationrl treaties 

concerned with biodiversity and tropical forerts, Guatunala $8 a 
signatory to Convention on 1nternational.Trade in Endangered 
Species (CITES) via Decreto 63-79; the Convention on Protection 
of Natural and Cultural World Heritage of UNESCO1 and th8 
Convention on Conrervation of Birds and Aquatic Enviromentr via 
Decreto Congresional 4-88. 

2. National Laws 
Constitucidn de la Republica de Guatemala (14 January, 1986) 

The Guatemalan National Constitution include8 rectianr on 
environmental conservation, protection of wildlife areas and 
forests, rational use of resources, the obligation to create a 
Ley de Patrimonio Natural, and the determination that national 
parks and other protected areas are inalienable. 

C6digo Civil 
The Civil Code refers to property in general, but also 

determines limitations on private land. It also regulates 
hunting and fishing by noting where and when they may be 
practiced and under what conditions, in regard to the owner of 
the property where hunting and fishing take place. The code a180 
notes that land users must conserve and replant felled trees. 

Cddigo Penal 
This legislation includes specification on illegal 

exploitation of natural resource#. 

Direcci6n Tecnica de Pesca (DITEPESCA) 
DZTEPESCA is supported by a range of Paws that originated in 

the 1930s to regulate fiahing by declaring off-reasons vodar) as 
well as b specifying allowable form8 of firhin . In genera , f f + 
the legir ation does not contain conservation 0 ementr derpite 
the fact that Guatemala has several toner of endemic fi8h 
species, especially in the Pet6n. 

There are a160 defichncieu in the law in regard to 
regulation of firhing licenreo. For Oxmpler licenrer are valid 
for both fresh-water and marine firhing throughout the country. 
Fishing licenses are provided by municipalities without coat with 
the result that it is almomt imporrible to control their 
distribution. AE well, the fishing off-reason $8 Elry to Augurt, 
without taking into account differences in rpecieo and sco2ogical 
zones. 



Analysis 
In general, there are no rpcific inrtitutionr, chargod with 

the protection of biological diverrity , though at loart one 
organization, DIGEBOS, is cha~ged with wildlife p r o t ~ ~ t i ~ n .  
Overall, GuatemaZan legislation xe3atedl to biological diverrity 
a d  tropical forests can ba raie to be ineffective for tho 
following rearonr : 
* Lagirlation ic nat up to date, erpacially when 8pplying 
finer, most of which ore ro low that violator8 have no trouble, 
Paying them and, t h ~ ,  are not deterred from c~anitting the 

#. infraction. 

; * 
k kgirlation is too dirgerme. Regulation8 are found i n  8 

Qhricty of laws, .one of which raemingly have littl* rohtion to 
topic. For example, forartry ngulatf onr ere found i n  the 

Ley General de Caza, Decreto No, 8-70 del Congre~o 
This General Hunting Law eatabliohed rules and technical and 

legal conditions for hunting, and eetablirheo and delimits 
national parks, wildlife refugesr and reaerve zones. The l a w  
prohibits hunting of the Quetzal and endangerad rpecier. It 
specifies fines and determines licences and hunting rear one^. 

Acuerdo de Junta Directiva de INAFOR 
Created 10 January, 1986, thlo agreement prohibits the 

export of Guatemalan wildlife and Gancelm authorizations for 
"granjas de cria,' reproduction facilitiee for an indefinite 
period. 

Ley Forestal, Decreto No. 58-74 
Regulates forest management, reforestation, conrervation, 

and rational use of forest resources. Specifies illegal foremtry 
activities, penalties, and fines. (A propooal to modify the Ley 
Forestal is before the Guatemalan National Congress as of 
December, 1988.) 

Ley que Reglamenta la Piscicultura y la Pesca, Decreto 
Gubernativo No. 1235 

Limits fishing rights, regulatead conservation and 
propagation of fish, shellfish, etc. Estnblioher, fines, sllawo 
municipalities to issue fishing licenses for the entire country. 
Establishes yearly oEf-&%ason from Hay to Augurt each year. 

Propuesta de Ley de b.;*eabt Protegidas 
The Guatemalan Congress is currently debating a pr~poeal for 

the Ley de Patrimonio Naturalr or Ley de Area8 Protegidar, which 
i r  dedicated to the protection, conservation, and rational ure of 
wildlife and protected creas. Stenuning from a praaidential 
request of 2 September, 1987, the proposal follows up on Article 
64 of the Constitution, which callr for a Ley de Patrimonio 
Natural. The proposal ham been read twice in Congse88 and lacks 
only its third and final reading, coagrercional vate, and 
rignature by the President to become national law. 



Ley Fozestal, Ley de Gobernaciones, Cedigo Civil, m d  Ley de 
Minerla e Hidrocarluros. 

* Institutions charged with applying the laws are debilitated 
by insufficient personnel, equipment, or financial resouxcer. 
For example, the Departamento Be Parquer Nacionaler y Vida 
Silveatre of DIGEBOS assigns its scant perronnel directly to one 
of the eight parks they administer, leaving no one to control 
illegal hunting, fishing, or traffic of wildlife in areao outride 
of these parks. Overall,. DIGEBOS is unable to enforce the 
illegal traffic in wildlife due to lack of perronnel and 
resources. A total of three individuals are charged with 
protecting wildlife in Guatemala, and they ate arsigned no 
vehicles. The actual neec? is for at least four individuals in 
each of Guatemala's political departmentr. 

DIGEBOS personnel have no manual for wildlife management, 
and personnel are not sufficiently trained to handle the 
organization's enforcement mandate. Moreover, DIGEBOS has but 
one vehicle asigned to the division of Pasques Nacionales y Vida 
Silvestre and only half a dozen boats. 

In another example, the Junta Liquidador del FYDEP ha8 no 
way of controll.ing the use of renewable nataral remources in the 
Peten because they have' no personnel, dedicated to the job. 

* Where appropriate fishing, hunting, and forertry laws exist, 
no regulations are specified to structure their enforcement. 

* The laws are not known by the public or rerponsible pu3lic 
officials. There is no diffu8ion of law8 concerning renewable 
natural resources, for example, concerning protected araar and 
off-reasons of hunting or logging. Public officifilr fail to 
apply existing laws because they are unaware 6f them. 

*  law^ are blatantly violated. Commercial intereotr are 
sometimes superior to the moxality of individual8 involved in 
exploiting forests and wildlife, 

* Laws are not enforced due to lack of backing of rerponrible 
authorities. Technicians file report8 on illegal activitier, but 
no follow-up is forthcoming due to negligence, lack of interart, 
or comptomiaeft among the maximum authotitier of the rerponrlble 
institutions . 
e Judicial authoritier have little errpsriance in applying lava 
concerned with biological diversity and tropical for8rtr. Few 
cares arrive before judger, with the rarult that the few thaa): do 
are pardoned or dismirred due to 'lack of  proofom 

e Legal foiee laws ha8 been waakened. Violationr have 
occurred with such frequency without penalty that  citizen8 fril 
to respect regulation and potential legal repercurrionr. 



* Fees for hunting and f i s h i n g  are not collected, nor has a 
standardized form for licensing ever been developed. 



IX. ~ ~ T A L  EDIIcATIrn AWP T R A m I N G  
"Conveying the importance of biological diversity 

requires formulating the issue in terms that are technically 
correct, yet understandable and convincing to the general 
pu.licW (OTA l987:U). 

Public education in Guatemala has no specific programs ia 
biological conservation, environmental studies, or the 
relationship between the environment and human communities. a 
few concepts of ecology are included in elementary and high 
school science courses, but emphasis is on memorization of basic 
principles. No consideration is given to social or economic 
implications, nor are attempts made to create an environmental 
ethic among public school students. 

Several Guatemalan government organization6 are rttempting 
to incorporate environmental themes into public school programs, 
but, to date, m o ~ t  environmental education has been conducted 
outside schoois among the general public. 

Reflecting Guatemala's lack of institutional and'educational 
capacity for the conservation of biodiversity and tropical 
forests, the public assigns low priority to there issues and is 
more concerned with security, employment, and nourishment (Perfil 
Ambiental 1987). However, environmental degradation contributes 
to social and rconomic problems, a fact that must be brought to 
the attention of the public through greater emphasis on education 
and training of natural resource professionals. 

During interviews conducted by research team members, 
representatives of 19 Guatemalan-bared organizations concerned 
with the environment identified the following theme8 rr the major 
difficulties and necessities for the country in relation to 
trai~ing and education on biodiversity and tropical forestr: 

(1) a ge~eral lack of professors and trained professionals 
to teach couraes, 

(2) lack of awareness on the part of national authorities, 
( 3 )  difficulties in carrying an environmental mersage to a 

largely rural population, and 
( 4 )  lack of a national environmental rtrateqy. 

The following analysis cites the organization8 interviewed, 
gives their current annual budget for conmemation training and 
environmental education, provides their own arre88ment of  their 
programs' effectiveness, lirtr their priorities for Guatanala'r 
tropical fotertu and biodiverrity, and cites the cost8 of 
proposed projects : 



1. Asoriacibn Amigos del Bosque (AAB) 
Created in 1959, the Asociaci6n Amigos del B o s ~ ~ e  has the 

goals of protection, restoring, and rationally wing the land, 
water, flora, and fauna of Guatemala for the benefit of the 
economy and wellbeing of its inhabitants. During i t s  almost 
three decades of existence the C L i  has developed foraatry 
plantations, conducted environnrentcl education, end published 
informotion in the form of its periodical, Nuestro Boaque. With 
800 members and nine regionrl affiliates, i m e  organization 
with the largest number of members. 
Annual budget: difficult to measure becauee many are volunteer 
workers 
Current biodiversity/trepical Zosest projectsr 

publication of posters 
audiovisual programs for school groups, communities, and 

institutions; developinq course for primary rchool teachers with 
printed materials and audiovisvals. 

MI3 also hopes to found five additional affiliates and 
develop five tree nurseries in cooperation with affiliates and 
municipalities. 

TO vtran are projects directed: rural families and c i t y  
families who consume fue2wood and other forest products 

~ M ~ Z  of people affected: around 400/month 
A r c !  project# considered effective?$ calculate that 50 

percent of those reached become more aware of problems and 8eek 
to do something about them 
Priority proporred projects for ftzttuc: provide assistance in 
developing econimic alternatives for forest areas, 8uch a8 xate, 
chicle, and allspice; trai-ning and marketing assistance for 
artesana based on wood 
E#tltrata!d budget for priority projectmr difficult to zearure 
because many workers are volunteers 
C--u-.ts: Projects and organizations should focus on c~~lldnunity 
autosufficiency so that projects continue even after fozanal 
programs have ended. 

2. Anoc,iacibn Guatemalteca de Bistoria ~atural/National Zoo 
(AGMN 1 
Founded in 1960, the AGHN studies and promotes investigation 

about nature and natural rssources and their conservation. The 
organization includes among it6 activities the 0-petation and 
maintenance of the Zoologico Nacional la Aurora, w i t h  lwra than 
one million viritors per year. 



Annual budget: 48,112 (salaries); other 4500 
Current biodiversity/tropical forest projectu: 

courses and motivational speeches; research; training of 
volunteer zoo guides; assembly of audiovisuals 

To whaa u e  project8 directed: general public, echool, zoo 
visitors 

Number of people affected: approximately 18,00O/yr 
&e project8 conmidered effective3t yes 

Priority propoaed projects far futaze: fieldwork and 
implementation of alternative uses of ecosystem resources 
tsti~ted budget for priority projectat 

research and planning--Q100,000/yr 
education--Q1OOtOOO/yr 

C n t s :  Permanent annual input8 are necessary to guarantee 
results. Otherwise there is no continuity. When significant, 
regular quantities can not be provided, it is better to donate 
equipment such as computers and vehicles. 

3. ksociacibn Guatemalteca Pro-defenra del Medio Ambiente 
Since its creation in 1974, the Asociaci6n Guatemalteca 

Pro-defense del Medio Anrbiente has focu8ed on the defense, 
conservation, and restoration of the Guatemalan environment. 
Through its founding members Ingeniero Guillermo Pacheca and 
Marta Pildn de Pacheco, the group has has 8pecial significance in 
written constructive criticism and in organization seminars of 
environmental consciousness raising. 
Annual budget: no response 
Current biodiversity/tropical foremt pro,)mctmr 

seminars for decision-makers 
formation of affiliates in departmental cities and 

municipalities to create groups designed to halt destruction of 
natural resources and the environment in local communities , 

To w h m  are project. direckdt general public 
Number of people affectd: unknown 
&e project8 conmidered mffmctive?: yes 

Priority propomed projectm for future: environmental aducation 
and organization in rural areas 
IEmtbated budget for priority projoctm: $100,00O/yt 

4 .  Asociacidn Be Investigaci6n y Eatudios Sociales (AaS El) 
Annual budgets depends on rpecific program8 
Current biodiverrityltropical foremt projectas 

contribution8 to procear of curziculum inrprovemmnt 
8esign or program for non-rtudent educrtian 
pilot project on environmentrl education in teacharr~ 

college 
environmental Isgirlation work 
three aeminara on environmental policiea 
To whom are project8 diroctodt general public 
W e i r  of people affactadx unknown, except approximately 

500 people in each rcminar 
Are project8 canaidered effmctive?: ye8 



Priority proposed projects for future: contribute to the 
training of post-graduate personnel, for example, help develop a 
Master's degree at Univexsity of San Carlos in environmental 
management 
Bstimated budget for priority projects: $20,000 per 
post-graduate trained 

5. Asociacidn Pro-bienestar de la Failia (APROFAM) 
Annual budget: no specific budget for these topics 
w e n t  biodiversity/tropical foreat projecte: 

programs on population and development 
To whom are project. directed: students and decision makers 
Number of people affected: unknown 
Are projects conaidered e f f ~ i ~ ? :  in education arrpects, 

Yes 
Priority proposed project6 for future: economic arrirtnace for 
educational materials to institutions w i t h  active projects 
Estimated budget for priority projects: depends on project 

6. CARE 
Annual budget: 
Current biodiversity/tropical forert projectrs 

soil conservation; tree nurseries; reforestation; forest 
extension work 

To whm are project. directed8 mall farmers located in 
east, west, and central regions of Guatemala 

Number of people affrikd: approximately 60,000 
Ate projects ooasiderad effective3r ye8 

Priority propored project. for future: urie o f  -88 media t o  
spread environmental message; ertablish model fincar to 
demonstrate advantages of rurtainable ure 
Estimated budget for priority projectat 

7. Centro Agronemico Tropical de Znvestigaci6n y Enre5.nza 
(CATIE) 

bu.1 bodpat: approximately $20,000 
Current biodiverrity/trwpicrrl forest projcrct. 8 

diagnosis of'Guatemalan waterrhedr and of Yaxj6 Pixcry&; 
region of PetCn 

To vhar are pro j.ct8 dinct.4: mid-level tachnicianr 
health and agricultural utenaioniatr) and profearionalr 

I?- of people affactod: bore than 200/ymr 
k e  projactr coamiderub offoctivm?~ unable to 8vrlu~te 

Pgiority prapoad pmjwt. for to-8 develop and carry out 
internal plan to define objective. and policier 
htluted budget for priority projoctm unknown until' p l m  38 
\hvt  loped 



e .  Centro de Estudios Conservacionietas (CECON) 
Annual budget: 435,000 ($12,062)  
Curreat biwUvecsity /tropical f orest prod- s : 

environmental interpretation/education 93 bioeop06; Taller 
Nacional de 1nterpcetaciC)n y Educacibn Ambiental (2% die 
nepticmbre a1 3 de agosto de 1988); anvisonmentaP education 
programs in communities next to biotopea 

To vhan u e  projects directad: a11 nectors and Pevelr 
m r  of people affected: 40,000 viritors/yr to Biotopa 

del Quetzal; 90,000 visitors/yr to Wontexxico Rereme, 
Are projects considered eff.Ctfve3: yes, but r e  could dlo 

moxe with aseistance 
Priority proposed projects for futpr.: help develop eife~tive 
environmental education programs in coosdinrtion with credible 
national and international organizations; push politically for 
such projects 
trntirrted badget for priority projects: undetoxeaSns6 
C-trn: We believe that this is an appropriate time to plan, 
assist, and implement projects and progrm on the environment, 
but care must be taken to work with the proper organ9zationrr. 
Any program begun or assisted by the U.S.A. in a comaunity rhould 
be done through inducement rather than c ~ r z i ~ n ,  allwing 
communities to determine their own future. 

9. Centro Universitaxio de1 Path (Univerridad de San Carlos) 
Annual budget: 01 million ($370,370) 
Current bioditersity/trapical forart pmjmcts: 

cooperation in management, conservation, and development of 
wildlands administered by University of San Carlos (CECON), 
beginning with Zott or Dor Lrgunac-NaachtQnt awuds dagrees in 
Ambiente y Conservaci6n 

To vbm un projmctrn diJnct.ds univerrity rtudents, 
teachers, and Petan public in general 

18-r of poopla affectadz cusran4;ly 150 s0udentt 
Are projects conridered aff.ctive?t yes ,  but do not roach 

enough due to conditions in Petan and latent warfare 
Priority propornod projoctrn for futum: design protected aroas; 
promote development of ecotourirm in tzopical amart help train 
technicians fin enviro~'nta1 education 
t8tiut.d budget far priority tojoctmt no reapon8c 
-t8: Tho solutaool could t to oducrta out gotnrnwnt 
officirls about the teality of the Petan. tcotourimr and 
scientific investigation in protected area8 rhould be devo1op.d 
am a wry to make thase areas self-8ufiiciont. 



10. Csmici6n Waeional de Adecuacb6n Curricular 
Amual budget: Q 3 million 1$370,376) 
Cursat ;;Ihdivcgoity/tropiCal foracnt pmj.ctrx 

elaboration o f  material for teachers, rtudents, and gmrral 
publ i c  

To, ?ham are projects dimetad: teacherr, rtudentr, 
technicians, directors of educational rector 

Rtmbez rob pmple affectodr approxiaarrtaly 45,000 
Ate project8 considered effective?: yea 

P~foritp propo8.d project. for futpr.: train technical p(1zsame1 
in aducatioaal proceso; produce technical torching material to 
assist in training teachers in cnvirommtal educatipn 
Lstivrkca budget for priority prajoctat $500,000 

$1. Cmnioi6n Hacional del nedio Ambionte (CO2?MA) 
P m u a l  budget8 4100,000 ($37,037) 
Current biodivumity/tropical fommt projoctm: 

curriculum reviaims: public education programs (radio, 
television); project on law to create Sist.nu Nacional de Ueas 
Protegidas; intetinstitwional coordination w i t h  private sector 
on environmental projects 

To vhoc .re project. diructmdr to rtudents, hourrwives, 
decirion makers, politicians, university students 

m r  'of w l e  affoctadt unknown 
Are project8 considered effectiwa?: not for everyone 

Priority prapord projtttr for future: creation o f  national 
system of projected areas to preaenre reptrrentative ampler of 
Guatemala's biodiversity; environmental education and prsonnel 
training to increase number of people in the field 
tstb8t.d budget for priority projmctm: $5 *million (four yaarr 1 

12. Comiri6n Nacional Pemnente de Educaci6n Ambientul 
( CONAPEA 1 

Ibnual budget: none 
carrent biodirer8ity/trapicrl forert projoctrt 

asriatance and advim to Comisidn Nacional do Adocurcibn 
Curricular o f  the Minirtry of Education to introduc8 
mvironmental matexiala in 8chaol curticulum; teachat trainiag 

'Po rbm u e  pro).ctrr diractodt tmrchara, rtudmntr, and 
general public 

Itaber of -1. aff.ct;.b: undetarmined 
Arm prtojacta conriduod mffactiva?: ye# 

hiot i ty  pr mad pro joctm fo r  futurar dovrlop a program in 
@nvironmenta TO aducr tion 
btL.t.d budget for pziority projmctar Q500,OOO (t18Sr18S) 



13. Cuerpo de Paz / U.S. Peace Carps 
I n  Guatemala, the U.S. Peace Corps works w i t h  national 

institutions en #oi l  con8ervatian, refarestation, and national 
park and biotopo planning and management. 
Annual budget: unde termitred 
-eat biodivurity/t;topical foramt projoet8: 

v8riou~--from adminirtration and creation of marhe turtle 
reproduction programs t o  t ree nuroeriea; creation of local 
conanittees for defense of the enviromant; public education i n  
volunteers' local  c ~ u n i t i e m .  

To vbm cue pxojmctr d i roc td :  ma181 populatior) in general 
N- of people affected: around 20,000 
&@ project8 8ff&m? t ye8 

Priority proposed projoct. fo r  futures ertablirh aationrl 8yrt.m 
of parka and protected arean and providing tachnical and 
financial rerources for their  operation; derign and execute 
environmental education plans a t  a l l  levels 
t m t i u t e d  budget for priority pr0j.ct.t $500,000 

1 4 .  Defensores de 18 Naturrleza 
Created i n  19e3, Defmsores $r one o f  the most active 

conservation groups i n  Central America. Wort of i t 8  act ivi t ies  
are aimed a t  e n v i r o ~ n t a l  education, orpecialiy through written 
materials for students and citizens. Defenrorer has developad 
excellent exhibitions, porters, and publicity campaigns. 
Perronnel include an Executive Diroctor, a manager, a recretary, 
and one messenger. 
Annual budget: no annual. budgetr, works by project8 
CPtta~t biodirelrrity/tropical format projoctm: 

work toward creation of Sierra de la8 Winas sesame; working 
w i t h  CECOJ toward protection and management of thrae biotopor i n  
P@t&n 

To whom u e  projects dirmctadt private rector, g o v e m ~ n t  
off ic ials ,  decision mkers, univerritier and private colloges 

I-t of paoplo 8ff.ct.d: unknown 
Are projactr considuod 8ff.ctivdt f i f ty-f i f ty  

Pziority ptopo8.d project. fox futprar a r r i r t  i n  davelopwnt of  
raretve areas, diagnoring necearities for e n v i t o ~ ~ . n t a l  education 
and environmental problams that  mur t  bo rddraraed 
I8tirrt.d budget for  pltiorrity pmjactar undetwmined . 



LS. Dirtcci6n General de Basques (PIGEBOS) 
Departme.'lto Be Areas Protegidar y Vida Silvertre 
(within Hinisterio de Agxicultura y GanaAerla) 

LM-1 budget: undetermined 
merit biodiversftyltropicrl forest prajectsr 

environmental education in Lake atitlllur area; olab~lration of 
mmphlets an marine turtle breeding; environmental education 
3rojact f o r  Naciones Unidas National Park 

'Po whcm u e  projrcts diroctodt commuiritier 
of people affect&: unknown 

Are project8 cosr8ider.d e f f d r r ? t  not completely 
Priority propcrs.4 projacts for fototrr training for Guatemalan 
~echnicf rns 3 

bated bud9et for priority proj.ct;.r 9rrdrtezl;olined , 

16. Instituto Guateaalteco de Turirmo (ZNGtlAT) 
hanualbudget: W2,OOO ($30,370) 
-ent biodivers5ty/ttOpic.j foremt pro jactm : 

campaign for protection of flora and fauna; conrolidrtion of 
misting Biotopor; zoning of  Lake.Izaba1 area; restoration and 
reconditioning of tourist attractions; working agreement with 
Peace Corps and CECON on man8gemmt of natural resouzcos ond 
rnvironmantal education; currently has eight Peace Corps 
volunteers 

To uhm u e  pzojects dir.ctod: to particulcr conmunitier, 
especially to their schools and local cormnitties 

ltmber of people rffacted: unknown 
Are projects considered eff8ctirr;ls yeao with conditionr 

Ptiority ptopoHd proj.ctr for futures training of rchool 
torcherr in envitonmental education# scholarships to train 
personnel in environmental education 
tstiytod budget for priority ptojectrt Q300,OOO (SllS ,111) 

17. Muaeo Nacional de Riatoria Natural 
Annual budgets 08,500 ($3,148) 
weat biodirurity/ttopical toreat projactrt 

propored display on 10 8coryrtema or Iffe zones of 
Cuteamla; increrra in number of tmchrz guidar for m u r ~ ~ ;  
@nvironmmtal education courrrer for achool toachrrr 

To.- u a  proj.c+r digoctdt rtudent8, teacherr, gane;ral 
Public 



18.  Socieda8 Audubon da Guatemala 
(Peter WoliTe Memorial Audubon Society of Guatemala) 
One of the youngest of non-govearmcrntal conservation 

organizations in Guatemlu, Audubon focuses on the rtudy of .  
nature and administration of protected areas. The organization 
is currently working on lands newly deeded to them in the Siesra 
dc las Hinas. 
& m a 1  budget: not available; volunteer organization 
Curreat biadiversity/ttopical forest projectat 

printing educational porter about tropical forest 
audiovisual presentations to different public aqd private 

institutions 
distribution of nature-orientad magazine 
developing 900 hectare r8rewe in Sierra de lam Hinar 
To whom u e  prpjmets diruct.d: decision makers 
atamber of people affectodt approxiamtely. 500 
Are projects con8ideraU effective?: yes 

Priority proposed projects for future: no rasponre 
Estirasted bodget for priorie proj8cts: no response 

19. Univerridad del Valle 
Departamento de Biologla 

Annual budget: 
Currurt biod.iverrnity/tropiul forert projectrns 

xesearch on orchids and ecorysterns of Sierra do 1.8 Hinrr; 
management plan for Rcserva Cerro Silleb; liaurology rtudy on 
water quality in Lake Atitlan, Lago Chixoy; orchids of Tikal; 
study of diversity of insects, erpecially Hyserophera and 
Coleopterat research on Biotopo del Quetzal, VolcCn AtAtlPn; 
research on composition of cloud forest in various areas; study 
of coniferous plagues in Guatemala and their biological control; 
development of guides for environmental education guidas for 
tlinistry of Education 

To w h m ~  are projects directed: university and collage 
students 

Number of p.opl8 affected: hundreds 
Ate projects conriderod effactive?: yas 

Priority propornod projoctrn log future: no rerponse 
Erntimated budget for priority projectas 

20. Cornit) del k g o  de Anutitlh 
(no interviaw conducted) 
Goals include protection and restoration of Lake Anutitlh 

8C08ySt@~* 

21. Comit& Depactumntal de ~ e f u m a *  del Hadio &biante 
(no interview conductad] 
Created in 1983, this is a group of 12 to lbyaar-old youths 

who focus on environmental education in and around the Biotopo 
del Quetzal. The organization har trained the firrt grbupr of 
volunteer guider for tha biotopo, and organized the Taller Anual 
de la ~edetacien Latinoamericana de Jovenes Ambientalirtar 
!FLWA).in Salamg, Baja Verapaz? Guatemala. 
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22.  Fundaci6n Centroamericana de Aves de Rapi5a 
(no  interview conducted) 

A pr iva te  organization authorized by t h e  government i n  1987, 
t h i s  foundation's goals  are t o  rescue m d  reproduce endangered 
animals t o  reintroduce them i n t o  t h e i r  na tura l  h a b i t a t  and t o  
promote env i romen ta l  education psogrum. Its i n i t i a l  act ion6 
are  dcdicatrd  t o  reproduction o f  zaptors.  The organization a l s o  
administer8 a p r i v a t e  f inca ,  E l  Faro, on Volcln Sur t i rgu i to ,  for 
nature protect ion.  According t o  Juan Mario Dary, the 
organfzaticzn is  changing i t s  name t o  Fundacibn Centro.metic.na Be 
Basques Tropicales. 

23. Campaiieroa de 1as &&riea (Par tners  of t h e  Arnerikas) 
DeCicated t o  p r o j e c t s  t h a t  imptwe re la t ion,  betwoon 

Guatemala and t h e  United States, t h i 8  o r g ~ l i z r t i o n  i a  ~ l l t zen t ly  
working oc na tu ra l  resource inves t iga t ion  p ro jec t s  and the 
creation of protected a reas  i n  t h e  Petan. 



This section presents policies and program recommended by 
the biodiversity asrersment team to improve the sustainable use 
and conservation og biological diversity and tropical forests in 
Guatemala. Each recommendation is preserlted in detail 
according to the following format. 

A. Policy Recommsndations 
1. Develop a national strategy on biological diversity and 

tropical forertr. Increase Government of Guatunala rerourcer 
dedicated to the wire use and conr8rvation of biological 
divernity and tropical fozests. 

2. Establish a national ryrtem of 25 priority protected 
areas that reprerest Guatemalr's diverrity of ecoryrtems. Place 
there arms under r single Government of Guatuuala institution. 
Develop management plan3 fox each of the ptiority atear. 

3. Focus bevalopmant effort8 on the rumtainabla aconomic 
development of renavable natural rerourcer. 

4. Focus additional sustainable development efforts on the 
Department of the Path. 

5 .  Focus conrervation and sustainrbh development efforts 
on the Guaternalrn volcano chain. 

6. Emphasize Guatemala's positive potential in the 
conservation of tropical forests and biological diversity. 

7. Encourage debate on the relrtionrhip between population 
growth and environmental degradation. 

6. Focus on necerrary changer in institutional and 
legislative rtructure. 

8. Project Recomendations 
1. Train and create jobs for additional conservation 

workets. 
2. Require environmental impact rtataamnts for  all 

projects which affect natural torourcer, tropical forosts, or 
biological diversity. 

3.  Pteseme the biological diverrity m d  econoanic 
contributions of Guatemala'r Pacific Coa8t amgrove forertr.. 

4. Promote the sustainable harvest of renewable natural 
resources (xate palm, allspice, chicle) f r m  the Potan tropical 
f otest . 

5 Inctease the number of protected are8 guaxdr and 
guides. 

6. Stablilize agricultural axpmsion in the buffer zones 
around protected area8. 

7. A88irt Guatemalan gene bank8 in the 8itu 
conrervation of economically important plmtr. 

8.  tstablirh a aerie8 of botanical garbmr throughout 
Guatenula . 

9 .  Dovelop a Mayan Agroecology Symtom near an 
archaeological rite in the Petan to produce rgrlculturrl 
dircoverie8 of benefit to local faranrr and to promote tourlan. 

10. Increase the educational and roaurch capabilities of 
the National Muroum of Natural History. 



. A. POLICY RECOMMENDATIONS 

1. DEVELOP A NATIONAL STRATEGY Oh' BXODIVERSITX AND TROPICAL I FORESTS 

a Objectives: To create a national rtrrtegy for the 
conservation of Guatemsla@a biological divarsity md tropical 
forests. 

Action: 
+ Organize r rtrategy reminar on natural rerourcer and 

biological diversity with interaction betwoen decision makers 
m d  top technical rpecialiatr of Guatuaala, attended as well by 
international planners and biodiversity rpecialirtr familiar 
with Guatemala. 

Publish and promote the 'strategy plan that r.;ultm from 

I the rtrategy renrion (8) . 

I Place the renulting national rtrategy for biological 
diversity rnd tropical forests into action. 

Institutions: 
C O R W ,  CECON, S E G E P W ,  IDAER, all conservation NGOr 

I Anticipated benefits: 
Improved coordination and definition of the nation'r stance 

on consexvation of biological diversity and tropical forests. 

I Estimated Cost: 
$10-15,000 depending on airplane flight8 and location of 

meetings. 
Government of  Guatemala inrtitutions could fund parts of 

the rerulting strategy plan, a8 well as romi of the following 
rpecif ic  recominendationr, by applying too PL40O funds available 
for biodiversity protection through the United States Ageacy for 
Xnternational Development. 



2. ESTABLISH A NATIONAL SYSTZM OF PRIORlTY PROTECTED ASEAS 
The number one iroue in ouatainable uae and conrervation of 

Guatemala's biological diversity and tropical foreatr ia the 
creation and protection of a ayatem of priority protected areas 
that will consewe reprerentatfive ramplea of a11 important 
ecoryatems in the country. The biodiversity asresament team 
decided to concentrate on Guatem81a8r 25 top priority arear, 81 
determined through analysis and dircuaaiona. The lirt of there, 
25 top priority areas is presented in Appendix V. 

Objective: 
The ertabliahment of adequate proteetion for an integrated 

ryrtem of wildlands areas is a logical and cort-effective way to 
safeguard Guatemala8# biological diversity and tropical forert 
rerources. To accomplinh this goal, action# rhould focus on 
three principal components: o 

Actions : 
Institution buildin ia required in both the public and 

private sectors to _aq expan Guatemala'r cadre of skilled 
conaervationiats and provide them with the rupport they need to 
carry out effective programs and research. 

+ Conrervation information an Guatemala'r terrestrial and 
marine ecosystems, coxanunitses, rpecier, and protected areas 
must be compiled, analyzed, and distributed to decirion-aukerr 
in a useable form to aasiat them in defining option8 for the 
aurtainable development of the nationt# natural rerourcer. 

Direct wildland man8 ement action will require rupport to 
create m i c a 1  presence _q__ n priority areas, to directly 
prctect land and species, and to promote the murtsinable use of 
each area's natural resources. One of the most inunediate needs 
io to produce management plans for each of the priority arors. 

(Appendix 11 presents a aerier of detailed recormnendaticanr 
required to establish a aystem of 25 priority protected areas 
over a five-year period.) 

Emtimated Costs: 
(Full budget presented in Appendix 11) 

1. Perronnel $ 7,575,000 
2. Training 915,000 
3. Technical Aasirtance 990,060 
4 .  Naterial, Equipment, Opr 6,250,000 

TOTAL $15,730,000 



Objective: To dwelop the renewable natural rerourcer of 
Guatemala in such o way that they benefit the ecorromfc and 
racial development of the nation's citizens in parpetuity 
without thre8tening the continued rxirtencs of the nation'r 
biological diversity and tropical fororts. 

(Same of the following reconnuondad actl.vities age rrpekted 
under specific grogtuns.) 

I Actions : 
Focus development efforts on long-tern urr of biological 

resources ruch a8 forests and wildlife sathor than on producing 
quick income by 'mininga there re8ourcer f o r  ahopt-tqrm 98in. 

I bapharize non-destructive w e  oi bicalogical zeaourcoa in 
the form of nature tourirm. 

I * Cease colonizition of the nation'r tropical forertr where 
they are located on roils inadequate for aanual cropping. 

* Direct agricultural colonizrtion toward non-fragile areas 
with appropriate roils and water. 

I Develop rurtainable rgroecoryrtem8 and oxtractive 
rererves in cooperation *with local communitier. Sncourage 

. alternatives to rlarh-and-burn rgticulture. 

+ Halt govrrnment or bilateral agency rubridier to the 
currently dertructive logging indurtrry in the form of road 
construction, subridited credit, and law8 that prosnote the 
axport of coramercial hardwoodr. 

+ Promote the creation of an extractive rererve in the I suar.rn1.n m r n  by convincing gova-ent officialr to derignab 

I the proposed Carnelita/Uaxactbn muitiple-we-m8erve aa m 
rxtract3ve reserve. 

* E~trblish agroforertry ryrtemr or other rtable 
Wricultural rystemr in colonization zone8 around pwtected 

Inrtitution8z 
DIGEbOS, CONAMA, ID=, Comiri6n Liquidadora 6.1 FYDEP, 

~WAT, IITA , intornational davelopmnt and aid agencies. 

in 
Anticipated Benefitaz 
Long-term economic, aocirl, and political hnafitr to 

GUatmalr and it8 cititmr, both current and fu tun;  -re 
Witable dirtribution of economic banefitr of  n a t ~ 8 1  



4. FOCUS ADDITIONAL SUSTAINABLE DEI'ELOPMENT EFFORTS ON THE 
DEPARTMENT OF THE PETEN 

7 

The Government of Guatemala, bilateral arsirtance agencies, 
and international conservation organizationr murt focus 
increased emphasis on the surtainble ure of the natural 
resources of the Guatemalan P a t h .  Not only ir the Peth the 
site of most of Guatemala's txopicrl forert~, but it is 8180 the 
area of the country that contains the highest divorrity of 
plants and anhmlr. Ar Dr. Fakar Raven, Director of the 
Missouri Botanical Garden, has noted, .In 8ny dircumrion of 
biological diverrity, tropical Sarerts murt ocmpy center mtagew 
(Raven 1988 t 119) . 

.Ectablirhing a national rystem of ptiority protrctod areas 
is the first rtep toward maintaining the important hatural 
rerources of the Petin, but additional rraruras murt ba t8k.n. 
The Petan is the amst rapidly gxowing atma of the country in 
term8 of population, due mortly to in-migration. Coaring from 
different types of ecorystemr into 8 lwland foremt, m y  of 
thir funilies are at a lorr of how to ure the region'r 
resources. As a result, thoy en8 up domtroying the natural 
resourcer their new lives are bared upon, This pattern of 
destruction is illogical for the families th.nuelver m d  8180 
eradicates future options for the Pet&n'r rorourcer, Croatian 
of aggressive, positive programs of agricultural 
intensification, creation of rurtainable rorource-bared 
indurtries, and improved, rurtainable hantomting of natural 
resources ruch as timber, chicle, and other natural product8 ir 
mandatory. 

Moreover, the potential for rurtrinod oconomic developuient 
based on the conrervation of biological diverrity and tropical 
forest8 in the Petin is excoptional. A8 much of two-third8 of 
the area is still in forest. The zogion'r unique combination 
thousand-year-old Mayan ruins and undegradod txopical forart 
creates a potential for tourirm developwnt unmatched anywhere 
elre in Latin America. At the r a m  time, the region ir ntrod 
by a rtruggle for land and natural rorource8 that pit8 8 
movement for oustainable developnmnt that wuld banefit many 
individuals again~t rchomos to generate quick, one-time profits 
for the benefit of the few and at tho oxpanre of biological 
diversity. 

Objective: To conretvo the tzopical foramtr and biologic81 
diverrity of the Departmant of tha Potan in ordar to prorrote 
economic developnent bared on the 8urtainrblo ure of forortr and 
othor natural rerourcer, 

Action: 
Entablimh a natwork of effoctivo protoctod we88 in the 

Pathr with adoquats perronaol and oquipannt 

+ Direct agticultural colonization toward nop-fragile uers 
with appropriate 80ih and water 



Flalt the clearing of tropical forest for extendive beef 
c;ttle production. Promote burhmest pr~d~~tiozi inrtead: 
tepesquintle (A outi aca) , agouti a s  ro ta mexicana) , 
brockct deer +% Hazama mex canal, a n d & % & &  aomastlc animals: 
pigs, rabbits, goats, turkeys. Raire fish in rivers and lakes, 

* Develop rustainrble agroecoryrtexa and extractive 
rementes in cooperation with local conununities. tncourage 
altcrnrtives to slash-and-burn 8griculture. 

* Halt government or bilateral agency rubmidies to the . 
currently destructive logging indurtry in the f o m  of road 
conntruction, subsidized credit, and laws t h a t  promote tha 
uxport of commercial hardwoods. 

* Cearc the poaching of nmhogany and tropical (Spanirh) 
cedar by illegal Mexican logging operation8 along the Petin'r 
northern border. 

* Promote the development of ru8tainable timber production 
not in primary forests, but in already dirtutbed recondary 
growth forests and played-out agricultural lands that can be 
reforested. Where primary foterts are to be logged, act iv i t ies  
shoulZ enrure both long-term timber production and rurtainable 
production of other forest goods (xate, allspice, chicle, 
orchids), which can far exceed timber in economic value. 

* Promote value-addad timber bared fndumlry only if they 
focus an secondary growth forests and refore~ted land#--not on 
primary forests to be 'minedn for one-the profits. 



6 EMPHnS l ZE GUATEMALA ' S POSlTIVE POTENTIAL IN TBE CONSERVATXON 
OF TROPICAL FORESTS AND BIOLOGICAL DIVERSITY 

Objective: To promote the surtain8ble ure of Guatun81a1a 
biodiversity and tropical forests by focuring on it8 poritive 
assets. 

Action : 
In dircusrions with Government of G~rrtunala afficialr and 

international conrervation and development organieationr, 
omphatite four themer: 

8 .  Guatemala's richness o f  divetrity, due to i t s  position 
as a land bridge betwean North America and C@ntral/Soutn 
America , 

2. Guatmla' 8 dedicatad core o f  conse1~ation~8t8, m y  of 
them in positions to Aafluance policy and activitier, 

3 Guatemala's gemplasm bare for important food crops 
such a6 maize (corn), avocador, papaya, born#, cacao, and 
cotton, and 

4 .  Gurtemala'r rare combination o f  thousand-year-old Mayan 
archaeological ruin8 within araas of undegradad tropical forest 
and tropical wildlife. 



7. ENCOURAGE DEBATE ON THE RELATIONSHIP BfiWEEN OOPULATION 
GROWTP AND CNVIRONMENTAL DEGRADATION 
Government of Guatemala inrtitutionr m d  international 

organizations should initiate debate and rcientific discursion 
among rcientists, government official#, and the general pdlic 
on the link between rapid population growth, developnent, and b. 

the eradication of natural rerourcer and biodivrrrity. 
Guatemalan larders, including s m e  of the nation'r Poremost 
conservation :vraarchers, resirt the idea that population growth 
i r  negatively Linkad to wwitoamntal dogtadation or +he 
depletion o f  naWral rerourcer ruch a8 forartr and wildlife. 
This topic rhould be opened up for reriour dircurrion in a 
raries of reminarr and confe?encor 80 that the debate can be 

, elevated to higher level of dircouzre. 

Objectives: To allow Guatemalan rcientists an@ 
'.dacision-makers to examine the relationship betwan population 
$growth and environmental deterioration. I 

Action : 
, Lncourage Guatemalan conrervation and population 

organizations to hold one or inore seminar8 or conferences on the 
topic of popuhtion growth, development, and the enviroment, 

Institutions: 
CONAMF4, DIGEBOS, DITEPESCA, CECON, Aprofun, W g o r  del 

Bosque, Audubon, Def8n80reS de la Naturalota, ASS El, Population 
Reference Bureau Washington , D ,C. ) . 

Anticipated benefits: . 
Scientific response to political and religious boliefr that 

environmental degradation is not related to population growth. 
1,ncreared awareness of relationship between population 

growth and onvizomental deterioration. 
Search for rolutionr #pacific to and agreaable to 

Guatemalan society. 

Estimat8d Cost: 
Sl0,OOO pet reminar or conferance, including airfare and 

housing for invited rpoakers from Latin Anerica, United Hationr, 
international orgrnitationr, etc. 
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8 .  FCCUS ON NECESSARY CHANGES IN INSTITUTIONAL Am) 
LEG?;SW\TIVE STRUCTURES. 

Objectives: To improve the institutional and lagirlrtive 
structures of Guatemalan arganizationr and laws related to the 
surtainablt ure and conservation of biological diverrity and 
tropical forerts. 

General Recommendations: 
* Unify the institution8 dedicatad to the protection and 

conservation of biodiverrity and ttopical forrrtr into one with 
sufficient human, mterial, and financial terourcer to carxy out 
it8 mandate. All parks which mema %o protect biodiverrity and 
tropical forest8 rhould be placed under a 8ingle Govemmamt of 
Guatemala fastitution. The proporad Ley de &ear Pxotegidas 
aims at such unification and rhould be,ruppottad. Racreation 
parks which have insignificant impact on biolagical divorrity 
(trguna drl Pino, Nacioner Unidar, ate.) need not be includad 
under thin single institution. 

Unify leginlation dealing with biodivarrity and tropical 
forertr under the proposed Ley de Araar Pxotagidas ( k y  de 
Patrimonio Natural) 80 that the propored inrtitution can 
efficiently promote knowledge and application of the law. 

* Aid the otqanixation and developmmt of C O t W  in much a 
way that it8 policies, progrmr, and project8 are trrarfornwd 
into pemanent activities indepindent of whichevar national 
goverrrment ir in power. 
, Fortify a8 quickly as porrible the capability of 
n~n~govetnmental conservation organization8 to act effectively, 
rrpecirlly by assisting them in hiring full-tba ralaried 
proferrionalr; help these organizrtionr increa88 their 
raMbsrrhip 80 that their points of v i w  will ba not only 
mignficant but also reprerentative of the Guat.~ulm public. . 

Fortify erganizationr dedicrtab to inv88tigation of 
biological diverrity and tropical foreata and the propored 
Conrentation Data Center ao that decirionr can b. bared on 
adequate information unong both governant official8 and the 
private 8ector. 

* Develop regulations to allow anforcmont of axfating 
hunting, firhing, wildlife, and forertry lawe. Upon bevalopiag 
of there regulatianr, ertabli8h an Unmdiata campaign to educate 
the public about their airtance. 

carry out the following rpecific recoamauadatioar for 
thre inrtitutions r 

- .  . 

DIGEBOS 
1.  evel lop a training 'progrm for a11 incoming 

wrronnel in the Departmento ds Parquqr Nacionalar y Vida 



t u r t l e s  
6. Fort i fy ongoing i n i t i a t i v e s  on marine 

IDAEH 
1. Develop appropriate moan8 t o  protect  the 

biological  d ivers i ty  and t rop ica l  f o r e r t r  found wiOhin 
archaeological protection ageas adminirtered by IDASH, fo r  
example, by assigning addi t ional  trained p r r o n n e l  a s  natural  
resource guards. 

CECON 
1. Support the planned program f o r  now protected 

areas i n  the Petin: Laguna de1 Tigre, Ban &liguel/Zotz, and Dos 
Lagunas so t ha t  t h e y  bocome model8 of conrervrtion f o r  othor 
potent ia l ly  protected areas i n  the P a t h ,  

2. Support the development of the Cogremation 
Data Center 80 t h a t  it becomes one of the pr inc ip le  inr t rum8nt~ 
i n  t h e  r u ~ t a i n a b l e  use s f  Guatmula'r b iadiverr i ty  and t rop ica l  
fo re r t r .  . 

INTA 
1, Coordinate w i t h  other  relevant organizations 

t o  balance agr icul tura l  development and colonization with the 
need t o  protect  biological d ive r r i ty  and t rop ica l  f o r e r t r .  

INDIVICUAL MUNICIPALITIES 
1, Develop a comprign of infomat ion  and 

oducrtion w i t h i n  each municipality t o  demonrtrate the l i nks  
between human conununiticr and the  wildland are&s within t h e i r  
jurimdiction. 

2, Create o r  rupport a Departawnto de 
Conrervacion y Medio Ambient8 within each municipality t o  allow 
positive act ion i n  the conaertrrtion of natural  rerourcer. 

UNIVERSITIES 
1. Support t ra in ing and rererrch progruna within 

public and pr iva te  univexrit i88,  diversifying and increraing 
thom, i n  order t o  solve t h e  problem of lack of t rained prrronnel 
working f o r  the  conrer\~ation and ra t iona l  ure of biodivarr i ty  
and t rop ica l  fo res t s .  

NON-WtZRN111ENTAL CONSERVATION ORGANXtATXONS 
1. Support one or two pr inc ip le  progzmr of arch 

inr t i tu t ion  t o  &mprove t h e i s  c r ed ib i l i t y  with t h d  z * r.ab.rmhip, 1 
with in ternat ional  funding orqanirationr,  and wj;d"r %he 
Guat8mrl.n public i n  general. 



PROJECT RECO14MENDATIONS 

1. TRAIN UJD CREATE JOBS FOR ADDITIQNAL CONSERVATION WORKERS 

One of the most reriour probluns facing Guatunala'r effort# 
to conrerve it8 tropical  forest^ m d  biolaqical divertity ir the 
lack of rufficient perronnel to addrarr +the problem. Thir 
rituation wrss brought home very clearly during an infowal 
interview with a Guatemalan wildlife biologist. Arkad what the 
biggest prolalun in co=?rarvation was i n  Guatrm~la, he held up the 
fingers of both hand8 and raid, 'Thator how mnrry full-time 
conrervationirtr theta are in the country. You h a w  khe 
problem we're facing. Now you krtw what the problua ir.. 

The inrtitutionrl capacity of the country to evaluate, r 

imple~~.it, and monitor biodiversity pxotection projects ir 
extremely low. Only eight forert engineer8 live in the country, , 
and only one of there works in th8 govemunant #actor; the x8rt 
are in priva.te indurtry. As well, only 30 trained biologirtr 
work in Guatemala. Thi8 lack of trained pocronnel will be a 
major obrtrcle to the effective nunagement o f  protected ar8ar 
and biodiversity prataction projectr. 

Objective: To increase the number of Guat.mrlm8 involved 
in full-time conrerwrtion an3 rurtainabla dwelopment carears 

Action: 
* Provide r minimum of three fully-palid rcholarrhipr arch 

year for Guatemalan rtudentr to completo wvotk lording to a 
Hasterb degree in conrervrtionl8nvironmental rcioncor iot 
universities in Latin America KATIE, in Cortr Rica) or the 
United States. 

* Fund ralrry and infrartructure raquiroment8 to create one 
nrw position in each appropriate Guat8nulan conrorvation 
organization, preferably with rtiponds providod through' 
intornational non-profit conrervrtion organization8 ruch as 
World Wildlife ?und, Nrtur8 Consorrvrncy, Con88mrrtion 
Xnternational, World Reroutcer Inrtitute, In~tenrational Onion 
Lor the Conrervation of Nature and Iaturrl JUteourcea, n#tSCO, 
U.S. Agency for International Dav8lopment. Select there new 
perronnel through objectiv. competition. 

f 
Create and fund one job porition in arch of Guatcraulaor 

major bioxagionr (Pacific co8rt, volcanic chain, highland,, and I 

Petin-Caribbean lawlmds), which roquitoa tho individual to i 

m m i n  in the bioregion to devalop conremmtioa and surtairrable r ~ 1  
developont projacta for  that region. Individualr rhould bo 3 

relected for the peaition8 by an objoctiva natitmal or 
intarnational conrent.ti~n/davolo~nt o~guriration. I 

Inrtitutionr: 
CECON, C O N W ,  Defansores de la 198tur810~8, M p o r  del 

B08w.t Audubon, Arl E8, DIGtbOS - Dept. of National Park and . I 
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Wildlife, international  organization^ lirted above. univercitiec 
1 in Latin American an2 U.S. 

Anticipated benefits: 
Additional Guatemalan personnel working full-time on 

natural resource sustainability and biodiveruity. 

iJ Estimated Cost: 
Approximately $10,000 per job per yarr - $70,000 / yr: . 

1 Approximately $10,000 per rtudent per degrae - $30,000 / yr 
: I 



2. REQUIRE EWIRONXENTAL IMPACT STATEMENTS FOR AU PROJECTS 
WEIGH AFFECT NATURAL RESOURCES 

Objective: To prevent the needlmss destruction of 
biological diversity and tropical forasts through development 
activities by government or private aector entities. 

Actions : 
*. Enact legislation that requires the filing of an 

environmental impact statement prior to initiation of my 
project which may have impact on biological re8ourcms or 
tropical forests. These documents would be required of 
government organizations, development institutions, rnd private 
enterprises. 

Institutions: 
CONAM, Congreso Nacional de Guatemala 

Anticipatmd Benefits: 
Reduced incidence of biological resources destruction 

through development activities and conanercial activities. 

Estimated Cost: 
Costs would be borne by organizations required to file the 

environmental impact statements. 



C 9 . ;  
3 MANGROVE FOREST PROTECTION 

L Objectives: Preserve t h e  biological d iverr i ty  an5 economic 
! contributions of Guatemala's coastal  mangrove fores ts ;  Protect 
c the economic benefits produced by mangrove fores ts  thxough Sigh,  ' lobsters .  crabs, and protection against coastal  erosion. r: 

Action: 
* Expand protection of mangrove areas by es tabl ishing.  

protected arear.  
Promote sourism and f ishing indurtr ies  i n  t h e  region. 
Educate local  cornunities on ro le  of mangroves i n  l i fe  

cycles of economically important tesourcer such as  f i sh ,  
lobsters ,  crabs, and oysters. 

* Inventory marine resources--fish, molluskr--that depend 
on mangrovea 

* E s t a b l i s h  a national policy f o r  updating of &ria8 and 
f i sher ies  legis la t ion 

* Provide a l ternat ives  t o  hunun caaamrunitias t o  prevent 
dertruction of mangroves fo r  fuelwood and construction 
materials, L a . ,  fuelwood l o t s  .and community forests.  

* Develop a l ternat ive  energy sources t o  replace fumlwood 
fo r  drying s a l t ,  8.g. so lar  energy, methane from sewage or 
biogasse . 

Inr t i tu t ions :  
1 i 

CECON, Direccidn T8cnica de Pesca y Acurcu~tura 
: ! (DITEPESCA) , Centro de  Eautdios de l  Mar y Acuacultu~r (-1, 
! : : DIGEBOS. OCREN, U.S. Peace Corps, CARE. (Fuelwood plantations 

4 would f i t  well in to  U.S. Agency fo r  Xntetnational 
Development/ROCAP/CATIE Nadralefis progrm. 1 

Anticipated benefits: 
Protection of economically important fisheries, 

1 industry-surtainable f i sh  production 
I Sustainable shrimp and lobster  production 

Employment opportunities i n  f i she r i e s  
Employxntnt opportunities i n  tourirm 
Protection of coastal  water qual i ty  

, I Flood protection 
Bird habitat  i 

t 

Increased income from tourism t o  Biotopo llonterrico and ' Other proposed protected mngrov8 atear much as Ilurch6n and 
, . Ilmabique 
. I  Protection against coastal  erorion 
i Comnercirl value of rustained r e r in  haw8sts 

3 

Estimated Cost: 
Inventory: 818r000 r r l r r y  and axpaares during one ymr 
Policy; none i f  conductad by w i r t i n g  ina t i tu t ionr  
Fuelwood a l t e m r t i v e r :  $50,000 / yr ,  including aalarier., 

t r e e  rtock, maintenance 



4 .  EXTRACTIVE RESERVES 
objectives: To promote the aurtainable hameat of 

renewable natural reaourcer, much as %ate palm, allspice, and 
chicle from the PetCn tropical forest. To conrerve ranmining 
tropical foreat by demonatrating its econoardc banefits to 
Guatemala as undegraded foreat. 

Action : 
Promote the craation of an extractive rareme in the 

Guat8malan Pet6n by convincing government official8 to derignate 
the proposed Carmelita/Uaxactdn multiple-uae-rererve a8 an 
extractive re88we. 

Organize training 8nd adueation progcrmr bong harvarters 
to eliminate deutructive haweating of %ate palm, allrpice, anc! 
chicle. . 

* Organize cooperataver among natural product harvesters to 
improve incomes by eliminating inafficiencier and profit I 

gougers. 
Develop a ayatem to a8aign conceraion right8 for 

particular areas of xate, chicle, and allapice to alirninate the 
"tragedy of the commonan problun. 

* Educate political and financial decirion aukerr on 
econo~ic value of extxactive re8ervas. 

Use NGO'a ra education arms for general public, Radio 
Tikal, Radio Petin for broad education. 

Futher investigate biology and economics of extsacted . 
products (xate, chicle, pimienta gorda) 

Institutions: 
Univessidad de San Carlos in Santa Elenr, Pet&n. 
Comiai6n Nacionrl d82 Hedio Ambiente 
Centro de Estudiom Conaetvacioniatar 
NWc (Amigoa del Boaque, Defen8orea de la Nltut8hta) for 

educational programs. 
FYDEP liquidation committee. 
Univeraidad de San Carloa Herbarium. 

Anticipatee benefitr: 
Reduced waste, incroaaed income from rurtainable natural 

raaource harverting in the Petan tropical foreat, aurtainable 
economic benefits from natural tropical forarta, craation of 
economic allies in conrervation and rurt@inabla ure of tropical 
forerts, araintanance of corollaty benefit8 of tropicrJ. formatar 
water, wildlife, tourirm. 

Eathated Coat r 
$500,000 over first five para. 



PROTECTED TRAINING CENTER 

Objectives: Increase  t h e  number of protactad r r r r e  guards 
and managers end improve t h e i r  capacity t o  monitox and conserve 
t h e  areas1 bio logica l  diversity. 

Action: 

* Develop a t r a i n i n g  center  and training program for park 
guards and resource managera. 

Ea t rb l i sh  a t r a i n i n g  program of pe t iod ic  ahort-cou+8ar 
f o r  protected area guard8 and nunagerr. 

+ Refurbish the abandoned F A 0  rerearch center r t  tl Roovrio 
National Park (SayaxchC, Pet&n). 

Ins t i tu t ions :  
WAC (PetCn) , CECON , DIGEBOS , CATTE, COMM,?b. 

Anticipated benef i t s :  
Adeit ional  park guards and resource muragerr f o r  protactad 

area0 . 
Improved management of pro tec t rd  a reas  and b io logica l  

diversity.  

Estimcrted Cost: 

Establish t r a i n i n g  center and program: $175,000 per yeas 



6 .  BUFFER ZONES FOR PROTECTED AREAS 

Objectives: Stabilize rgricultuxal expanrion in tht, baiffer 
zones around the nation's parks and pxotected armas# Prevent 
degradation of pzotected areas by working with resident md 
neighboring communities. 

Action : 
Establish agroforastry mystmns ox othar rtable 

agricultural systems in colonieetion zones rxound protected . 
areas. 

Promote the creation and operation of axtractive raserves 
based on renewable natural ~eaourcer. 

Inrtitutions: 
DIGEBOS, C A M ,  Peace Corps, DIGESEPE, IDAEH 

Anticipated benefits: 

Improved agricultural productios m d  incoma for rural 
f amilier . 

Surtainable use of moils not muit8E;le for an.nu.1 cropping 
without forest cover. a 

Prevention of destruction oftprotected a r m s  for short-tam 
agricultural ure. 

C 0 8 t  t 
Approximately USSSOO per hectare, depending on rize of 

buffer zone and local conditions. 



7. CONSERVATION OF GERMPLASN FOR B O W  USE 

Objectives: To preserve the range of Curtemalrn plat 
gennplrsm of actual and potential u8e to humrnity. 

~ction : 
* Assfa t  existing genebanko that conserve agricultuxal, 

medicinal, and forestry species by improving rtorage conditions, 
personnel training, and general funding 

Create a long-term rtoraga genebank capable of rtoring 
plant germplasm for decades. 

Assist in the reactivation of the C d r i 6 n  Nacional de 
Reeursos Gen6ticos de Guatenmla to reme a8 the coorqinrting 
institution in germp2asm consemrtion offortr. 

Znrtitutionr: Facultad de AgronanSr de la Univetridad de 
Sua Carlos do Guat8mrla; Instftuto de Ciencir y Tocnologh 
AgtScolas (ICTA) r Consejo Intrm&cionrl de Recurror 
FitogenCticos (CIRF) 1 CUImT (Mexico) ; DIGESA; Coaaisi6n Nacional 
de Recursor GenCticos de Guatemala. 

Anticipated benefits: 

coneervrtion of gemplarm of u8u to both Guatexmlan and 
international crop breediqg and medicinal plant breeding effort8 
and improvements. 

Estimated coat: 

$50,00O/yr during 5 year6 
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, 8. GUATEMALAN BOTANICAL GARDENS 

Objectives: Ertablish a metier of botunical gardens in aa 
many as poarible of Guatemala's 14 different life zones in order 
to conserve living rpecimen~ of the diverdty of &he nation's 
plant life. 

Action: 
Work with the Comisidn Uacional del Hedio Ambiente . 

(CONAMA) in their efforts to ortablirh r botanical gazdon in 
each department of the nation. 

Help broaden this effort to ertablirh botanical gardanr 
in each of 14 life tonor of tho country, 

* Support the creation of the J. 8. Hedio Hontc, in PalXn, 
E~cuintla, designed by CECON and m E ,  

In8titutions: 
CONAMA, Botanical Garden at CIGCON. 

Anticipated benefits: 

Conservation of living opecimons of valuable and 
potentially valuable crop plants, anodicanal plrntr, and fiber 
crops. 

Public education on value and importance of Guatr~ula'e 
plant germplasm. 

Estimated cost: 

$45,000 per garden during first year, S2Sr000/yr thoreafter 
until well established. 



4 * 9. NAYAN AGROECOLOGY PROJECT 
If 

Objectives: To produce sustainable agriculturrl rpin-off@ 
and promote nature tousimm. 

$ 
Action : 
* E~tablish a close rppzoximation of  8 Classic Maya 

sub~irtencr/agroforc.tty/rulita3n.b1~ agricultural syatun at, a 
suitable unexcav,ited Maya atchaeological rite in the Path. 

1! 
$ Utilize knowledge from 8gronomy, archmology, and 
j 8conomics to approximate the type of rgricultural ecosyrtunr the 

MAY. employed to sustain their civilisation in the Petan 
! tropical forest for nore than one thousurd yaarr. 

i Anticipated benefits: 
Agricultural spin-offs of sust8inable agricultural 

j techniques, increarcrd tourirm, increased income for faran 
families and tourirm industry. 

i Estimated Cost: 
US$ 1 million during f i ve  years. 

I , 
t 
k ,  

l 

i 
f 



11. INCREASE TRAIEING AND RESEARCH CAPACITY OP THE SCHOOL OF 
BIOLOGY OF THE UNIVERSITY OF SAN CARLOS DE GUATEMAU 

Actions : 
* Provide rcholarrhips for studanto to rttand the School of 

BdologZa 

* Provide rcholar8hips gor student8 to attain port-graduate 
degrees in other countries 

+ Provide laboratory aquipment 

+ Provide vehicles for field investigation. 

Eathated cost: 
USS50,000/yr during five yearn. 



C. ADDITIONAL RECOMMENDATIONS 

The book, Technoloqies to Maintain Biological Diversitf 
(U.S. Office of Technology A88888m8nt 1987) ,  Cite8 8 li8t 0 
general recornendations that can bo adapted for Gurt.nula. - 
Among them: 

1. Enact legislation that recognizes the hportance of 
maintaining biological diverrity a8 a Guatum1.n national , 
objective. 

2. Amend the legialation of Gov8tawnt agenciar to makc 
maintenance of biological diversity an explicit part of  thoir 
activities. 

3 .  Promoto public education about biologic81 diverrity by 
establishing a National Conservation Education Act. 

4.  Clomely exmine the action8 available to Guatu~la in 
regard to the international exchange o f  genetic resou~cer. 



The variety of biological rerourcer and the genetic 
diverrity they reprerent i s  known a8 biol ical diverrit (ZflCU 

+ l j t C . d . m y  1 9 8 6 ~ 1 4 4 ) .  I n  1906, Waloter Roren, of  t l 
of Sciences, abbreviated this  term to  biodivecsit , and the word d i n  iri.t, was quickly adopted by rcrr8arch8rre B 
refers t o  the number and relative fraquency of  different kind8 
of living oargrnirms. The term iacluder the number and abundance 
of 8C08y8t8Xirr rpecies, and genes; biodivor8ity can be 
clarrified on there three different levslr. 

Our planet i r  home t o  million8 of kinds of  living organiamr 
interacting wi th  the phyrical world that rurroundr than, Wa 
refer t o  these interactioni~ as mecological ryatunr," or 
ecor rtems, We speak ef forert .C08y8tm8r mountain ecoryrtemr, T'k- t e ecoryrtemr o f  'dererta, ocemr, and ravannahr. an The 
b i a ~ i v e r r i t ~ - o f  eco8~rtemr referr to  the variety of living 
orgaairms that occur wi th in  a lmdrcape. A landrcrpe 
interrperred w i t h  croplands, grrrrlandr, and forert ha8 more 
biological diversity than a landscape that i r  nortly grasr (OTA 
1 9 8 7 ~ 3 ) .  

Within particular ecoryrt.nr8, the number md variety of 
different types of plants m d  animals $8 raferzed to  a8 8 ecier +- biodivertit . Specie8 bivernity deczearer when the number o 

n 8 o p ant8 or animlr in m area i r  reduced, or when roam rrd 
rpecier abound a s  others decline i n  number, When a rpacior i s  
wiped out i n  8 local ecoryrtrm, it i r  said t o  be locally ' 

eliminated, and when it i r  eliminated i n  a11 i t m  ecoryrt.aa8, the 
species $8 extinct, Spccier that appoaz only i n  tho ecoryrtem 

The 9= of a pasticular region are called endemic 8p.cier. 
Guatemalav r f liphtlerr giant p r e b e ~ x u a p l e ,  i r  endom c'to 
Lake A t i t l l n  (and therefore to  Guatenula) . It 8pp.ar8 nowhere 
r l ra  on earth. 

Genetic biodiverrit is the vuie ty  of goner (the ch8mic.l 
u n i t  m d  tarv e n omation) wi th in  a particular rp.cior, 
Variety, or breed-of 8 plant ok animal. k n a t i c  diveirity - 

allows 8 apecier to  adapt t o  changing conditions through t h ,  
thur rur t r i  ning both meoryrtenr and .apocior divarrity . The 
grrrter the mount of genrtic divrrrity within  8 populrtion, the 
fattar i t 8  potential rat.  of  avolution. A8 r rmault, gonetic 
diverrity helps produce plaatr and animal8 thrt w i l l  #upport 
increasingly productive rpriculturm u d  f o n r t y  fog human needm 
(OTA 1987 t 43) . 



addressing problems and opportunities in the future (OTA 
1987:37). A country that has conrerved its biodiversity is 
better prepared to provide for the wolfare of its citizens than 
a country whose biodiversity has been bpoverirhad. 

On one level, the benefits of biological diversity taka the 
fornr of immediate economic income through activitier like 
wildlife hamrating, towism, m d  maintaining agricultwal 
production. On another level, they focur on unfulfilled 
potential--new crops, new nmdicines, new inbuttrial products. 
Taken together, the benefits of biodiverrity provide rhort-term 
income to individual paople and improve the long-term wall-h$ng 
of our rpecies a8 a whole. 

The International Union f o r  the Conrentation of Nature and 
Natural R88OUrC88 (IUCN) provides 8 li8t of  danger point8 to aid  
identifications of the losr of biological diversity (1986:145). 
In order of fnczeaaing reverity, there pointt am: 

1. local 1088 of a breeding population 
2. losr of a dirtinct rubspecies 
3. lost of a species 
4. lots of a genur 
5. loss of a block of habitat 
6. loss of a whole habitat type 
7. loss of a biological sub-province. 

Xn reeking to aid the sound, ru8tainable development of 
individual nations, we must keep biological diversity as a 
central focus of retearch and action. 8trategi.s to xmfntrin 
biodiversity mutt acknowledge that the developaaant of natural 
rerources is imperative for human well-being. At .the 8-8 time; 
development planners and rcientists mutt acknowledge that the 
conrervation of bidiverrity is the foundation for future 
economic development and the basis of human life itself (OTA 
1987:102). 



APPENDIX XI 

INPUTS AND COST ESTIMATES FOR A PROGRAM 01" WILDLANOS PROTLCTION 
AND I ~ G E M E N T  

This program of wildlands protaction is directed tawatla: 
(1) inrtitution building activiti.8 , 
( 2 )  creation of a consenrtion data centers and, 
( 3 )  implementation of 25 priority arerr. 

A. Polic g Plannin 
d t a v e :  TO crzate an ef factive h~f8l baa. to achieve 

~uatemair l national conrervation ob jectivkr . 
Actions: 
Promote lagialation to craate m Snrtituto National de 

Areas Protegidas y Vida Silveatre. . 
+ Define and implement policiee for the protection and 

management of wildhnd are8s and wildlife. 
Prepare a National Park8 Syatema Strategy Plan which 

defines priority activities, costr, and bp1.mentation aequance 
to assure adequate protection of the nationm# biodiversity. 

* Prepare or revise long-term management and davelopent 
plans and annual operative plans for priority areas to guide 
implementation activities. 

8. Protection Pmrsonnel 
Objective: To develop the inrtitutional capacity to 

adequately protect and mrnage Guatemala's wildlrnd area8 and 
wildlife. 

Actions : 
* Increase the number of personnel in natutal xemource 

conrervrtion fields to th8 following approximate n W e r a  over 
the next f i ve  years 

Park directors 30 
Park guards 300 

Assign sufficient nuabora of qurlifiad park director8 and 
park guards to oatrblirh 8 $amanent preaence fn priority 
wildland areas as followat 

&re8 - 
1. Tikal National Park 
2 kguna del Tigm 
3. Srn Higual/Cotz 
4. Nakum/Yur j WYaloch 
5. UaxrctQn/Canmlitr 
6. Rlo Azul/Dos Lagunas 
7. Siezra de Ira Mina8 
8. Quett.1 Eioto~o 

sierra 481 ~ a k n d b n  



10. Lachul 
11. Manch&n/Ocosito Biotopo 
12, Cerro San Gil 
13. AtitlAn/other volcanos 
14. Bisir/C.ba 
15. Cuchumrtanes 

Yolnabg j 
Rgo Dulce/Choc6m Biotopo 
Monterrico/Hawaii ~iotopo 
Tri f inio 
Nontrfirs Mayas 
Rlo Polochic 
Punta de Mrnabique 
Siprcate 
Cerro CahuX 
Sierra de Santa Cruz 

Total Protaction Personnel 30 300 

* Establirh an integrated training program for management 
of wildlands and wildlife for park directors, park guardr, and 
associated conservaton professional8 through on-rite workshops, 
mobile training seminars, and curricul. improvawntr at national 
-universities. When appropriate, international institutions 
which offer tzaining programs 8hould be ured to achieve training 
objectives. 

* Focus central office adminirtrative activitier on the 
provision of operational support for protection paraonnel in the 
wildlands areas. 

Objective: To ertablirh the appropriate protection and . 
management of biological resources and ecological procrrrer to 
cnrure their integrity in perpetuity. 

Action : 
* Eatablirh r pemanent prerance in priority wildandr 

through the provision of rufficient qurntititer of tr&ined and ! rqcipped director and park guard8 with adaquate mobility, 
Co111111unicrtion8, and basic facilities. Thore may includes 

pnrkr headquarterr with workrhopr and ~iatanurco asear 
perronnel houring 
entrance rtrtionr and rantote area patrol hut8 
trails 
comunicrtionr equipment (phonor, radio, etc.) 

, trmrportrtion equipment (vahiclert boatat mulor) 
$ I  field patrol equipment (Bockprckr, huawckr, bootr) 
: brric tools and repair partr 

general construction mrterialr 
utilities (water, power genaration, rpetic eyrtrm) 

4 

i 
fuel and lubricant8 

i : 
i 



* As appropriate, initiate active managamant programs to 
recuperate degraded areas and endangered rpacier, eliminate 
introduced rpecies, and control firer. 

D. Scientific Investiuation Wonitorinq 

Objective: To promote rcientific rerearch and monitoring 
to improve wildland and wildlife nungewnt and to arrirt in 
decirions about natural rerource develo~nt. 

Action: 
+ Emtablirh a Conservation Data Center to ptovid8 a 

continually updated, rmadily available rource of baric 
scientific information on ecoryrtunr, comamitier, r*cier, and . 

wildlands, and their man8g.iaent rrequir.rclrnt8, and to dirtxibute , 
the infomation in a ureable form for decirion-nkerr. 

Promote applied invertigation on the.rurragamnt of 
wildzands and wildlife and the rolution of brric human neadr of 
the local comunitier in the region8 adjacent to the protected 
wildlrn6. 

E. Rural Extension 

Objective: To arrirt in the improveawt of  rocio-economic 
conditions in the rural cownunitier inride or adjacent to 
protected wildland8 through the implemantation of appropriate 
eco-development techniques and their incorporation in the 
management activitimr of the area. 

Action: 
. *  Initiate and maintain o w n  conuaunicationc with the 

resident8 and neighboring c~~llllunitier of the protected area8 to 
rrrirt in clarifying mnagunent objactivrr and to rearch for 
locrl rtrategiec of rurtained rerource use to rrtirfy local 
human needr. 

Amrirt local communitier in the design md iplplurmntation 
of appropriate forestry, rgroforertry, and wildlife runagumnt 
program8 which provide practical rarulte and enhance the 
conrervation of biological diverrity, 

F, Environnrental Education 

Objective: To provide the public w i t h  an uadetrtaading of a 

Cuatmaldr natural hmritage and encourage apprapriata ure and 
rupport of the protected wildlandr ryrtrpl. 

Action r 
In cooperation with ItJGWT, pronot# tha dtffu8ion of 

information on Guatemsla'r ry8t.n of protected wildland8 and 
biotic resources through the public mdia, 



* Install basic outdoor interpretation facilities (e.g., 
trails, signs, etc.) in the most visited protected araaa. 

G. Recreation & Tourism 
Objective: To promote the development of a wide range. of 

outdoor recreation and tourirm opportmitiar within the 
protected wildlands which are coarpatibla with ths conrarvation 
of natural and cultural resources, 

Action: 
* Through ZNGUAT, promote incraased viritation of the 

protected wildlands rystern. . 
Foment appropriate private rector invertnwnts which r a m 8  

to increase public use of protected aremr. 

H. - Public Participation 

Objective: To increase public participation in the 
planning and management of the protected wildlands ryrtem, in 
order to better incorporate the conrervation of natural 
re8ources into the rocio-economic development o f  the rutrounding 
ragion and the nation in general. 

Action : 
* Establish mechanisms to include local residents in the 

planning and management of wildland areas. 

* Obtain support of the local. and national conrarvrtion 
group8 for the protection and mnagemant of protactad areas 
through training, workshops, raminars, and ditact projact 
activities. . 

* Strengthen the capacity of indigenous groups in the 
protection and management of wildlands; and wildlife, 

1. Institutional Collaboration 

Objactive: To strengthen the cooperration among govemnamnt 
inrtitutionr and other group8 whore activitier can affact biotic 
rerourcer and protected area8 and obtain their collaboration for 
the implementation of management m d  davelopwnt program. 

Action 2 
* Strengthen the Canriri6n Iacional dal Wadi0 Ambient@ 

(COW) as 8 council cornpored of g m n w n t  agency .nd  pzi+.t@ 
80ctor raprerentatives to arrirt in tho definition and 1 

coordination o f  conrervrtion and development action8 which 
aff eet wildlands, wildlife , and other envirorwntal topic@. 

* Obtain the review and ipproval of long-trlrm Mnagam8nt . . 
development plans for individual wildland araa8 from 



govermental agencies which have potential impact on their 
ecoryrtems or biotic rerourcer. 



The program will require the following inputs over a 
five-year period. 

1. Perronnel 

Central Office Perronnel, 
Wildlands Unit. 10 individuilr , 
x $9,00O/yr x 5 yra 

Park Directors 
30 individuals x $7,50O/yr 
x 5 yrc 

Park guards 
300 individuals x $4,00O/yr 
x 5 yrs 

Subtotal 1. Perronnel 

2. Training 

Wildlands Planning and Management 
180 person months x Sl,SO@/mo 

Wildlife Management 
90 person months x S1,500/mo 

Environmental Education 
90 person months x $1,50b/mo 

Conrervation Information Symtams 
60 peraon months x Slt500/mo 

Natural Resoruce Administration 
90 person months x Sl,SOO/mo 

Park Guard Skills 
600 person monthr x $230/nro 

Subtotal 2. Training 

Cort (VSS1988) - 

3.  Technical Aasirtancr (rhott- md long-tern) 

Senior Natural Resource Mviror 
24 perron month8 x $1Ot000/mo 210,000 

Wildlands t4rnrgament Spacialist 
: a 24 perron month8 x S7,500/mo . 180,000 
i 
1 
I, . Wildlife Management Specialist . 



24 parron months x $7,90O/mo 180,000 

Envfremental Education Specialirt 
18 parson monthr x $7,50O/mo 135,000 

Conservation Informatien Specialirt 
18 patron monthr x t7,500/mo 1% ,000 

Park Guard Training Specialirt 
24 perron month8 x S5,000/mo 120,000 

Subtotal 3. Technical Arri8tance $ 990,000 

# 

4. Material, Zquipxnent, and Operation Support 

Central Office (vehicles, computers, 
photocopiers, Purniture, brae radio, 
publications, office rupplies, 
correapondence, phone, utilities, 
maintenance, repairr, garoZ.lne, 
lubricants, etc.) 
$100,00O/yr x 5 yrr $ 500,OCJO 

Conservation Data Center Jvehiclar , 
computes~, ph03ocopierr~ furniture, fax, 
bare radio, publi~rti~n~, office supplier, 
correapondence, phone, utilities, 
maintenance, repairs, garoline, 
lubricmtr, etc.) 
$40,00O/yr x 5 yrr 200,900 

25 Wildland Area8 (boundary rumeys and 
rigam, vehicle#, field aquipment, radior, 
csnrtruction of park herdqurrterm, personnel 
housing, control rtations, 9ater m d  fencer, 
supplier, maintmance, repairs, gauoline 
and lubricants, etc.) 
$50,00O/yr (/vrrage) x 25 areas 
x 5 yrr 6,250,000 

Subtotal 4. Matetialr, tquipmnt 
and Operation Support $8,200,000 



t - Cost -- Estimate Summary 
ii 

t 
1. Personnel $ 7,575,000 
2. Training 915,000 
3. Technical Assi8tance 990,000 
4 .  Material, Equipment, Op8 

I 
6,2SO,OOO 

TOTAL 815~73Ot0O0 







APPENDIX IV 

THE BIODIVERSITY ASSESSMENT TEAM: BIODATA 

An ecological anthropologist, Dr, J-8 D, S9ations (Team 
Leader, Editor, and Sustainable Development Specialimt) is 
Director of Research, Center for Human Ecology, Austin, Texar, 
and during 1987-89, a Fulbright Senior Research Scholar in 
Guatemala. ' 

Brian Yioumeal, a landscape architect and wildlands planner, 
is head of the Stewardship Program of The Nature Conservancy, 
International Program, Arlington, Virginia. Be rpent nine years 
as a conservation specialist with the Kuna Indians m d  various 
conservation organizations in Panama. 

Juan Carlor Godoy (Specialist in Natural Resource 
Management) is Director of the Centro de Estudios 
Conscrvacionistas (CECON), Universidad de Gan Carlos de 
Guatemala. He holds a Masters degree from the Centro Agronbmico 
Tropical de Investigacibn y Ensefianza (CAT'TE), Turrialba, Costa 
Rica. 

Ecologist Santiago Billy (Specialist in Protected Areas 
Planning), is Encargado del Patrimonio Natural, Comiribn 
Nacional del Medio Ambiente, Guatemala. He formerly uerved in 
the Department of Ecology and Department of National Parks and 
Wildlife, lnstituto Nacional Forestal (now DIGEBOS). 

Iauel Ponciano (Institutional and Legal Specialist) is 
Assistant Director of the Centro de Ertudioa Conservacionistas 
of the University of San Carlos de Guatemala. 'A wildland8 
planning and management specialist, he was formerly Director of 
the Biotopo Universitnrio para la Conservacibn del Quetzal in 
Purulhli. 

Dr. Dietmar Rome is Professor, College of Forertry, 
University of Minnesota. A specialist in natural rerource 
economics, he has worked throughout Latin America. 

Now Director of Science for The Nature Conrervancy's 
Conservatio~ Data Centers, Dr. Gt-g Millu war formerly 
Amsirtant Environmental Advisor to the Bureau for Latin America 
and the Caribbean, Agency for International .Developa.nt, 
Washington, D.C. 

Biologi8t Fernando Cmtm is Director of Biotopor for tho 
Centro de Estudior Con6ervacionirtam, Univerrity of 8an Carl08 
de Guatemala. He ir prerently organizing CECON'6 throe new 
biotopos in the Guatemalan Petbn. 

1(.gals Ray Rora is Vice-president of Defen80r@# de la 
Naturaleza, one of Guatemala's most prominent non-governmental 



conservation organizations. She is a mpecialimt in 
environmental education. 

C€rtar Aturdia i s  Professor of Botany at the Univtrridad de 
San Carlos de Guatemala and one of Guatemala's most respected 
botanical researchers and teachers. 



APPENDIX V 

25 TOP PRIORITY EXISTING AND PROPOSED PROTECTED AREAS 

Areas not yet legally protected are indicated by 
parentheres. 

Tikal National Park 
Laguna Be1 Tigre Biotopo 
San Miguel/Zotz Biotopo 
Nakun/Yaxj6/Yaloch 
(Uaxactun/Camelita 1 
RSo Azul/Dos Lagunas Biotopo 
(Sierra de la6 Minas) 
Quetzal Biotopo 
(Sierra elel Lacanden) 
Lachu6 National Park 
(Manch6n/Ocosito) 
(Cerro San G i l )  
AtitlSn/other volcanoes 
( B i s i s  Cabs.) 
(Cuchuma tanes) 
(Yolnabgj) 
RSo Dulce/Chocbn Biotopo - 
Monterrico Biotopo 
E l  Trif inio 
(Montaiias Mayas) 
(RSo Polochic) 
(Punta de  Manabique ) 
Sipacate National Park 
Cerro CahuS Biotopo 
(Sierra de Santa Cruz) 

Each protected area is dercribel 
pages. 

d i n  deta il i n  the following 

Listings are organized according t o  information hardingo of 
t h e  Protected Areas Data Unit of the Intetnationrl  Union for the 
Conservation of Nature and Natural Re80urc8r1 ( IUCN) C o a a ~ n i 8 d m  
on National Parka and Protected Areas (Earriron 1 9 8 3 ~ 4 ) .  



I. Name of Protected Area Parque Nacional Tikal 
Manaqement Cateqory National Park and World Heritage Site with 
on-site manaaement and full ~rotection 
Leqal ~rotection legally prbteoted by IDAEH in coordination 
with DIGEBOS 
Pate Established 1953-577 
Geographical Location Municipalidad 6e Flores, north-central 
Department of El pet& 
~lkitude 450 meters above sea level 
Area 57' - ,600 hectares (has. ) 
vegetation lowland tropical rainforest 
Noteworthy fauna all typical Central American rainforest 
s~ecies 
~kinciple reference material Plan Waestro Tikal 
Eudget $300,000 per year, including water plant, electricity 
generating plant, salaries, etc. 
comments -~eclared a ~atiohal Park in 1957, Parque Macional 
Tikal is controlled not by INAFOR's Department of National Parka 
and Wildlife, but by the Institute of Archaeology and Bi6tory. 
This situation results from the fact that the original impetus 
for protecting the area was the location there of the ruins of 
the Classic Maya city known today as Tikal-one of the New 
World's most important archaeological aites. At the rame time, 
however, the park protects a large rection of the PetBn's 
tropical rainforest and the animals which inhabit it. Between 
20 and 25 percent of the park contains logwood swamp forert; 
most of the rest is dominated by ram6n, zapote, and mahogany, 
though a zone of pine (Pinus - caribaea) appkars in the park'6 
eastern reqion. 

The park's abundant wildlife includes at least 280 species 
of birds, most notably tinamous, curassows, guanc, parrots, 
hummingbirds, trogons, honeycreepers, and tanagers. Wunmals 
include howler monkeys, npider monkey#, coatimundir, 
white-tailed deer, brockst deer, agoutie, grey fox, anteaters, 
peccary, weasels, armadillos, tayras, opporwrs, jaguars, 
margays, ocelots, jagunrundia, pumas, ringtriled cats, pacas, 
kinkajous, griaons, and tapirs. The park also support6 64 
species of reptiles and amphibians, including 3 turtler, 1 
crocodile, 20 lizards, and 27 snakes. 



2. Name of Protected Area Laguna del Tigre (Proposed National 
~ a r k ~ / ~ i o t o ~ o  RXo ~scondido (exietinq) 
~anabement kateqory ~resentiy a biofopor proposed as national 
park. Durinu September, 1987, CECON took porression of the 
biotopo RLo 6scoidido (45 , 900 -has) , which lies within the area 
that will be called the Laguna del Tigre National Park if 
authorized by the Guatemalan Congress. 
Bioseosraphic Province Neotropical, Central American rubregion, 
Cammche ~rovince 
~ e s k l  ~ro5ection part is Biotopo of CECON; rest is propored for 
protection as part of RAMSAR wetlands agreement (1988) and in 
Lev de Areas ~roteuidas (1988) 

- 

 age Established 6iotop6-1987 
Geoqraphical Location northwestern extreme of P e t h  
Altitude 50 - 00 meters 
Area as existing biotopo: 44,500 hectarer; as propoaed 
z o n a l  park: 461.140 hectares 
Land ~enuke national land; biotopo part: under control of 
CECON-USAC 
Physical Features Yucatan platform, tropical lakes, RZo 
Escondido, RSo San Pedro tiartir. 

Subtropical humid forest (hot); broadleaved tropical 
natural savannah. 

Noteworthy f una tapir, jaguar, puma, PetLn turkey, jabiru 
stork, harpy eagle, solitary eagle, Cocodrilur mortleti 
crocodile, C. acutus crocodile, macaw, deer 
Disturbances a w i c i e n c i e s  Poaching of wildlife by Mexican 
hunters; oil exploration drilling and roads, oil contamination 
Scientific research geological uurveys by Texaco, Baric 
Resources oil companies 
Special scientif ik facilities guard house on RSo San. Pedro 
Martir being constructed fall, 1988 
Principle reference material 

1. Mapa Forestal, 1:250,000, Dept.. del Peth, 1968, - - 
FAO-FYDEP 

2. Mapa de lo6 Suelos del PetLn, Relacionado8 con au Uro y 
Potencialidades, l:500,000, 1965, FAO-PYDEP 

3. Mapa sobre la8 Condicioner FSsico-Hecbnicar de lo8 
Suelos del PetCn, para Con8truccidn de Caxninoa, lsS00,000, 1965, 
FAO-FYDEP 

4. Mapa Preliminar del Uro de Tiersae del Petan, S o g h  106 
Estudios del Proyecko de Evaluacidn Porertal, 1t500~006~ 
1963-1968, FAO-FYDEP 

5 Mapa be la Cobertura Vegetal de Guatonula, 1:500,000, 
1982, INAFOR-IGM 

6. Hapa de Zonas Be Vida dt Guatemala, Roldridge, 
1 t 600,000 , 1983 

7. Mapa HipromCtrico de Guatemalr, lt500,000, 1979, IGH 
8. air photos, approx. 1:50,000, February, 1987, IGn. 

Staff 6 biotopo guards; ae national park would have 2 directorr 
=minimum 25 guards 
Budget currently S57,000/yr (as park: US$200,000/yrI 



I 

Comments An area rich in tropical forest, wetlands (swamps, 
rivers, and lakes), and natural savannahs, the Laguna Be1 Tigre 
area may be the most biologically diverse region in Guatemala. 



3. Name of Protected Area Biotopo San Miguel/La Palotada; 
proposed as Parsue Nacional El Zotz 
kniqernent catesory currently a biotopo; proposed as nation. 1 
park 
biogeoqraphic Province Neotropical , Central Jherican subregion, 
Campeche province 
~ e q a l  protection part is biotopo of CECON, under agreement with 
FYDEP; rest is proposed for protection as part of Ley de Areas 
Protegidas (1988) - 

- - - 

Date Established 1987 
Geoqraphical Location Dept. of Peth, an amplification of Tikal 
National Park and shares western border of that park - 
Altitude 250-325 m 
Area 35,000 hectares as biotopo; would be 49,300 hectares as 
z o n a l  park 
Land ~enure national and CECON-USAC 
Physical Features Cintur6n Lacand6n 
Ve etation sub-tropical humid forest (hot); broadleaved 
-orest 

breasted falcon t ~ o c o d ~ i l u s ~  

cuts diagonally through the biotopo, some clearing by colonirt8. - - - - 
Special Hcientif ic facilities none 
Principle reference material 

1. Mapa Forestal, 1:230,000, Dept. del Petgn, 1968, 
FAO-FYDEP 

2. Mapa de 10s Suelos del Peten, Relacionador con au U8o y 
Potencialidades, 1:500,000, 1965, FAO-FYDEP 

3. Maps sobre la8 Condiciones FSsico-Mec6nica8 de 10s 
Suelos del Petgn, para Construcci6n de Caminos, 1:500,000, 1965, 
FAO-FYDEP 

4 .  Naps Preliminar del Uso de Tierras del Petin, Segk .lo8 
Estudios del Proyecto de Evaluacidn Forestal, 1:500,000, 
1963-1968, FAO-FYDEP 

5. Nap8 de la Cobertura Vsgetal de Guatemala, 1 tSOO,OOO, 
1982, INAFOR-IGM 

6. Hapa de Zonas de Vida de Guatemalar Holdridge, 
1:60G,000, 1983 

7. Mapa Hipsom6trico de Guatemala, 1:500,000, 1979, IGM 
8. air photos, approx. l:50,000, February, 1987, IGH. 

Staff 6 CECON guards! proposed 2 director8 and 25 guardr 
for biotopo USS5,OOO; ar national park ust~7,500/yr 

&adminiatration has protection by archaeological guard. in 
ritcs of el Zotz', guards within CECON'S biotopo. 
Conrmentr especially important a8 extmnrion of Tikal ~ational 
Park, almost doubling its size. Includes archrealogical r i t e  of 
El Zotz. Excellent for tourism and archaeologicrl tarearch. 



4. Name of Protected Area Nakun/Yaxj&/Yaloch 
\ tlanagement Cateqoq proposed national park t Bioqeoyraphic Province Neotropical, Central American mbregion, 

Campeche province , Leqal Protection pending; archeological sites protected by law 
Date ~stablished pending 
Geoqravhical Location Petbn, northeast of Tikal 
Altitude 
Area proposed 97,460 hectares 

Tenure national 
Physical Features Cinturh Lacand6n and Yucatan platform 
Ve etation humid sub-tropical forest (hot), broad-leaf 

fauna tapir, jaguar, jrvali, OetCn turkey, currarow, 
d i m a m .  

and Maranjo 
- ~ x - 7 -  - -  tific facilities 

and cedar 

2 guard camps at sites of Nakum 

principle- reference material 
1. Mapa Forestal, 1:250,000', Dept. del Petdn, 1968, FAO-PYDEP 

2. Mapa de 10s Suelos del Petsn, Relacionados con su Uso y 
~otencialidbdes, 1:500,000, 1965, FAO-FYDEP 

3. Mapa sobre la6 Condiciones FZsico-Mecl!nicas de lo6 
Suelos del Peten, para Construcci6n de Caminos, 1:500,000, 1965, 
FAO-FYDEP 

I 4. Mapa Preliminar Be1 Uso de Tierras del Paten, Segb lo8 
Estudios del Proyecto de Evaluaci6n Forestal, l:SOO,OOO~ 
1963-1968, FAO-FYDEP 

5.  Mapa de la Cobertura Vegetal de Guatemala, ltS00,000, , 
1982, INAFOR-IGM 

6. Mapa de Zonas de Vida be Guatemala, Holdridge, 
1:600,000, 1983 

7.  M a ~ a  Hi~sombtrico de Guatemala, 1:500,000, 1979, IGM 
8. aii phoios, approx. l:S0,000, February, 1987, IOH. 

Staff proposed 1 director and 30 guards 
-t proposed US$1SOt003/yr 
&tts Zncludes three important archaeological sites--Nakum, 
.-kid Yaloch. 



5. Name of P ro t ec t ed  Area Uaxac tun /Cane l i t a  
Wanauement Category proposed mult iple-use-reserve and/or  
e x t r a c t i v e  renerve  
Bioqeoaraphic Province Neotropica l ,  Cen t r a l  American mukegion,  
Campeche province 
~ e s a l  ~ r o i e c t i o n  
Date ~ s t a b l i s i a  
Geograph.ica1 Location Peten 
h l t i t u d e  
Area 47 - 8,802 h e c t a r e s  
Land Tenure n a t i o n a l  
Phys ica l  Fea tu res  
V e  e t a t i o n  humid nub-tropical 9-k- Notewort f muna t a p i r ,  jagua + so i t a r y  eag l e ,  Peten turkey,  

' o reo t  
java 

locodi 

d - l ea f  
harpy a a g l e  , 

e b a n c s s  and d e f i c i e n c i e s  ove rexp lo i t a t i on  of  f o r e r t  f o r  
mahogany, cedar ,  palms, and a l l r p i c e  
S c i e n t i f i c  r e sea rch  
Spec i a l  s c i e n t i f i c  f a c i l i t i e s  t h r e e  a i r r t r i p s  
P r i n c i p l e  r e f e r ence  m a t e r i a l  
1. Mapa F o r e s t a l ,  1:250,00d, Dept. d e l  Petgn, 1968, FAO-FYDEP 

2. Mapa de 10s Suelos d e l  Petsn ,  Relacionador con r u  Uro y 
Potenc ia l idades ,  l:500,000, 1965, FAO-FYDEP 

3 .  Mapa mobre l a s  Condiciones F h i c o - H e c h i c a s  de lor 
Suelos del PetCn, para Conrtrucci6n d e  Caminor, 1:500,000, 1965, 
FAO-FYDEP 

4 .  Mapa Prelimimar d e l  Uro de  T i e r r a s  d e l  P a t h ,  6egb  10s 
Es tqd ios  d e l  Proyecto de Evaluaci6n P o r s r t a l ,  lrS00,000, 
1963-1968, FAO-FYDEP 

5. Mapa de  l a  Cobcztura Vegetal  d e  Cuetern la ,  1 t 500,000, 
1982, INAFOR-IGM 

6. Mapa de  Zonas de  Vida de Guatemala, Holdridge, 
1:600,000, 1983 

7. Mapa Hipaom6trico d e  Guat.mrl8, 1:500,000, 1979, IGM 
8. a i r  photos ,  approx. l tS0,000,  February, 1987, IGM. 

S t a f f  c u r r e n t l y  has  guards i n  major a rchaeo log ica l  r i tes ;  - 
proposed 2 d i r e c t o r s  and 25 guards.  
Budset propomed US$ZSO,OO/yr 
Comen t r  Inc ludes  va luab le  renewable natural resourcer of  
Chamadorea palms, c h i c l e ,  allspice; inc ludaa  major 
a rchaeo log ica l  sites of  UaxactQn, E l  Delirio, San Bartolo.  ' 



, 6. Name of Protected Area RZo Azul/Doe Lagunas Biotopo 
i Management Category part is currently CECON-USAC biotopo; - 

pro~osed as frontier national park 
bioqeographic Province ~eotropical , Central American subregion , 
Campeche province 
~ e g i l  protection CECON-FYDEP for biotopo 
Date ~stablished 1987 
Geographical Location Peten, northeast corner 
Altitude 
Area 44,500 hectares.1 proposed expansion to 73,000 hectares - 
Land Tenure national 
Physical Features RZo Azul river 
Ve etation humid sub-tropical forest (hot) t broad-leaf % Notewort fauna jaguar, tapir, javali, rpider monkeyc hawler 
e t - r k e y ,  solitary eagle 

m b a n c a s ,  and deficiencie* poaching of mahogany and cedar by 
Elexacan logging operations; allegal excavation of Mayan ruins 
Scientific research archaeological 
Special scientific facilities one air~trip; guards at cites or 
RSo Azul, protection in biotopo by CECON guards 
Principle reference material 
1. Mapa Forestal, l:250,000, Dept. del Petgn, 1968, FAO-FYDEP 

2 .  Mapa de 10s Suelos del Peten, Relacionador con su Uso y 
Potencialidades, 1:500,000, 1 9 6 5 ,  FAO-FYDEP 

3. Mapa sobre la6 Condiciones Fhico-Meclinicas de 1.08 
Suelos del Petgn, para Construcci6n de Caminos, 1:500,000, 1965, 
FAO-FYDEP 

4 .  Mapa Prelirninar Be1 Uso Be Tierras Be1 Petan, SegPn 10s 
Estudios del Proyecto de Evaluaci6n Forestal, l:500,000, 
1963-1968, FAO-FYDEP 

5. Mapa de la Cobertura Vegetal de Guatemala, 1:500,000, 
1982, INAFOR-IGM 

6. Mapa de Zonas de Vida de Guatemala, Holdtidge, 
1:600,00Q, 1983 

7. Maps Hipsom6trico de Guatemala, 1:500,000, 1 9 W V  IGM 
1 

8. air photos, approx. 1:50,000, February, 1987, ICiM. 
Staff proposed 2 directors and 25 guards - 
Budget proposcd USS300,000/yr 
Comments Would be rite of archaeological and natural hirtory 
research rtation propored as part of Ruta Maya dwelopmeat. 
Include8 a~chaeojlogical sites of RSo Azul and Mirador. 



Biocitmaranhic Province 

Date Eetablirhad 
~5ograpW.cal Eocction .a8 
Verapaz, EL Progreeo, A l t a  

te rn  Oua 
Vsrrpaz 

var iouc 

~ l t i k u d e  
Area 91,631.25 hectares 

Tenure mainly pr ivate  
Phyeicsl, Features high mountain6 
~e eta t ion  humid subtropical forert (hat) , vary humid temperate h. ower montane fores t  

Q u e t z a l e ~ ,  hornad guan, t a p i r ,  howler monkey 

def idenc iee  maasive deforarttation for 
c x ,  logging 

Scien t i f i c  research 
Special scien c f a c i l i t i e s  
;r;n;t;le ref::ke r n a G 3 X -  maps of r n ~ t i r u t o  Geogr&fico 

Staff proponed 1 di rec tor  and 25 guards 
e t  proposed US$25,000/yx -- 
Comments Defensore~ d e  l a  N ~ t u r a h z a  and Univeraidad d e l  Valle 
are act ive i n  promoting conservation of the Sierra de la8 Minae. 



8. Name of Protected Area Biotopo Universitario para la 
Conservaci6n del Quetzal ''~t~rio Dary RiveraW 
Elanasement ~ ~ t e q o r y  Biotope with o k i t e  protection 
~Bfogeographic Province Neotropical region, Central American 
subresion 
~eqcl-~rotection Long-term lease between CECON and Municipality 
of SalamtJ 
Date E~tablished 1976 
Geographical Location near Purulh6, Baja Verapaz 
Altitude 1,600 to 1,940 meters above rea level 
Area legally 1,153 hectares; expanded to 2,300 hectares by 
=inins private land6 
~ a k d  ~enGrZ? uninhabited, except for guards 
Physical Features mountains with cloud forest 
Ve etation life zone = very humid subtropical forest (cold), 
better nown as upper montane rainforest or cloud forest + 
Noteworthy fauna - ~uetzal 
Special scientiTic facilities research cabin, visitor8 ' center, 
water supplies, nature trails, camping npots 
Principle reference material Ponciano 19001 CECON 1903; van den 
Brule 1982 
Staff 1 master guide, 5 guards, 10 workers - 
Comments The Biotopo Mario Dary Rivera protects a rmall mection 
of the cloud forest habitat of the rate Guatemalan Quetzal 
(Pharonachrus mocinno) , the Guatemalan national bird and rymbol 
02 Guatemalan independence. The long-term goals of the biotopo 
are (1) to conserve the Quetzal, (2) to convert the bird from a 
civic symbol to a symbol of life and, by 80 doing, to achieve 
the peqbetual survival and conservation of the  quetzal'^ 
habitat, and (3) to help create a national ecological 
consciousness. 

The Biotopo Mario Dary was created, and ir maintained, by , 

the Centro de Estudios Conservacioniatas (CECON). The rererve 
was brought into being in 1976 with the aid of the Arociaci6n 
Guatemalteca de Historia Natural, through a lease/donatian 
agreement between the Municipality of Galama and the Univerridad 
de San Carlos, represented by CECON. Officially, the Biotopo 
Mario Dary covers a surface area of 1,153 hectare8 (11,53 kn2) 
in a life zone classified under the Boldridge ryrtm as Very 
Humid Subtropical Forest (cold) [Borque Muy Il-do Subtropical 
(frSo)], but better known am montane rainforart or cloud forort, 
In addition, the rererve ha6 M e n  unofficially extended to 2,300 
hectares (23 km2) through the purchare o f  adjoining forort 
parcels by the late Lic, Mario Dary Rivera, fonacrrly Guatunala'r 
foremost conrervationirt and the man for whom the biotope ir 
named. 

Bromeliadr, moraes, and ferns are abundant in a ratting of 
oaks, wild avocados, tiweet gumr, figs, and white pinor. In 
rddition to the Quetzal, the reaerve ir home to the emerald 
toucanet, black chachalaca (Mack a uil), barred parakoet, 
acaled antpitta, white-throated woo %L partridge, howler monkey, 
white-tailed deer, Brocket deer, kinkajou, and numerour - - 
mphibians and reytiles, inclu8ing rare green B0t10p8 (8. 
aurifer) . 



9. Name of Protected Area Sierra Be1 Lacand6n 
Management Cateqory proposed national park 
Bioqeographic Province 
Legal Protection 
Date ~stablished 
Geoqraphical Location western Pet&n 
hltitude 
Area proposed 280,180 hectares 

Tenure national, some agricultural cooperatives 
Physical ~ehtures RSo Uaumacinta, Sierra del Lacanden mountains 
Ve etation humid sub-tropical forest (hot), broad-leaf 

fauna macaw (Ara macao) , jaguar, puna, tapir, harpy 
m g x a r d ,  jabm~m Petdn turkey, crocodile., 
caiman 
Zoninq 
Disturbances and deficiencies i llegal coloniza 
exploration, J ogging 

airstrips 

25 guards 

(1988) inacces 
and Guatemalan 

.tion, oil 

sible due to 
anned forces. 

Biologically unexplored-and unknown, but potenti ally one of the 
biologically riches areas of Guatemala. 



atected L Area Paxque Nacional LachuQ 
national park with no on-mite management 

3egally protected by DIGEBOB 
;i 1976 
btion surrounding Lake Lachub, northwestern 
bent of Alta Verapaz 
t t ers  above oea level 
dares 
dand rainforest 
a full range of tropical rainforeet and aquatic 

m e  material Ponciano 19826 and DIGEBOS Plan Be 

rNacional Lachug was created by the Instituto ' 

msformaci6n Agraria (INTA) in 1976 as part of the 
the Pranja Transversal del Norte. INTA has 
cta by declaring it o f f  limits to colonization. 
B of a dquare, 10 km on each ride, murrounding 
!he center. 
rlittle altered by human activities and, thus, 
r diversity of lowland rainforest mpecies, 
v t y  of water birds, two species of crocodiles, 
cr, three species of large Catst and monkeys. 
ais still forested, though parts have been 
at. Road construction and colonization menace 
r the  park. Oil exploration could prove to be a 
h u e ,  although legal protection from INTA m y  
mt such a problem. 



11. Name of Protected Area Manchbn/Ocosito 
tlanagement Category Biotopo 
Bioqeoqraphic Province 
Legal Protection CECON 
Date Established 
Geoqraphical Location San Marcos and Retalhuleu 
bltitude 
Area 24,525 hectares - 
Land Tenure mainly private, some national Xands 
Physical Features coastal plain 
Veqetation dry sub-tropical forest and humid sub-tropical 
forest (hot) , mangroves 
Noteworth fauna aquatic birds 
Zon nq +- 
Dasturbances and deficiencies overexploitation of mangroves and 
overfishing, cattle ranching - 
~cientif ic-research 
Special scientific facilities highways 
Principle reference material 
1. Napa de la cclhrtura vegetal Be Guatemala, 1982, ZNAFOR-IGM 
2. ~ a p a  de Zonas de Vida de Guatemala, 1983, 
3. Ma~a Hi~som6trico Be Guatemala, 1979, IGM 
Staff - 1 
Budset proposed 
Comments 

director 
US$75,000 



lrotected Area - Cerro San Gil 
ecological reserve 

7 

province 
C 
id 
zetion Izabal, near Puerto Barrios 

3 hectares . it percent private, 50 percent national 
ues MontaAas del Hico 
L 

q humid tropical forest 
ma tapir, howler monkey, epider monkey, ocelote 
C 

md deficiencies massive deforestation for 
attle , logging 
rarch 
K f  acf lities 
asnce material 
lcobertura vegetal de Guatemala, 1982, INAFOR-IGM 
mas de Vida Be Guatemala, 1983, 
rltrico de Guatemala, 1979, IGM 
Id 1 director, 20 guards 
rd US$50,000/yr 
sSan G i l  is threatened by ongoing agricultural 



13. Name of Protected Area Parque Nacional Atitl&n/other 
volcanos 
Management Category National Park with on-site management by 
INAFOR 
Leqal Protection legally protected National Park 
Bate ~stablished' 1955 
Geographical Location Departiient of Soh016 
Area 3,250 hectares 

Tenure rurrounding area heavily populated by Maya Ind 
Physical Features large highland lake rurrounded by volcan 
Ve etation both broad-leaved and coniferous trees 

fauna Resplendent Quetzal, Borned Guan, Giant 
Pied-Bill Grebe 

fans 
'06 

Disturbances and deficiencies lower reacheta for volcanos under 
cultivation by local populathn 
Scientific research considerable research on Giant Pied-Bill 
Grebe -- -- - 
Special scientific facilities INAFOR maintains research station 
with li-iing quarters 
Princi a1 reference material Cazali y Prado Plan Maestro 
d g r m a n e n t  workers and guards ; studun tsrr-e - 
Comments Declared a National Park in 1955,sParque Nacional Lago 
Atitlh is a large, mile-high lake surrounded by volcanos in 
Guatemala's mountainous region. The setting is conridered by 
many world travelers to be one of the most beautiful places on 
earth. -Lake Atitldn is one of the most visited sites in 
Guatemala. Parque National Lago AtitSbn consirts of the 
watershed of the lake, and the sides of the adjacent volcanoes, 
Atitlhi and San Pedro Tolimh. [The lake itrelf is 
approximately 130 h2.1 The forests on the upper reacher of 
these volcanoes rupport numerous specie8 of wildlife, including 
the Quetzal and Horned Guan (Pavo de Cacho, Pavent Oreo harir 
derbianus). The lake is the only known habitat of &-- 
flightless Giant Pied-Billed Grebe, known in Guatemla 88 the 
Zanbullidor or (Podylimbus qiqa~). All three of there bird 
species are -endangered. 

The upper reaches of all volcanos in Guatemala were 
declared protected areas in 1956, from their crater8 to a 
gradient of 30 degrees. As a teault, timber exploitation and 
clearing for agriculture are prohibited on this portion of 
Atitlh and all other volcanos in the nation. 



~tected Area Bisis Caba 
;& proposed national park 
mince . . 
1 , 
ition - Quich6, north of town of Chajul 

hectares 
ions 1 
w mountains 
:humid montane tropical  foreot 

puma, king buzzard, deer, ocelote  

t deficiencies c i v i l  c o n f l i c t  zone 
uch 
fic f a c i l i t i e s  three a i r s tr ips  
me material 
~btrtura vegetal be Guatemala, 1902,  INAFOR-IGM 
u de VSda de Guatemala, 1983, 
krico de Guatemala, 1979, IGM 
one director and 15 guards 
iUSS300, OOOJyr 



15. Name of Protected Area Cuchunatanes 
Manasement Catesory proposed multiple-use-reserve 
Bioseographic Province 
Legal Protection 
Date ~atablished 
Geographical Location Huehuetenango 
Ztitude 
Area 346,375 hectares 
Lana Tenure national and private 
Physical Features Cuchumatanee Mountains 
Vesetation very humid montane tropoical forest, pine and 
cypress 
~oteworth fauna crows, deer, coyote6 
d a m n e e s  and def iciencic. overgrazing by ~ h e e p ,  
deforestation for fuelwood and construction materials 



rctcd Area Yoinab j 6 j 
proposed b io log i ca l  reserve 

sion Ruehue tenango - 
dares 
ona 1 
! 
hrunid sub-tropical forest ( h o t ) ,  broad-leaf 
jaguar, puma, deer, king buzzard 

def i c i snc i e s  
.L 

r f a c i l i t i e s  
re material 
director, 25 

lS$2S ,000/yr 

eome ~ubsistence farms 

guards 



17 a. Name of Protected Area Parque - .  Nncional RZo Dulce 
Manaqement Categor National Park with on-site management 
Legal Protection fe9ally ptatcctsd by DIGEBOS; declared a 
~ational Park in Acuerdo Ministerial of 1955 
Date Established Declared May 26, 1955; limits established by 
Acuerdo Ministerial August 23, 1968 
Geographical Location -~epartment of Izabal, southeastern 
Guatemala 
Altitude sea level to 1,267 meters above sea level 
Area 9,610 hectares 
Noteworthy fauna only site in Guatemala for manatee 
Comments Created in 1955 by President Castillo Amas,  Parque 
Nacional RSo Dulce consists of the watershed of RSo Dulce from 
its mouth ln the Atlantic Ocean, including the Golfete and the 
Watershed of Lake Izabal. until the Ruins of the Castle of San 
Felipe, Department of ~zabal. In 1968, its size was established 
as including the river itself and a ctrip one kilometer back 
from each shore, following the river for its full 39 kilometers. 
The park is frequently sited as one of the few national parks in 
Guatemala which meets international criteria for this 
designation. 

The area is notable! for its mix of aquatic and terrestrial 
tropical vegetation, a mix that includes tropical cedar and 
mahogany as well as periodically inundated plant upecies. 
Wildlife includes typical lowland rainforest species, as well as 
the manatee (~richechus manatus) . 

Land tenure in the park is complicated by some enctoachment 
by local farmers, but DIGEBOS has adopted these rettlements as 
areas of intensive use within a multiple use system. 

A two volume master plan for RSo-Dulce (Ponciano 1981) 
provides full details on park boundaries, vegetation, wildlife, 
land tenure, and other topics. 

PAP.T OF BIWTOPO CBQCON MACHACAS FALLS WITIIIN RIO DULCE NATIONAL 
PARK; DISCUSSION OF CHOCON PACIIACAS FOLLOWS AS (17b). 



,protected Area Biotopo para la Conservaci6n del 
~achacas" -. - 

teqory Biotope with intermittant on-site 

.Province Neotropical region, Central American 
-ic province 
12 Partially overlaps with legally protected J Rlo Dulce; eupported by Acuerdo de INGUAT Number 
9 
bed 1 9 8 1  - 
location Department of Izabal, mortheastorn 
m a r g i n  of El Golfete, between Castillo de 
!Lars and the town of Living~ton 
o 250 meters above sea level 
rctares, of which 1,500 hectares lie inside Parque 
Dulce 
drmall communities of RekchS Maya inside limits 
y e s  system of rivers, lake#, canals, with flat, 
G t e d  land with a few amall mountains 
patic vegetation, including mangrove8 and SWmpSr 
ttions: humid and very humid tropical and 
Srest on uplands, including asrociatisns found no 
: Gua tema 1 a 
2 manatees, though not abundant; other large 
rdue to hunting--jaguar, howler monkey, and deer 
dr many birds, including macaw, parrots, 126 
lor reptiles and amphibians 
%rent zones, including administrative, intensive 
aposed nature trails, absolute conservation 
sit), and controlled uee (ree .CECON-INGUAT 1981b 

$d deficiencies vegetation mostly intact derpite 
!to El Peten, oil pipeline, and bridge over RSa 
sounding areas being rapidly dtforeated 
%arch ongoing by CECON 
f a c i l i t i e s  workers' house, vi8itoru8 center 
aion, one nature trail (land) , one nature trail 
aence material CECON-INGUAT 1981b 
3 guardp, 5 workerr; Projected: 1 director, 1 
hardst 8 worker8 
g: 8alarics and $3,000.00 ongoing work; Prcrjmcted: 
= w y  
&tad to the conrervation of the manatee and 
eltat, the ~iotopo choc6n-Mashacan exirtr today a8 
acambined effort8 of CECON, INGUAT, INTA, and 
Q Similarly, the biotope illurtrater the 
Wure of Gust-lan wildland8 . The principle 

3 u e  L Itzabal, then the RSo Dulce, and thu8 
*ope Choc6n-~lchacau, ir the RZO ~olochic , which 
f h t a i n s  that constitute the Biotopc 
' h 4  la Conmervacibn del Quetzal 'Mario Dary 



18. Name of Protected Area Pxoposed - .  

Manaaement Catiiqory proposed biotope 
Biogeoqraphic Province Neotropical, C 

Biotop 

:entral 

lo Monterrico 

American mukeg ion 
tion government act 

- 

and Elonterrico, aln 
Pacific coaet, near t owns of Pkpaturr 

z t  due south of Guatemala City, ~epartment 
of Santa Rosa 
Altitude sea level 
Area approximately 6,000 hectares - 
Land Tenure probl.ematic--many nearby fishing communities use 
the area as source for fish, fuelwood, and construction 
materials 
Physical Features beach, estuary features 
Ve etation refiangrove, associated estuary vegetation, dry 
Z i b G i E a l  forest 
~oteworthy fauna variety of f ish, other estuary wildlife, two 
marine turtles ,-rich bird life 
oninq defined by Plan Maestro, viz. - 

Disturbances and hef iciencies see Land Tenure above 
Scientific research presently used a6 'fish culture! site by 
CECON, CEMA 
principle reference material Plan de Manejo by Juan Carlos 
Godov, 1981, CECOM 
~ o m & t s   he Biotopo Monterrico lies almost due south of 
Guatemala City on the shore of the nation's routhern coastal 
plain. When finalized and delimited, this conservation unit 
will protect approximately 60 h 2  of the region's rich estuary 
flora and fauna, including red mangrove (Rhizo hora hrrrisonij, 
R. mangle), part of Guatemala's estimated - 
mangrove forest. 

coastal 

Many local communities continue to utilize the area as a 
fishing zone. Additionally, local families fell the arsa'r 
mangroves for use as fuelwood and construction materiale. 



ntected Area Pmque Intermacional Tr i f in io ,  par t  
T~ioephere Rescaxve La Fra ternidad 

International Park  
Z n c e  Neotro'pical , Central American mbregion 
a legal protection as International, Park by 

d 1987 
btion a t  juncture of Guatemala, Hondura~, E l  

rctares, of which 4 5  a is  i n  Guatonmla, 40 8 in 
1 9  i n  E l  Salvador. Par t  i n  protected forest .  
1s mounta inou46 region 
hnternacional Trif  in io  conlrtitutes the  
:on of Internat ional  Bioaphcre Reserve La . 
%en Guatemala, E l  Salvador, and Honduras and 
bee three nations come together. The project  
forest area,  surrounded by an area pxopo8ed fo r  
:rtion. Outside these zones is a multj.ple-use 
xand  soc ia l  development projects  designed t o  
conditions for  the 572,000 Guatemalans, 
!Hondurans who l i v e  there (57 8 Guatemalan, 19 I 
Bonduran). More than 60 I of these families 
poverty; two-thirds are  agr icul tura l io ta .  
ae than 20 % of the  t o t a l  area. The 
ck has not been delineated on the  ground, but 
nernational agreements were signed during 
The section of the  proposed park which lies i n  

WI as Monte Cr i l t o ,  conet i tutes  one of  the only 
:td areas i n  t h a t  nation. Neither Guatamala nor 
Sun protection of t h e i r  section of the park. 



20.  Narna o f  P'otactsd Area  Elontrhan May&@ 
Managam~nt Cdltaqo~y. proposed frontier n#t ional  - -- 

oqraphic Provinoe 

Ares U6c9,?12 " 5  hsctslree -.- 
Lk-ria Fsnura nationax 
I p h y ~ ~ a t u r s s  Maya Mountaine 
Vegetation very *humid oub-tropical 

fauna jaguar, puma, ocdl 

and dcficiencicp 

forest (hot  
#lot@ , margay 



urd de f i c ienc ies  
search 
',ificf a c i l i t i e s  
irence material 
rd 1 director,  5 

agriculture 

guards 

protected Area RZo Polochic 
proposed b io log i ca l  reoerve :price 

ion 
g 
tocation Lago Izabal 

hectares 
private and nntinoal . 
mres Motagua depression 
try humid sub-tropical f o r e s t  
ona - crocodile  and aquatic birds  



Yrr-.. . .rc,r.r.-rrua--..4.-rr'r-w*uurLlrYLlu.rd .... Us- 
---- 

1 4 9  

, Pun 
ical 

-- -- -- ---------- 
Geoqraphical Location Izabal, on Atlanti 
Altitude 
Area 38,406.25 hectares 
Land ~enure national and privat 
Physical Features coastal zone 
Ve etation very humid tropical k~ fauna manatee, tapir 

:e 

fore6 
I, mar 

t 
i n e  turtles, mpider monkey, 

DITEPESCA Marine Turtle 
Preliminary Plan de Mane 

I guards 

project 
je, CECON 



!protected Area Sipacate National Park 

fEL! 

hectares 
national, but a t  l e a s t  50 percent' occupied by 

~tures 
F u b - t r o p i c a l  fores t ,  mangroves 

1 and def ic ienc ies  human cornunities , marshre 
: f inca s 
%search 
E f  a c i l i t i e s  
rference material 

gropriate Po? tourism, reaearch, f imhing potent ial  



24. Name of Protected Area Biotopo Cerro Cahul 
Manaqement Cateqory Biotope with on-site protection and 
management 
~ioqeagraphic Province Neotropical, Central American subregion, 
Campeche province 
~ e g a l  protection Agreement between CECON, IMGUAT, FYDEP 
Date Established 1981 
Geographical Location Northeaetern shore of Lake Petdn Itzb, 
Department of the Peth: 17" latitude north and 8g013 '  latitude 
west. 
Altitude 110 meters to 360 metews above rea level 
Area 650 hectares 
Lana Tenure national land, uninhabited 
Physical Features lake shore, mountains; Cerro CahuS at 248 
meters 
Veqetation humid subtropical forest (hot); life zone - humid 
tropical and humid subtropical (hot) 
Noteworthy fauna crocodiles, deer, howler monkeys, tapir, 
pacas, small cats ,  bats 
Zoninq intangible zone: natural vegetation, little alteration, 
700 hectares; extensive use zone: with severe human 
alternation, small section on southern edge; location of nature 
trails: intensive use zone: relatively altered by human 
activities, cultivated by local people, orientation area will be 
located here; recuperation zone: severely affected by human 
activities, three small areas; special use zone: altered zone, 
to be used as site of administration structures; buffer zone: 
thin strip 20 meters wide surrounding entire biotope (fox 
details, see CECON-INGUAT 1981a:68). 
~isturbances and deficiencies same accidental burning from 
nearby agricultural fires 
scientific research flora and fauna surveys only; no complete 
studies - - - - - - - 
Special scientific facilities Administration house (palm-roof 
structure) 
Principle reference material CECON-INGUAT 1981a 
Staff 3 part time guards and workers; part time &dminiatrator 
in Guatemala City - 
Budget Actual: salaries and $4,000.00 for infrartructure; 
Local administration 3 local men work a6 guard8 
Comments The Biotopo Cerro Cahul protects a mixad zone of 
natural, cleared, and regrowing lowland tropical rainforeat on 
the northeastern rhore of ~ake-petin IttS, ~apartnrent of the 
PetCn, Guatemala. It receiver 80 foreign viritorr por yaer; 
focus is on local population8 (Florea, Smta Elan., 8an benito) 
rather than on international tourimn. 

The area is inhabited or visited by an artbated 300 
rpecies of birds, 40 rpecier of mumalr; 20 mpociea of reptiler 
and amphibians, and innumerable inmectm. Approximately 20 
species of fish mwim in the adjoining Lake P a t h  Xtzb. Huch of 
the vegetation remains unaltered, especially on the hillaides. 
Though the biotope'e large cedar8 and mahogmias have been 
extracted by loggers, small specimens of there rpaciam remain 
and will be allowed to reseed the area. 



3otected Area Sierra de Santa Cruz 
proposed national  park 

province -- 
7 

:on 
C 

r d  
C aciltion Izabal 
c- 

15 hectares 
~lltional and private 
1!0 8 
m 3  s u b t r o p i c a l  f o r e s t  (hot) , 

ma macaw, toucan, puma, oce lo t e ,  margay, spider 
Zonkey 

md def ic ienc ies  deforestat ion by i l l e g a l  



APPENDIX VI 
INDIVIDUALS m~ ORGANI ZATIONS CONTACTED 

Billy T. A1 ui a 
Centro de SaTr Estu os Conservocionistas 
Ave. la Reforma 0-63, Zona 10 
Guatemala 
telef: 310-904 

Madelynn Arana 
~ e f e n s o r e x ~ a  Naturaleza 
7 Ave. y 13 Calle, Zona 9 
Guatemala 
tclef: 325-064 

Bienvenido A- He:rnSndez 
Comisidn Nacional de Adecuaci6n Curricular 
7 Ave. 1-11, Zona 2 
Guatemala 
t.elef: 222-93 9 216-09 

CsrSos Aeturias 
Centro Dniversitario tfel Peten 
Santa Elena, Peten 
telef: 0811-370 

Manuel Basterrechea Diaz 
Centro Agron6rnico Tropical de Investigaci6n y Enrefianza 
Ave. Reforma 8-60, Zona 9 
Guatemala 
telef: 372-358 

Bruno Busto Brol - 
Preridente del Consejo Nacional de Bienertar Social 
Guatemala 

Jorge Cabrera Hidalgo 
c o m i s i ~ o n a l  del Medio Ambiente 
7 Ave. 4-35, Zona 1 
Guatemala 
telef: 532-477 

Julia Cancino8 
~omiri& de Medio Ambiente del ~ongriao de la Rapdblica 

Guatemala 

Juan Jor6 Camtillo 
Herbario Nacional - - - - - . - - 

~nivirridad de San Carl08 de Guatemala 
Guatemala 

Edi 
Aso 
9 C 
Gus 

JOB 
Aco 
Gua 

Hec 
DIT 
Gua 

Jua 
A80 
7 Av 
Pin 
Gua 
tel 

Enm 
Dir 
DeF 
6 A 
Gur 
tel 

Mar 
DeP 
Un i- 
11 I 

Cur 
tell 

Jon 
Mum 
Edi: 
Gua- 
talc 

And: 



3s F. 
atemaltsca de Historia Natural 
13 
3ora 

ineral de Bosques 
aas Protegidas y Vida Silvestre 
511e, Zona 13 

4 9 ,  

4 2 7  

! 
: de 
: dcl 
579, 

327 

:del ~allc- 
Zons 15 Vista Hermcw3a X I 1  

Biologla 
Valle 
Zona 15 Virta Iiim1108a X X I  



Asociacidn Amigos del Bosque 
9 Calle 2023, Zona 1 
Guatemala 
telef: 834-86 

Ceear Linares 
IICA 
Guatemala 

Luis Ldpez A. 
CARE 
6 Ave. 20-25, Zona 10 
Guatemala 
telef : 373-316 

Rosario de Monzon 
CATIE 
Guatemala 

Roberto Morales Juarez 
~ s o c i a c i ~ n v e s t i g a c i d n  y Esutdios Sociales 
PO  Calle 7-60, Zona 9 
Guatemala 
telef: 310-680 

Jose Guillemo Pacheco 
Marta Pildn de Pacheco 
Asociacidn ~ u a t m a  ProdeZensa del Hedio Ambiente 
20 Calle 19-52, Zopa 10 
Gus temala 
telef: 372-084 

de Guatemala 
10 Ave. 2-32, Zona 14 
Guatemala 
telef: 371-926 

Magall Rcy Rora 
Defensores de la Natutaleza 
Guatemala. 

CONATIE 

Hilda E. Rivera Molina 
~ n r t i t u t o ~ u ~ ~ l t e c o  de Turismo 
7 Ave. 1-17, Zona 4 
Guatemala 
telef: 311-333 a1 37 

Germgn I. Rodri uez 
Comiri6n Nac 7+r ona Permnente de Educaci6n knbiental 



a 
psrtamento de Monumento Prehisp&nicos 



APPENDIX VII 

PROGRAM -ATIONS TO USAID/GUATgULA 
REGARDING B I O m I C A L  DIVERSITY ARD TROPICAL IORE8TS 

This special section of the Biological Diverrity and 
Tropical Forests Assessment is directed to USAID/Guatemala. It 
appears only in the English version of the document. 

The Agency for International Development's environmental 
and natural resource p.olicy, approved in April, 1988, is bared 
on the premise that environmental protection end conremation of 
natural resources are essential to sustained economic an? rocial 
developoment. The policyls central objective is to arrirt 
developing countries in conserving and protecting their 
environment and natural resources and to promote economic growth 
by managing these resources for sustainable yields, The policy 
makes clear that growth in agricultural productivity must occur 
without depleting the natural resources on which it depends. 

As well, the Agency's Agriculture, Rural Development and 
Nutrition (ARDNj progxarn recognizes that maintaining and 
enhancing the natural resource base is critical to the goal of 
expanding the availability and consumption of food and 
increasing the income of the poor. 

Tropical Forests 

Recognizing the unique role and special environmental 
characteristics of tropical forests, AID issued policy and 
program guidance on humid tropical forests (STATE 328482) in 
1984. In this guidance, AID defines tropical forests as, '811 
forests and mhrublande within the geographic tropics and in 
frost-free areas outside the geographic tropicsmn AID'm policy 
reflects broader congressional concern for all tropical forertm, 
giving priority to conserving undisturbed forestr, finding 
sustainable ways to manage natural forest8 in tropical 
countries, and finding alternatives to the conversion of 
tropical forests. 

Concerning tropical foresks, it io AID'S policy to: 
(1) engage in policy dialogues; (2) promote the management of 
existing forests for rustainable yieldr ; (3) provide 
alternatives to forert destruction; (4) conrerve natural 
forests t and (5 )  restore forert rerourcsr. Appropriate projectr 
8hould suppsrt: (1) training and education, and altarnative8 
to destructive fanning practicer; (2) agroforartry on marginal 
lands to provide permanent, ruotainable altetnativer to 
slarh-and-burn agriculture; (3) creation of productive buffer 
zones sursounding protected forertr; end (4) rerearch that will 
expand knowledge on tropical forertr. 

Of equal importance are activities that rupport 
conservation of foreated watersheds, extabliahment of foreat 



:research on natural procsssea, and the de~ignation 
that protect ecosystems representative of certain 

cognizes the importance of maintaining and protecting 
-rapidly eroding biological diveraity and biological 
se. Biological resources are critical to worldwide 
!,public health, economic growth, and rocial 
; However, only by succe~ofully integrating the 
a o f  biodiversity into development project6 will AID 
iticant impact on there rerourcen. AID ham focured 
:the protection of biodiversity by empha~icing 

sreaource inventories and conrervatjisn strategies 
:fy ecosystems or regions worthy of protection; 

age the establishment and maintenance of wildlife 
I, reserves, and parks, and promote anti -poaching 

s the development of buffer zones; 

3 resource management or land ures which protect and 
r extant flora and fauna; 

?in-country training, education, public awatene~s, 
a h a 1  building to premerve habitats and manage wild 
aha1 resources to prevent rpecier lore; and 

Zpolicies and policy dialogue which incrsmes the 
7 '6  national committment and long-tern ability to 
dqical diversity. 

hislat~on during the part few yearc has singlad out 
mats and biological diverrity from other 
alprcblems in order to focua attention on thare 
Prtant am496 of concern. However, in ordar to 
mction of tropical forertr (and coastal acoryrtama) 
!biological dfiverrity , theme iraua8 anrat be 8ddr.rred 
Component8 of AID' c brorder ef fort8 in anvironrwntal 
sutural renourcor manegemcnt, and agriculturrP 
I) 

'111 of the ~peci.1 Foreign Asmimtance A c t  of 1906, 
'9-529, ahends the Foreign A8ri~t8nce Act !?m) , m~ mirrionr to analyze in each Country B@v.lomnt 
b b n t  (CUBS) or other country plmr (1) thm 
Qna~ry in that country to achieve conmarvation and 
amagement of tropical forertr (Section 118) 1 (2) 
'*C~~ary in that country to conserve bi010gic.l 
heion 119) ; and ( 3 )  the ut8nt to which tha 



actions proposed for support by the Mission meet the needs thus 
identified. Information pertaining .to these requirements and 
gulIdance are contained in STATE 037076, STATE 118324, &TATE 
150862, and STATE 032584. 

The AID Administrator has decided that the Agency will 
mairttain its international leadership role in rupporting the 
conservation of biological reaourcee. In FY 1989 and beyond, 
the Bureaus must su ort biological diversity from their 
respective regiona 9%- an bilateral budgets. Activitie8 for FY 89 
may be obligations for new activities, continuatione of current 
activities, or components of already planned or ongoing 
activities, and must clearly meet the FAA Sections 118 and 119 
criteria established by Congress. 

The objectives of AID activities in biological remource 
conservation are to undertake practical, rsoulte-oriented, 
sustainable, on-the-ground activities that: 

(1) Maintain ecosystems processes and species which are 
important for economic development and improving the livelihood 
of people in lesser developed countries (LDCs); 

(2) Incorporate biological resource conservation and management 
into ongoing and new development'projects, particularly large 
scale forestry, agriculture, and rural development projects; 

( 3 )  Increase the committment and ability of host country 
government and non-governmental organizations (MGOs) to conserve 
biodiversity, and educate and train them to support the three 
main elements of the World Conservation Strategy: 

(a )  To maintain essential ecological procerbes and life 
support systems ; 

Qb) To preserve genetic diversity; 

(c) To ensure the sustainable utilization of specfes and 
ecosystems. 

( 4 )  Demonstate the economic benefits of coaoerving biological 
diversity. 

Recornmendations to USAID/Guatemala 
The environmental problem8 of Guatemala are outlined in the 

previous aections of thir asressment. There problems, 
degradation of forent, water, roil, and biological rerourcer, 
are common to most all developing countrier. The intensity of 
stress being placed on Gurtemalals natural reroruce base ir much 
that helping find solutions to ehese environmental problemr is 
one of the major tasks facing USAID/Guatema~a. 



q h t  of theea reoponsibilitiae and the promiring 
its for UGAID/Guatamala to participate in tha 
,on of biological diversity in Guatemala, thr following 
~videe a list of feauibls rhort- m d  long-tam 
?tione for the minrion. 

 immediate) Asmistance Required 

tic Support t o  Protectad. Araar 

rcdiate need exist8 for on-the-(ground logimtic rupport 
nagere and guards to improve their park management, 
sy prot.ection, and enforcement activitier. The 
mala mirrion rhould rerpond to the naeda outlined in 
ment by providing the necerrary fundo for writing 
:plans and purchaoing boots, uniforms, tantr, radior, 
md other indispensible field equipment for park 

lecond, thouqh still short-term rtep in arsirtance, 
mala 8hould- rupport the developnenk of nncerrary park 
:infrastructure. The liat of 25 priority protected 
sded in the assessment identify the area8 that me6t 
!need this kind of rupport. Realistic rupport will 
ilding, nature trails, water rupplier for perronnel 
a, latrines, and basic research facilitie~. 

d to Environmental NGOs 

?term technical arsirtance is needed to organize the 
rlan NGOo identified in thir arrermxnant. Thir would 
~iding infrastrucutre capabilitier, derigning 
#In~ervation rtrategier that are compatible with the 
!of a given NGO, and improving project derign and 
citing capabilities. At prerent, Curtemla ham a 
Wronmental groups that with financial and technical 
lcould more efficiently manage and advance their 
priorities. 

Uhtemala can provide thia arrirtance through two 
hifim8. The f irrt ir through the Mviromwnt 8nd 
bgexnent Project from AIDIMT. rho 08~0nd repraaontm 
amity for AID Mirrionr worldwid., Thir o portunity * by the AzDIsm Bidiverrity projust, whicR ia 
?the World Wildlife Fund, in conjunction with The 
w ~ m c y  and the Center for Inte?national D8velcp.nt 
a n t  of the World R.8ourcer Inrtitute, Either 
'Qn provide U S A I D / G U ~ ~ ~ ~ ~ ~  with the 8hort-tom 

to promote WOO development. 



d~velopnefit facjlitian ralated to the idmtificrtion, r tudy ,  nnd 
cataloging of nature plant and animal mpocier. Thin ruppoxt 
rhould include ! 

--'Financial support for the publication of now murvayr and 
informatio;n on flora and fauna 

--Financial and logirtic rupport for a Conmervrtion Drta Center 
to oversee the call~ction and dimramination of biological 
rs-ources information. Thore data rhould be provided to both 
a,csdemic and devclopmsnt organizationr, and rhouPd be in a florm 
that facilikmter environmentally round Bevelopmant dacimionr, 
and 

--Implementation sf a rrnall grants progrrm to rtimulate m d  
support in-country research projacts within protectad areas of 
Guatemala. Thia could b~ modeled after USAID/Ecuador'a 
biodiversity reaearch grant program, which is part of tha Napo 
Province Forestry Project. In Guatemala, this program would 
aerve two purposes: (1) supply derperately nesded baseline 
biological data, and ( 2 )  enable botanirto, toologistm, and 
other zicientints to become active, paid participants in the 
conservation process. 

(4) Traininq and Public Awarcmaso - 
Workshops and training programs murt be developed for 

protected area personnel in park management and natural history 
interpretation. Special emphamis murt be placed on educating 
host country personnel in program8 directly relatad to 
biologicar3. diversity conrervati~on, much 88: acology, rcoalogy, 
fisheries, natural resources managament, foremtry, and nature 
touriam. 

Support is needed for an environmental training/awarenema 
program for Guatemalan decision mkerr. USAID/Guatam8la rhould 
support t-he efforts of GuatemaLan NGOv in their public 
environmental awtarenem8 campagin. Thin rhort-term arrirtance ir 
esrantial to the succers of the long-term policy dialogue 
recommendations outlined below. 

Long-Term Arrirtance 

If implemented, the whort-term action8 lirted above will 
begin to alleviate rome of' Guat.llula@r w r t  irnrwdirte 
biodivexrity problemr. Slwever, there rcitonr are only 8 
mtartiny point for more camprehenrive, long-term mtrategier that 
will benefit the majority of Guatenulo'r cititonr. 
USAID/Guatemala mu8t makc a finn comnittment to the long-term 
suatainable management and conrervation of Gu8teIhala'r natural 



$eel resources. We suggest the following long-term 
flponsers as the basis for a aound consesvation strategy: 

g Dialogue 

Jopment of a successful, rustainabla biodiverrity 
ion program in Guatemala will require a committed 
alogue between USAID and the Government of Guatemala. 
antext, eeveral areac of active pvlicy development and 
lhoula yield steady, productive growth of a national 
mt to biodiversity conservation in Guatemala. These 

:the infrastructure and enforcement capabilitier of the 
3n which is placed in charge upon passage of the 
ky  de Areas Protegidas. 

ithe enforcement capabilities of the Direccidn General 
u (DIGEBOS) . 
;at0 a policy dialogue with the Government of Guatemala 
:in the formation and enforcement of other 
mtal legislation and civil laws concerned with rural 
~ t ,  wildlife protection, and conrervation of 
lity and cropical forests. 

3h a'policy dialogue with the Government of Guatemala 
:le legislation to control the unauthorized ure of 
mds. USAID/Guatemala should explore the complex and 
ahtionship between land tenure, land ure patterns, and 
vbitat with concomittant loss of biological diverrity. 

sunental Education 

ofthe major factors accounting for lor8 of  biological 
?is the lack of any coherent environmental education 
afoment a more informed public. USAID murt encourage 
OR r mtsong public rector movemnt to increare the 
~ciousness of the need for e n v i r o ~ n t a l  education 
'in the rtate and private rchoolr. Once public opinion 
Qthis need, USAID will have an enhanced position when 
Whe irrue with the Minimtry of Education. 

* mendementm to P148O effmctively expand the range of 
hncy activitie. to include 8 broad range of biological 
7 mnrervation mearures. US~ID/Guate~nalr ir n w  * t o  include ruch activities in it8 portfolio. m i l e  
P@ncy fwrda are clearly controlled by the Dor.rmnt of 
'~OSAI~/~uatamala sh3uld axercire an active  TO^ in 
9 government to fund biodivetdty prajectl. 



USAID/Guatemala should support environmental WGOs and stimulate 
public awareness of environmental issues to gain rufficient 
public leverage to shift government opinion towards the 
conservation of biological resoruces as necereary for 
sustainable economic development in the country. 

( 2 )  Inteqratinq Biodivertity into USAID Projects 

USAID has made mignificant progress in addressing its 
re~ponsibility towards protecting biological remources in 
developing countries. Several conservation and natural re8ource 
management projects have been implemented world-wide, giving 
USAID a leadership role among development agencies. However, 
only by succersfully integrating the conservation of biological 
diversity into future and ongoing projects will the agency make 
a lasting impact. 

USAID/Guatemala must look to its present and proposed 
project portolio to find ways in which environmentally sound 
management practices can become integxal and indirpensible 
project components. The Mis6ion's Environmental Officer rhould 
have as his mandate an active role in project planning and 
design to incorporate biodiveruity conservation and rurtainable 
resource management into a11 projects. There isrues must be 
addressed as integral components of USAID/Guatemala's broader 
environmental protection, natural resources man-pent, and 
agricultural production efforts. 

( 3 )  Nature Tourism 

A long-term development goal of USAID/Guatemala should be 
development of the country's tourism potential. Convincing 
evidence has been presented in this report that nature-based 
tourism is an economically viable development alternative for 
Guatemala. WIAIDIGuatemala must look for way8 to support 
infrastrucutre capabilities, education and training of tourist 
guides, and conservation of protectad areas. Tourimm in 
Guatemala repre8ents an attractive economic development program8 
that rupporti both rustainable development 
conuerve biological diversity and tropical 

and effort8 to 
forertn. 



DATEMALA PROJECTS WITH POSSIBLE ENVIROWZNTAL SMPACTS 
ON TROPICAL FORESTS AND RIOLOGICAL DIVERSITY 

~/Guatemala has taken an important rtep in arsessing 
onmental impacts of its development projects by 
to conduct a pesticide/pert management Environmental 
t (EA). This EA has been developed to asrure 
ntal soundness and human rafety for the ure of 
5, as well as for the broader inpactr of agricultural 
tation activities within the Highlands Agricultural 
n t  (HADSI project and other Office of Rural Development 
jects. 

objective of the EA are: (1) to evaluate the 
atal impacts of the propomed amendment to the HAD 
rnd (2) ta evaluate the environmental impact of 
!use and/or procurement under other USAID/GurtemaLa ORD 
a Tns specific review of the )IAD amendment will conform 
ions 118 (Tropical Foreste) and 119 (Biological 
!I of the amended Foreign A8eistance Act and will also 
!mitigative measures to asrure that ongoing and 
rctivities do not endanger wildlife or critical 
,or have other adverre impacts on biological diversity. 

aber of ORD projects directly or indirectly provide 
r for the procurement and/or use of agrochunicals, 
!pesticides. All of these project8 rhare the common 
rreasing small-scale marketing and intensifying 
ual production. These projects are: 

-0255 Small Farmer Diversification Syrtems 
9274 Highlands Agricultural Development 
-0274 HADS 11 Amendment 
$276 Agribusiness Development 
6286 Cooperative Strengthening 
6313 Commercial Land Market8 
4363 Agriculture Production and Marketing 

*of there ORD prejectr ha8 been rubjected to differant 
aenviromental review. Of: the project8 lirted, four 
!hs completed, with three being granted 8 nagathm 
rtfon-small Farmerr Diverrificrtion lyrtemr, Highland8 

Development, and Agribueinesr Developmnt. A f  tar 
UID project documents and dirucering the prajocto with 
rn~gerr and engineerr, we can nuke the following 
-8 about the potential environm~ntal conr~puanc8r of 
b)@ct6. 

Ul hnner Diverrification Byrtenu (520-0255) Was 
'negative determination on itr IEE .on the brrir that no 
at effect on the humen envirommnt war expected. In 

pasribla environmental impact8 of portlcide ure 
kpemnt, the EA murt a180 deteroine whether ritae 



chosen for terracing and irrigration activities damage or alter 
fragile nature1 habitats with significant biodiversity. 
Monitoring is necessary to determine whether or not amell 
farmers have used credit provided by the project to clear 
previously forested lands. 

As wells Section 118.C.lS.A of the FAA prohibite AID from 
providing assistance to any activity that '. . .would result in 
the conversion of forest lands to the rearing of livemtockw 
unless an EA determines that ". . .the activity will be 
conducted in an environmentally mound manner which supports 
sustainable development." 

* The Highlands Agricultural Development Project WbDS) 
(520-0274) we6 alao granted a r.egatiue IEE baaed on the low to 
non-existent environmental impact of project componentr. The 
project is designed to improve the productive base of the rural 
poor in the Highlands. Project activities with pomrible 
positive impact on conserving biological resources include: 
soil conservation; establishing forert plantations with species 
for energy production, thus conserving renewable natural 
resources; forest fire control and prevention; and control of 
arboreal diseases and insects. 

Project activities that should be asressed in the EA as 
Y having possible negative impact on natural habitato and 

biodiversity include (1) the direct effects that peaticides may 
have on non-target organisms and water contamination and (2) 
determining whether or not rural access road6 have exposed 
formerly intact forest/wildland areas to unlawful timber 
extraction-or to wildlife poaching and other harmful human 
influences. 

* The five year HADS Project Amendment will conrolidate the . 
Small Farmer Diversification Systems Project and tho HADS 
Project (520-0274) for the purpose of extending comoorcial, 
diversified agriculture into the highland8 aubrirtence areaft 
through irrigated farm rystems. The MDS Amendment EA will 
examine some of the broader natural rerource managomnt and 
conservation issues in the propoaed geographic area of  tho RADS 
project, Included will be assemrmenta of waterahad nunagownt 
and water use practices, moil conrervation marurer, doun8trm.m 
impacts, forest protection iamuas, changer in land uro, 
promotion of safe pesticide use and alternative paat murag-nt 
programs, and proximity to menaitive or ocologAcally important 
areas. 

In addition to the impact of peaticider, area8 of concern 
that should be emphasized in the EA include: potmntial impact8 
on existing and propored national parka and protactad amaa and 
con~truction and maintenance of roads through the Farm-to-market 
Access Roads Project (520-0332). 



tion ll8.C.15 B and C of the FAA alro rpecifically 
JD assistance to activities ruch as ( 8 )  The 
tion, upgrading, or maintenance of roads (including 
jhaul roads for logging or other extxactive 
; ts) ,  which pass through relatively undegraded forest 
these activities will be approved only if the proposed 
ates that these activities, 'will contribute 
mtlg and directly to imporving the livelihood of the 
ar and will be conducted in an environmentally mount? 
hich supports sustainable de~elopment.~ 

jibusinass ~evelopment Project (520-0276) is derigned to . 
mall farmers with profitable .outlets for fruit and i 

hproduction through new m b  expanded enterprirer in I 

ms. This project was granted a negative IEE i 
rtion based on the condition that the project would 1 
formal links to the ROCAP IPM Project (596-0110) and .I 
mtechnical assi8tance for training on safe u8e and 
;of pesticides. To date, no formal links have been 
bed between these projects7 Thus, the project doer not 
K in any way the choice and/or use of pesticides 
dwith the production credit. 

qose of the Commercial Landr Marketr Project (520-0343) 
ttablish and expand the Penny Foundation'r activitiea to 
r the agricultural productivity and income8 of the rural 
d t o  identify and promote additional inrtrurnentr to 
tproduction and reduce prerrure on agricultural land. 
~ j w t  received a Positive IEE Determination, with the 
IEA expected to review pesticide procurement and/or ure 
cts on natural resources. 

joperative Strengthening (520-0286) and Agricultural 
ion and Marketing (520-0363) project8 both involve direct. 
Fograms, which include technical asrirtance and 8- 
!rupexvision of pesticides relection and/or use. The EA 
actly address pesticide management capabilitier for' each . 
Wal other USAID/Guatemla project activities have baen 
@ a6 having potential impact8 on the con8arvation of 
dforertr and biclogical diversity. The8e project# are 
Qi below: 

91 Electrification Project (520-0248) provider 
&tion to rural area. where there $8 adequate 8CC888 to 
rim, urketa , health, education, and agricult~ral 
41 and where electrification will 8rubh 8n increl.in9 
4 Productive utilization of there rorourcer . Of 
3 r  concern are: (1 ) What guideliner, if any , doe. the 
ht of Guatemala (ImE) uae to determine where p w r  
bid be located- (2) Are tropical forest8 Or other 
bitat6 being degr8ded by the installation of gar.t 



lines; and (3) Could the location of power lines be a1te:ced to 
go around, not through, areas of great ecological importrmce? 

Again, Section 118 of the FAA denies AID assistance to any 
activities that degrade forested lands. The Project Evaluation 
Summary for this, and all projects, rhould have a rection 
concerned with Environmental Impacts. The monitoring process 
regsrding degradation of natural and biological rerources mumt 
be strengthened. 

* The purpose of the Farm to Market Access Roads Project 
(520-0332) is to expand the network of all-weather 
farm-to-market and tertiary roads to provide a better 
transportation system and to institutionalize the national 
program to construct and maintain low-cost, labor-intensive, 
rural farm-to-market roads. The broadening of existing trails 
and construction of rural roads requires forest trees to be cut 
and increases the risk of erosion damage, both of which may 
require mitigative measures. 

: In response to the risk of negative environmental impacts 
resulting from these project activities, an environmental expert 
will provide technical assistance, as recommended by the LAC 
Chief Environmental Officer and the Central America REMS. This 
environmental expert will be a U.S. PSC environmental engineer 
hired by USAID/Guatemala for two years and assigned to the 
General Directorate of Roads. Responsibilities for the PSC will 
include performing an EA on each road rymtem conrtructed, as 
well as training and stimulating environmental awareners within 
the beneficiary communities and road workers. 

* The PACT/ASINDES PVO Development Project (520-0348) and 
amendment assists ASINDES (a consortium of local and 
international PVOs) in building it8 inritutional capacity to 
offer technical and financial asmistance to the PVO cornunity in 
Guatemala. Fifteen sub-grants for productive or rociwconomic 
infrastructure have been undertaken to date. Unfortunately, no 
environmental or conmervation oriented PVO has received rupport 
from this project. Given the urgent need for coordinated, 
effective programs fomenting public awareness of environnmntal 
iasues, the PACT/ASINDES project should be expanded to include 
support for the infrartructure capabilities of anvironwntal 
NGOs in Guatemala. 

* Both the Rural Potable Water and Sanitation I1 (520-8335) and 
the CAPS Rural Potable Water (520-0336) project0 provide rupport 
for the construction and ure of potable water 8yatem8 and 
improve 8nvironmental ranitation in rural comunitier. Project 
activities include the digging of well@, artablirhmnt of water 
transfer rystems, and sanitary latriner. While the 
environmental impact rerulting from there activitie~ ir mall, 
care should be taken that water canal8 are conrtructed to 
minimize damage to natural habitat8 and to prererve local 
hydrological conditions. 



noposed Technification of Traditional Export Crops 
: (520-0381) will increase the productivity of 4,800 mall 
producers through the introduction of r comprehenrive 
,mr management package. Project activitier will focur on 
yagricultural lands, but the pouribility may exitt for 
Ae procurement using credit fundr. If this ir the cam, 
bat examines pesticide procuxement and ure will be 
d. 

$the fundamental csures of lor8 of biological diversity 
formed public actions tht lead to unrurtainable 
itwe practices and environmental degradation. 
iuatemala has not supported any programs that rupport 
mental education in the primary or recondary rchool 
I, The Mission iu, however, rupporting one project, the 
1 Education Wanagement Improvement Project (520-0320) , 
yrpose is to strengthen the program management capacity 
:ma1 offices of education and improve in-rervice txaining 
lbol supervision, particularly for rual primary thcoolo. 
mvironmental education ir not a component of this 
:,Hission per~onnel feel that this would be an option 
aploring in the future. There are reveral problems faced 
I project, such as the language barrier many rural 
mface and the associated high rtudent dropout rate. 
aoblems may make it difficult for USAID/Guatexnala to 
uenvironmental education as a new, dircrete activity. 

ktis needed is a strong public uector movement for an 
wntal education curriculw in Guatemala schoolr. 
with an initiative from the Elinirtry of Education; thi 8 
uke AID participation feasible in integrating 
rntsl education into eximting courre curricula of public 
I, 

&establishment and enforcement of environmental 
nioa and civil laws is fundamental to the protection and 
a l e  management of Guatemalats biological rerourcer. 
btemala has one on-going project, Guatemala Judicial 
Pent (520-0376), whore purpore ir to rtrengthen the 
Rional capacity of the Supreme Court and other 
*ions of the Judicial Branch. Thir project murt have, as 
hrity, an education effort within the Government of 

to rupport enforcrmrnt of civil law8 and policier 
with rural development, wildlife proection, and 

ation. At prerent, few civil regulation8 are actually 
a to direourage illegal timber extraction or poaching and 
! in wildlife arear. USAID/Guatexnala murt enter into a 
Ullogue with the qovarnannt to 8rmi8t in the fomulatlcn 
arcwent of there rtatater. 

$ $w 480 declared it U.S. policy to ure the agrlcvltrrta2 
;?VW of the United Stater to combat hunger and 
"ion, and encourage growth and developaunt in daveS,oping 

Recent amendmntu to PL480 expand the range of 



activities that can use local currency under the agricultural 
aid and trade missions program. These include activities aimed 
at the conservation of biological diveruity. Activities 
suggested by the Senante Committee Report to further the 
conservation of biological diversity in developing countries 
area outlined in STATE cable 239423. 

At the present time, no PL480 local currency funds are uued 
for projects in natural resource mnagernent, environmental 
education, support of environmenlal NGO8, or conservation of 
biological diversity. It is inrtructive, however, to keep in 
mind that a cleax understanding exirtr between USAID and the GOG 
that local currencier generated under either ESF, PL480, or 
Section 416 Sugar Quota Set-Aride agreemanto are m e d  by the 
GOG. Since the Ministry of Agriculture ham major control over 
all local currencies and has yet to rhow m y  interert in the 
conservation of biological rerources, the Mireion murt first 
convince the GOG that biodiversity activities are in their 
long-term interest. Only then can USAID hope to rugge8t and 
direct local currency project activities toward conse-rvation 
issues. Through support of environmental NGOs, development of 
environmental education programs and public awarenere, USAID 
could foment public opinion to influence the GOG's position on 
biological diversity. 

* One completed USAID/Guatemala project, the IXCAN Colonization 
Project (520-T-026) deserves special attention. The original 
design of the I X W  Project called for the rel.ocation of 
landless Guatemalan families on approximately 10 hectare parcels 
of land in a previously undeveloped tropical forest rector of 
northern Guatemala. This project failed to undertake land ure 
studies or develop adequate infrastructure prior to *he 
placement of colonistr. No conrideration war given 20 the 
considerable differences in the productive potential of land 
within the project area before rettlsmentr were ertablirhed. 

Colonization activities that include road construction and 
relocation of rettlers into undegxaded tropical forert lrndr are 
now clearly prohibited under Section 118 of the 1986 amndod 
FAA. No Environmental A8resrment was required at the time of 
the IXCAN Project, and if an EA had been .prepared, the IXCAN 
project would have been denied funding on environmental grounds. 
This is an inrtruct;lm?e axunple that AIDv# anvironmontal p~licie@ 
have evolved in reaponre to hort-country noear, initiatives o f  
AID rtaff, concerns of the anvironmantal conununity, and naw 
legislation. 

Finally, it rhould be made clear that AID/Guatenmla rhould not 
allow Econemic Support Fundo (ESF) or PI480 fund8 to be utilized 
to effect electification, irrigation, or rural road conrtmction 
projects without the prior development of an Environ!n8ntal 
Pmpact Asrecsment. 
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